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HTML 3.2 Quick Reference

Structure Tags

D

<HTML>...</HTML>
<HEAD>. . .</HEAD>

<BDDY>...</BODY>

<ISINDEX>

Creates a comment.

Encloses the entire HTML
document.

Encloses the head of the
HTML document.
Encloses the body (text and
tags) of the HTML
document.

Indicates the document is a

gateway script that allows
searches.

Headings and Titles

<H1>...</H1>
<H2>...</H2>
<H3>...</H3>
<H4>...</H4>
<H5>,..</H5>
<HB>. ..</HB>

<TITLE>...</TITLE>

Headings 1 through 6.

The title of the document.

Paragraphs -

<pP>...</P>

A plain paragraph. </P> s
optional.

Links -
<A>...</A>
HREF="..."

NAME=. ..

Creates a link or anchor.

The URL of the document
to be linked to this one.

The name of the anchor.

Lists
<QL>...</0L>
<UL>...</UL>
<MENU>. . .</MENU>
<DIR>...</DIR>
<LI>
<pL>...</DL>
<pT>
<pD>

An ordered (numbered) list.

An unordered (bulleted) list.

A menu list of items.

A directory listing.

A list item.

A definition or glossary list.
A definition term.

The corresponding
definition to a definition
term.

Character Formatting -

<EM>...</EM>
<STRONG>. . .</STRONG>

Emphasis (usually italic).
Stronger emphasis (usually

bold).

<CODE>. . .</CODE>

<KBD>...</KBD>

<VAR>...</VAR>

<SAMP>. . .</SAMP>
<DFN>...</DFN>

<CITE>...</CITE>
<B>...</B>
<I>,..</I>

<TT>...</TT>

Code sample (usually
Courier).

Text to be typed (usually

Courier).

A variable or placeholder

for some other value.
Sample text.
(Proposed) A definition of a

term.

A citation.
Boldface text.
Tralic text.

Typewriter font.

Other Elements
<HR>
<BR>

<BLOCKQUOTE>. ..
</BLOCKQUOTE>

<ADDRESS>. . . </ADDRESS>

<FONT>...</FONT>

SIZE="..."

<BASEFONT>

SIZE="..."

A horizontal rule line.
A line break.

Used for long quotes or
citations.

Signatures or general
information about a
document’s author.
Change the size or color of
the font for the enclosed
text.

The size of the font, from 1
to7.

Sets the default size of the
font for the current page.

The default size of the font,
from 1 to 7.

Images -
<IMG>

ISMAP

SRC="..."
ALT="..."

ALIGN="..."

VSPACE="..."

HSPACE="..."

Insert an inline image into
the document.

This image is a clickable
image map.
The URL of the image.

A text string that will be
displayed in browsers that
cannot support images.

Determines the alignment
of the given image.

The space between the
image and the text above or
below it.

The space between the
image and the text to its left
or right.

continues
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Forms
<FORM>. . .</FORM>
ACTION="..."

METHOD="...*

ENCTYPE="..,."

<INPUT>

TYPE="..."

NAME="_..."

VALUE="..."

SRC="..."

CHECKED

SIZE="..."

MAXLENGTH="..."

ALIGN="..."
<TEXTAREA>. ..
</TEXTAREA>

NAME="..."

ROWS="..."

coLS="..."

<SELECT>...</SELECT>

NAME="..."

Indicates a form.

The URL of the script to

process this form input.

How the form input will
be sent to the script on the
server side. Possible values
are GET and POST.

Only one value right now:
application/x-www-form-
urlencoded.

Aninput widget for a form.

The type for this input
widget. Possible values are
CHECKBOX, HIDDEN, RADIO,
RESET, SUBMIT, TEXT, or
IMAGE.

The name of this item, as
passed to the gateway script
as part of a name/value
pair.

For a text or hidden
widget, the default value;
for a checkbox or radio
burton, the value to be
submitted with the form;
for Reset or Submir
buttons, the label for the
button itself.

The source file for an
image.

For checkboxes and radio
buttons, indicates that the
widget is checked.

The size, in characters, of a
text widget.

The maximum number of
characters that can be
entered into a text widget.
For images in forms,
determines how the text
and image will align (same
as with the <IMG> tag).
Indicates a multiline text
entry widget.

The name to be passed to
the gateway script as part
of the name/value pair.
The number of rows this
text area displays.

The number of columns
(characters) this text area
displays.

Creates a menu or scrolling
list of possible items.

The name that is passed to
the CGI script as part of

the name/value pair.

SIZE=",. ., "

MULTIPLE

<OPTION>

SELECTED

VALUE=",.."

The number of elements to
display.

Allows muliple selections
from the list.

Indicates an item within a
<SELECT> widger.

With this atrribuge
included, the <0PTION> will
be selected by default in
the list.

The value to submir if ¢his
<OPTION> is selected when
the form is submicred.

Tables

<TABLE>...</TABLE>
BORDER=",.."

<CAPTION>...</CAPTION>
ALIGN=".. . "

<TR>...</TR>
ALIGN="..."

VALIGN="..."

<TH>...</TH>
ALIGN="..."

VALIGN=",.."
ROWSPAN="..."
COLSPAN="..."
NOWRAP

<TD>...</TD>
ALIGN="..."

VALIGN="..."
ROWSPAN="..."
COLSPAN="..."

NOWRAP

Creates a table.

Indicates whether the table
should be drawn with or
without a border.

The caption for the table.

The position of the
caption. Possible values are
TOP and BOTTOM.

A table row.

The horizontal alignment
of the contents of the cells
within this row. Possible
values are LEFT, RIGHT,
CENTER.

The vertical alignment of
the contents of the cells
within this row. Possible
values are TOP, MIDDLE,
BOTTOM, and BASELINE
(Netscape only).

A table heading cell.

The horizontal alignment
of the contents of the cell.
The vertical alignment of
the contents of the cell.
The number of rows this
cell will span.

The number of columns
this cell will span.

Do not automatically wrap
the contents of this cell.
Defines a table dara cell.

The horizontal alignment
of the contents of the cell.
Vertical alignment of the
contents of the cell.

The number of rows this
cell will span.

The number of columns
chis cell will span.

Do not automatically wrap
the contents of this cell.
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Here’s what people are saying about Laura Lemay’s

Teach Yourself Web Publishing with HTML

“There are some good HTML primers on the Web itself, but if you're like me, you'll find it
easier to learn by cracking a book. The best I've found is Laura Lemay’s Teach Yourself Web
Publishing with HTML.” —Marc Frons, Business Week

“Laura Lemay delivers on her title’s promise. By following her clear sequence of explanations,
examples, and exercises, even the absolute Web novice can create serviceable documents
within a few days. Better, she moves quickly beyond mechanics to techniques and tools for

designing maximally effective and attractive presentations in spite of the medium’s limita-
tions.” —Michael K. Stone, Whole Earth Review

«Of all the HTML books out right now, I think Lemay’s is the best, and I recommend it.”
—Nancy McGough, Infinite Ink

“If you are looking for an easy-to-read introduction to HTML, this book is for you. Lemay
has a clear understanding of what works and what doesn’t, and she conveys her thoughtsin a
concise, orderly fashion.” —Robert Stewart, The Virtual Mirror

“If you want to create a Web page, or even if you already have created one, and you want
great book to help you understand it all, check out Laura Lemay’s Teach Yourself Web
Publishing with HTML. I've used mine so much I practically know it by heart!”

—_Camille Tillman, Book Stacks Unlimited
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I “All in all, this is a quality ‘do-it-yourself” book for beginners of HTML publishing. The
| : ABCs of HTML are explained clearly, and the exercises are instructive and easy to follow.”
| —Jim Duber, Chorus
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|
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|
|
|
|
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|
|

“This is a very thorough book on HTML, and quite accurate. Laura Lemay is a good techni-
cal writer who explains things well. This is the book I wish I'd had when I started to learn
HTML.” —Bob Cunningham, University of Hawaii

“My best recommendation goes to this book by Laura Lemay, entitled Teach Yourself Web
Publishing with HTML. There is simply no better book available, and many that are much
worse than this one. If you study it, you will know more than enough to create stunning Web

—Bob Bickford

pages of your own.”

“If you want a good book that will help you understand how everything is really working,
take a look at Sams Publishing’s Teach Yourself Web Publishing with HTML. It is a very well-
written book, and it includes all the information in an easy to understand format.”

—Ron Loewy, HyperAct, Inc.

“There’s a superb new book about HTML called Teach Yourself Web Publishing with
HTML.... It is very thorough and well-laid out.” —Michael MacDonald

“I think Lemay’s first book can take some degree of credit for the growth of the Web itself. 1
wonder how many of the tens of thousands of home pages created in the past six months

have been done by folks with dog-eared copies of Teach Yourself Web Publishing within arm’s
— Dave Elliott, The Web Academy

reach.”
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Introduction

So you’ve browsed the Web for a while, and you've seen the sort of stuff that people are
putting up on the Net. And you’re noticing that more and more stuff is going up all the time,
and that more and more people are becoming interested in it. “I want to do that,” you think.
“How can I do that?” If you have the time and you know where to look, you could find out
everything you need to know from the information out on the Web. It’s all there, it’s all
available, and it’s all free. Or, you could read this book instead. Here, in one volume that you
can keep by your desk to read, reference, and squish spiders with, is nearly all the information
you need to create your own Web pages—everything from how to write them, to how to link
them together, to how to set up your own Web server and use it to manage forms, and to create
special programs to process them.

But wait, there’s more. This book goes beyond the scope of other books on how to create Web
pages, which just teach you the basic technical details such as how to producea boldface word.
In this book, you’ll learn why you should be producing a particular effect and when you
should use it, as well as how. In addition, this book provides hints, suggestions, and examples
of how to structure your overall presentation, not just the words within each page. This book
won’t just teach you how to create a Web presentation—it’ll teach you how to create a good
Web presentation.

Also, unlike many other books on this subject, this book doesn’t focus on any one computer
system. Regardless of whether you’re using a PC running Windows, a Macintosh, or some
dialect of UNIX (or any other computer system), many of the concepts in this book will be
valuable to you, and you'll be able to apply them to your Web pages regardless of your
platform of choice.

Sound good? Glad you think so. I thought it was a good idea when I wrote it, and I hope you
get as much out of this book reading it as I did writing it.

Who Should Read This Book

Is this book for you? That depends:

[J If you've seen what’s out on the Web, and you want to contribute your own
content, this book is for you.

[J If you represent a company that wants to create an Internet “presence” and you're
not sure where to start, this book is for you.

[0 Ifyou’re an information developer, such as a technical writer, and you want to
learn how the Web can help you present your information online, this book is
for you.
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[ If you’re doing research or polling and you’re interested in creating a system that
allows people to “register” comments or vote for particular suggestions or items,
this book is for you.

O Ifyou're just curious about how the Web works, some parts of this book are for
you, although you might be able to find what you need on the Web itself.

[ Ifyou've never seen the Web before but you've heard that it’s really nifty and want
to get set up using it, this book isn’t for you. You'll need a more general book
about getting set up and browsing the Web before moving on to actually produc-
ing Web documents yourself.

[0 You've done Web presentations before with text and images and links. Maybe
you’ve played with a table or two and set up a few simple forms. In this case, you

may be able to skim the first half of the book, but the second half should still offer
you a lot of helpful information.

What This Book Contains

Thisbook is intended to be read and absorbed over the course of two weeks (although it may
take you more or less time depending on how much you can absorb in a day). On each day
you'll read two chapters, which describe one or two concepts related to Web presentation

design.

Day1 Getting Started: The World Wide Web and You

You get a general overview of the World Wide Web and what you can do with it, and then
come up with a plan for your Web presentation.

Day 2 Creating Simple Web Pages

You learn about the HTML language and how to write simple documents and link them
together using hypertext links.

Day 3 Doing More with HTML

Youdo more text formatting withHTML, including working with text alignment, rule lines,

and character formatting. You'll also get an overview of the various HTML editors available
to help you write HTML.

Day 4 Images and Backgrounds

Today covers everythi i i
ooy cover Weblet Ing you ever wanted to know about images, backgrounds, and using

Day5 Multimedia on the Web: Animation, Sound, Video, and Other Files

Youlearn all about adding multimedia capabilitie

‘ s to your Web presentations: using images
sounds, and video to enhance your material, d B
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Day 6 Designing Effective Web Pages
You get some hints for creating a well-constructed Web presentation, and you explore some
examples of Web presentations to get an idea of what sort of work you can do.

Day 7 Advanced HTML Features: Tables and Frames
You learn about some of the advanced features of HTML available in Netscape and other
browsers: tables and frames.

Bonus Day 1 ‘
On this day, you learn how to put your presentation up on the Web, and how to add image
maps to your Web page.

Bonus Day 2
Today you learn to add interactive forms to your Web pages. In addition, you try your hand
at CGI programming,.

What You Need Before You Start

There are seemingly hundreds of books on the market about how to get connected to the
Internet, and lots of books about how to use the World Wide Web. This book isn’t one of
them. I’m assuming that if you’re reading this book, you already have a working connection
to the Internet, that you have a World Wide Web browser such as Netscape, Mosaic, or Lynx
available to you, and that you’ve used it at least a couple of times. You should also have at least
a passing acquaintance with some other portions of the Internet such as electronic mail,
Gopher, and Usenet news, because I may refer to them in general terms in this book.
Although you won’t need to explicitly use them to work through the content in this book,
some parts of the Web may refer to these other concepts.

In other words, you need to have used the Web in order to provide content for the Web. If
you have this one simple qualification, then read on!

Conventions Used in This Book
This book uses special typefaces and other graphical elements to highlight different types of

information.
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Special Elements

Four types of “boxed” elements present pertinent information that relates to the topic
being discussed: Note, Tip, Warning, and New Term. Each item has a special icon associated

with it.
TE .
,r:{ow»% Notes highlight special details about the current topic.
S -
gﬁ'\\ Tip _ .
It’s a good idea to read the tips because they present shortcuts or

8

%ﬁ

WARNING

NeEwW
TERM

trouble-saving ideas for performing specific tasks.

Don’t skip the warnings. They supply you with information to help
you avoid making decisions or performing actions that can cause
trouble for you.

Whenever I introduce a new term, 1 set it off in a box like this one and
define it for you. I use italic for new terms.

HTML Input and Output Examples

Throughout the book, I present exercises and examples of HTML input and output. Here
are the input and output icons.

An input icon identifies HTML code that you can type in yourself.

1 An output icon indicates what the HTML input produces in a browser such as
J Netscape or Lynx.
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Special Fonts

Several items are presented in a monospace font, which can be plain or italic. Here’s what each
one means:

plain mono  Applied to commands, filenames, file extensions, directory names,
Internet addresses, URLs, and HTML input. For example, HTML
tags such as <TABLE> and <P> appear in this font.

mono italic Applied to placeholders, which are generic items for which some-
thing specific is substituted as part of a command or as part of
computer output. For instance, the term represented by filename
would be the real name of the file, such as myfile.txt.

Teach Yourself Web Publishing:
the Web Site

When you tire of reading, visit the Teach Yourself HTML Web site. This site contains
updated information about where to find tools and hints and source code for many Web tools

you might be interested in incorporating into your own presentations. The site is at http:
/ wew. 1ne . com/Web/—check it out!
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1 The World of the World
Wide Web

2 Get Organized
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The World of the World
Wide Web

A journey of a thousand miles begins with a single step, and here you are at Day
1, Chapter 1, of a journey that will show you how to write, design, and publish
pages on the World Wide Web. Before beginning the actual journey, however,
it helps to start simple, with the basics:

(3 What the World Wide Web is and why it’s really cool

[J Web browsers: what they do, and some popular ones to choose from

(] What a Web server is and why you need one

[0 Some information about Uniform Resource Locators (URLs)
Ifyou’ve spent even a small amount time exploring the Web, most, if not all, of
this chapter will seem like old news. If so, feel free to skim this chapter and skip

ahead to the next chapter, where you’ll find an overview of things to think about
when you design and organize your own Web documents.
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Day 1

What Is the World Wide Web?

I have a friend who likes to describe things with lots of meaningful words strung together in
. ) .
a chain so that it takes several minutes to sort out what he’s just said.

I£ T were him, I'd describe the World Wide Web as a global, interactive, dynamic, cross-
platform, distributed, graphical hypertext information system that runs over the Internet.
Whew! Unless you understand each of those words and how they fit together, thatisn’t going
to make much sense. (My friend often doesn’t make much sense, either.)

So let’s take each one of those words and see what they mean in the context of how you'll be

using the Web as a publishing medium.

The Web Is a Hypertext Information System

If you’ve used any sort of basic online help system, you’re already familiar with the primary
concept behind the World Wide Web: hypertext.

The idea behind hypertext is that instead of reading text in a rigid, linear structure (such as
a book), you can skip easily from one point to another. You can get more information, go
back, jump to other topics, and navigate through the text based on what interests you at the

time.
NEW Hypertext enables you to read and navigate text and visual information
TERM in a nonlinear way based on what you want to know next.

Online help systems or help stacks such as those provided by Microsoft Windows Help or
HyperCard on the Macintosh use hypertext to present information. To get more information
on a topic, just click on that topic. That topic might be a link that takes you to a new screen
(or window, or dialog box) which contains that new information. Perhaps there are links on
words or phrases that take you to still other screens, and links on those screens that take you

even further away from your original topic. Figure 1.1 shows a simple diagram of how that
kind of system works.

Novs( im_agine thatyour online help system is linked to another online hel p system on another
appllcatlo,n related to yours; for example, your drawing program’s help is linked to your word
processor’s help. Your word processor’s helpisthen linked to an encyclopedia, where you can

look up any other concepts that you don’t understand. The encyclopedia is hooked into a
global index of magazine articles that enables

topics that the encyclo
about the writers of th

4 you to get the most recent information on the
pedia covers. The article index is then also linked into information
ose articles, and some pictures of their children (see Figure 1.2).
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Figure 1.1. help
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If you had all these interlinked help systems available with every program you bought, you’d
rapidly run out of disk space. You might also question whether you needed all this
information when all you wanted to know was how to do one simple thing. All that

information could be expensive, too.

But if the information didn’t take up much disk space, and if it were freely available, and you
could get it reasonably quickly anytime you wanted, then things would be more interesting,
In fact, the information system might very well end up more interesting than the software

you bought in the first place.

That’s just what the World Wide Web is: more information than you could ever digest in
a lifetime, linked together in various ways, out there on the Net, available for you to browse
whenever youwant. It’s big, and deep, and easy to get lost in. But it’s also animmense amount

of fun.
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The Web Is Graphical and Easy To Navigate

One of the best parts of the Web, and arguably the reason it has become so popular, is its
ability to display both text and graphics in full color on the same page. Before the Web, using
the Internet involved simple text-only connections. You had to navigate the Internet’s
various services using typed commands and arcane tools. Although there was plenty of really
exciting information on the Net, it wasn’t necessarily pretty to look at.

The Web provides capabilities for graphics, sound, and video to be incorporated with the
text, and newer software includes even more capabilities for multimedia and embedded
applications. More importantly, the interface to all this is easily navigable—just jump from
link to link, from page to page, across sites and servers.

If the Web incorporates so much more than text, why do I keep calling
the Web a Hypertext system? Well, if you’re going to be absolutely
technically correct about it, the Web is not a hypertext system—it’s a
hypermedia system. But, on the other hand, one could argue that the
Web began as a text-only system, and much of the content is still text-
heavy, with extra bits of media added in as emphasis. Many very
educated people are arguing these very points at this moment, and
presenting their arguments in papers and discursive rants as educated
people like to do. Whatever. I prefer the term hypertext, and it’s my
book, so I'm going to use it. You know what I mean.

The Web Is Cross-Platform

If y?u can access the Internet, you can access the World Wide Web regardless of whether
you're running on alow-end PC, a fancy expensive graphics workstation, or a multimillion-
dollar mainframe. You can be using a simple text-only modem connection, a small 14-inch
b!ack and white monitor ora 21-inch full-color super gamma-corrected graphics—accelcrated
display system. Ifyou think Windows menusand buttons look better than Macintosh menus
and b?ttons, or vice versa (or if you think both Mac and Windows people are weenies), it
doesn’t matter. The World Wide Web is not limited to any one kind of machine, or

developed by any one company. The Web is entirely cross-platform.

Eross-p lasform means that you can access Web information equally well
rom any computer hardware running any operating system using any

display.
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You gain access to the Web through an application called a frowser, like Netscape’s Navigator
or Microsoft’s Internet Explorer. There are lots of browsers out there for most existing
computer systems. And once you’ve got a browser and a connection to the Internet, you've
got it made. You’re on the Web. (I explain more about what the browser actually does later
in this chapter.)

NE‘W A browser is used to view and navigate Web pages and other informa-
TERM tion on the World Wide Web.

The Web Is Distributed

Information takes up an awful lot of space, particularly when you include images and
multimedia capabilities. To store all the information that the Web provides, you'd need an
untold amount of disk space, and managing it would be almost impossible. Imagine if you
were interested in finding out more information about alpacas (a Peruvian mammal known
for its wool), but when you selected a link in your online encyclopedia your computer
prompted you to insert CD-ROM #456 ALP through ALR. You could be there for along
time just looking for the right CD!

The Web is successful in providing so much information because that information is
distributed globally across thousands of Web sites, each of which contributes the space for
the information it publishes. You, as a consumer of that information, go to thatsite to view
the information. When you’re done, you go somewhere else, and your system reclaims the
disk space. You don’t have to install it, or change disks, or do anything other than point your
browser at that site.

NE‘W A Web site is a location on the Web that publishes some kind of

) 4 . . . . .

i‘m M information. When you view a Web page, your browser is connecting
to that Web site to get that information.

Each Web site, and each page or bit of information on that site, has a unique address. This
address is called a Uniform Resource Locator, or URL. When someone tells you to visit their
site at http: / /www.coolsite.com/, they’ve just given you 2 URL. You can use your browser
(with the Open command, sometimes called Open URL or Go) to enter in the URL (or just copy -
and paste it).
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NEW A Uniform Resource Locator (URL) is a pointer to specific bit of

TERM information on the Internet.

Nore URLs are alternately pronounced as if spelled out “You are Ells” or as

Q@;’ an actual word (“earls”). Although I prefer the former pronunciation,
I've heard the latter used equally often.

You'll learn more about URLs later on in this chapter.

The Web Is Dynamic

Because information on the Web is contained on the site that published it, the people who
published it in the first place can update it at any time.

Ifyou’re browsing thatinformation, you don’t have to install a new version of the help system,
buy another book, or call technical support to get updated information. Just bring up your
browser and check out what’s up there.

If you're publishing on the Web, you can make sure your information is up to date all the
time. You don’t have to spend a lot of time rereleasing updated documents. There is no cost
of materials. You don’t have to get bids on number of copies or quality of output. Color is

free. And you won’t get calls from hapless customers who have a version of the book that was
obsolete four years ago.

Take, for example, the development effort for a Web server called Apache. Apache is being
developed and tested through a core of volunteers, has many of the features of the larger
commercial servers, and is free. The Apache Web site at http://www.apache.org/ is the
central location for information about the Apache software, documentation, and the server
software itself (Figure 1.3 shows its home page). Because the site can be updated any time,

new releas'es can be distributed quickly and easily. Changes and bug fixes to the documen-
tation, which is all online, can be made directly to the fi

g les. And new information and news
can be published almost immediately.
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Figure 1.3. T
The Apache Web Bask | Forward
site.

o]

Welcome to the Apache HTTP Server Project

Mirror sites for this d ocumentation:
Au.strh Austn.lh Bnﬂ Cazech Republic - Finland - Italy - Poland - Russla - UK
: (ac.uk) - UK (co.uk)

Horme: www apache.org

; We'fe #1!

5 Wal],chm g closs, mr&ngtoheﬁ(}hmh))kcmﬁWabSemxSuweywpom
- Cwerellthe server still badsb{” a hair, but Apache leads inthe COM domain hands
mn,wud&youediwanmhpm vnmtls(Apu:he-SSL “VApache", etc) we are inthe

mmhpmpu hes been organized in an stemyx 10 answer some of the concemns
Tegarding active dsvelopraent of & public domain servex for UNIX. The gosl of this
‘Project is 10 provide & secure, oificient and extensibls sorver which provides HI%‘var.esm
s_ymﬂhﬂ!tmn HTIP standiards. ¥ 5

Apéche 1.0.3 Released!

Al'tcrabxmhymmng and bug fixing phase, Apache 1.0.31s finally released. Thxsst.he most
: wlﬂwkusw date - if you havent ggraded smee 0.8,14 or 50 you should upgrede now.

Downloading A pache

Maost Reoent Releass » 1.03

SO I~ Y15

NoTE The pictures throughout this book are usually taken from a browser on
“ the Macintosh (Netscape, most often), or using the text-only browser
Lynx. The only reason for this is because I'm writing this book prima-
rily on a Macintosh. If you’re using Windows or a UNIX system, don’t
feel left out. As I noted earlier, the glory of the Web is that you see the
same information regardless of the platform you’re on. So ignore the
buttons and window borders and focus on what’s inside the window.

For some sites, the ability to update the site on the fly at any moment is precisely why the site
exists. Figure 1.4 shows the home page for The Nando Times, an online newspaper that is
updated 24 hours a day to reflect new news as it happens. Because the site is up and available
all the time, it has an immediacy that neither hardcopy newspapers nor most television news
programs can match. Visit The Nando Times at http://www.nando.net/nt/nando.cgi.
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Netscape: The Nando Times: Last Updated at Mar 23, 1996 2:45 p.m.
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Copyright © 1996 Nando nat
@ s e o0 Neoco et Do you haws soms feedback for tha The Nendo Tomas sugf?

’E:’ Al T =l

&f

Web Browsers Can Access Many
Forms of Internet Information

If you've read any of the innumerable books on how to use the Internet, you’re aware of the
dozens of different ways of getting at information on the Net: FTP, Gopher, Usenet news,
WAIS databases, Telnet, and e-mail. Before the Web became as popular as it is now, to get
to these different kinds of information you had to use different tools for each one, all of which
had to beinstalled and all of which used different commands. Although all these choices made
for a great market for “How to Use the Internet” books, they weren’t really very easy to use.

Web browsers change that. Although the Web itselfis its own information system, with its
owg fI‘nternet protocol (HTTP, the HyperText Transfer Protocol), Web browsers can also
read files from other Internet services, And, even better, you can create links to information

on those systems just as you would create links to information on Web pages. It’s all seamless
and all available through a single application.

Eio c[;oint your browser to different kinds of information on the Internet, you use different
i OFfE{RLS. Most URLS.Start with http:, which indicates a file at an actual Web site. To
get to a file on the Web using FTP, you would use a URL that looks something like this:
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ftp://name_of_site/directory/filename. You can also use an ftp: URL ending with a
directory name, and your Web server will show you a list of the files, as in Figure 1.5. This
particular figure shows a listing of files from SimTel, a repository of Windows software at
ftp://ftp.coast.net/SimTel/win3/winsock/.

Figure 1.5.
The SimTel FTP

archive.

. Netscape: Directory of /SimTel/win3/winsock
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To use a Gopher server from a Web browser, use a URL that looks something like this:
gopher: //name_of_gopher_server/. For example, Figure 1.6 shows the Gopher server on the
WELL, a popular Internet service in San Francisco. Its URL is gopher: //gopher.well.com/.
You’ll learn more about different kinds of URLs in Chapter 4, “All About Links.”

Figure 1.6.
The WELL’s

Gopher server.

=]

Netscape: //gopher.wel.com/

EEE IR

Gopher Menu

®]

IPR2022-00518 Page 00039



[

L St e A

v

. AY

PRI o A 8 AN

o

s

B G Pt

=

AN

YU/ o N &

N

N

<

N

“\(.EI

|]2

Day 1

The Web Is Interactive

Interactivity is the ability to “talk back” to the Web server. More traditional media such as
television isn’t interactive at all; all you do is sit and watch as shows are played at you. Other
than changing the channel, you don’t have much control over what you see.

The Web is inherently interactive; the act of selecting a link and jumping to another Web
page to go somewhere else on the Web is a form of interactivity. In addition to this simple
interactivity, however, the Web also enables you to communicate with the publisher of the
pages you're reading and with other readers of those pages.

For example, pages can be designed that contain interactive forms that readers can fill out.
Forms can contain text-entry areas, radio buttons, or simple menus of items. When the form
is “submitted,” the information you typed is sent back to server where the pages originated.
Figure 1.7 shows an example of an online form for a rather ridiculous census (a form you’ll
create later on in this book):

Figure 1.7. 2 = N?tscupe}mestr;ennlis? Censu 5 5
The Surrealist g@@&% &l@_fﬂ& gj

Census form. The Surrealist Censu B

‘Weleors 9 the Surealin Ceusus, Plesse full ot the following form 10 b best of your sbilites.

Use Subat To submt your mehs,

] Stbmi Your Vetes J{ Clear Form

B

J

=3 [&5|

As a publisher of information on the Web,

you can use forms for many different purposes,
for example:

[J To get feedback about your pages.
O

T'o get information from your readers (survey, voting, demographic, or any other
kind of data). You then can collect statistics on that data,

. - store it in a database, or
do anything you want with it.

To provide online order forms for products or services available on the Web.
0 To create “guestbooks” and conferen,
their own information on your pages
communicate not only with you,

cing systems that enable your readers to post
. ’I:hesc kinds of systems enable your readers to
but with other readers of your pages as well.
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In addition to forms, which provide some of the most popular forms of interactivity on the
Web, advanced features of Web development provide even more interactivity. For example,
capabilities such as Java and Shockwave enable you to include entire programs and games
inside Web pages. Software can run on the Web to enable real-time chat sessions between
your readers. And developmentsin 3D worlds enable you and your readers to browse the Web
as if they were wandering through real three-dimensional rooms and meeting other people.
As time goes on, the Web becomes less of a medium for people passively sitting and digesting
information (and becoming “net potatoes”) as it is a medium for reaching and communicat-
ing with other people all over the world.

Web Browsers

A Web browser, as I mentioned eatlier, is the program you use to view pages on and navigate
the World Wide Web. Web browsers are sometimes referred to as Web clents or other fancy
names (“Internet navigation tools”), but Web browser is the most common term.

A wide array of Web browsers is available for just about every platform you can imagine,
including graphical-user-interface-based systems (Mac, Windows, X11), and text-only for
dial-up UNIX connections. Most browsers are freeware or shareware (try before you buy) or
have a lenient licensing policy (Netscape allows you to evaluate its browser for some time,
after which you are expected to buy it). Usually all you have to do to get abrowser is download
it from the Net.

If you get your Internet connection through a commercial online service such as America
Online or CompuServe, you may have several browsers to choose from; try a couple and see
what works best for you.

Currently the most popular browser for the World Wide Web is Netscape’s Navigator,
developed by Netscape Communications Corporation. Netscape has become so popular that
using Netscape and using the Web have become synonymous to many people. However,
despite the fact that Netscape has the lion’s share of the market, it is not the only browser on
the Web. This will become an important point later on when you learn how to design Web
pages and learn about the different capabilities of different browsers. Assuming Netscape is
the only browser in use on the Web, and designing your pages accordingly, will limit the
audience you can reach with the information you want to present.

What the Browser Does

Any Web browser’s job is twofold: given a pointer to a piece of information on the Net (a
URL), it has to be able to access that information or operate in some way based on the
contents of that pointer. For hypertext Web documents, this means that the browser must
be able to communicate with the Web server using the HTTP protocol. Because the Web
can also manage information contained on FTP and Gopher servers, in Usenet news
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postings, in e-mail, and so on, browsers can often communicate with those servers or
3
protocols as well.

What the browser does most often, however, is deal with formatting and displaying Web
documents. Each Web page is a file written in a language called HTML (HyperText Markup
Language) that includes the text of the page, its structure, and links to other d.ocumcnts,
images, or other media. (You'll learn all about HTML on Days 2 and 3, “Creating Simple
Web Pages” and “Doing More with HTML 3.2,” because you need to know it in order to
write your own Web pages.) The browser takes the information it gets from the Web server
and formats and displays it for your system. Different browsers may format and display the
same file differently, depending on the capabilities of that system and the default layout
options for the browser itself. You'll learn more about this tomorrow in Chapter 3, “The

Basics of HTML 3.2.”

Retrieving documents from the Web and formatting them for your system are the two tasks
that make up the core of a browser’s functionality. However, depending on the browser you
use and the features it includes, you may also be able to play multimedia files, view and
interact with Java applets, read your mail, or use other advanced features that a particular
browser offers.

An Overview of Popular Browsers

This section describes a few of the more popular browsers on the Web at the time this book
isbeing written. These are in no way all the browsers available, and if the browser you’re using

. .
isn’t here, don’t feel that you have to use one of these. Whatever browser you have is fine as
long as it works for you.

The browsers in this section can be used only if you have a direct Internet connection or a
dial-up SLIP or PPP Internet connection. Getting your machine connected to the Internet

is beyond the scope of this book, but plenty of books are out there to help you do so.

Ifyour connectionto the Internet is thro ughacommercial onlineservice (AOL, CompuServe,

or Prodigy), you may have a choice of several browsers including the ones in this section and
browsers that your provider supplies.

Finally, if the only connection you have to the Internet is through a dial-up text-only UNIX
(or other) account, you are limited to using text-only browsers such as Lynx. You will not be

able to view documents in color or view graphics online (although you usually can download
them to your system and view them there).

Netscape

By far the most popular browser in use
Netscape Communications Cor
Netscape. The Macintosh vers;

use on the Web today is Netscape Navigator, from
poration. Netscape Navigator is most commonly just called
on of Netscape is shown in Figure 1.8.
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Netscape: Wielcome to Netscape
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Netscape is available for Windows, Macintosh, and for many different versions of UNIX
running the X Window System. It is well supported and provides up-to-the-minute features
including an integrated news and mail reader, support for Java applets, and the ability to
handle “plug-ins” for more new and interesting features yet to be developed.

The current version of Netscape is 2.02, which is available for downloading at Netscape’s site
at http://www.netscape.com/, or in boxes from your favorite computer software store.

Ifyou’reastudent, faculty, or staff ofan educational institution, or if you work fora charitable
nonprofit organization, you can download and use Netscape for free. Otherwise, you’re
expected to pay for Netscape after an evaluation period (typically 90 days). If you buy
Netscape from a store, you’ve already paid the license fee.

NCSA Mosaic

Only a short time ago, Mosaic had Netscape’s place on the Web as the most popular browser.
Indeed, Mosaic was the first of the full-color graphical browsers and is usually credited with
making the Web as popular as it is today.
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Mosaic is developed by NCSA at the University of Illinois, with several supportc.td commer-
cial versions available from companies such as Spry and Spyglass. NCSA Mosaic is ffee for
personal use and comes in versions for Windows, Macintosh, anq UNIX (the X Window
System); each version is colloquially called WinMosaic, MacMosaic, and XMosaic, respec-
tively. The current version of NCSA Mosaic is 2.01 on all platforms. You can find out more
information and download a copy from http://www.ncsa.uiuc.edu/SDG/Sof tware/Mosaic/
NCSAMosaicHome.html.

Figure 1.9 shows NCSA Mosaic for the Macintosh.

Figure l 9 : NCSA Mosaic Home Page
* [ ]

Mosaic (for

Macintosh).

‘Welcome to NCSA Mbsair, an Intemnet information browser end World Wide Web client. NCSA
Mosakc wes daveloped at the National Conter for Supercompuing Applications & the University of
Wingis m Urbans-Champaign. NCSA Mosaic software is copyrighter by The Board of Trustees of
the University of [Tinois (UT), and ownership remains ‘with the UL

Esch highlighted phrass {in color or \mdcdmed) 15 & hyperlink to another docuraers or mformetion
Tesoue somewhere on the Imernet, Sings click on exty highlighred phrase to follow the link,

NCSA Mosaic Flavors

NCSA Mostic comes in thres flavors. The most recent version number folows each hyperlink.
o NCSA Mosaic forthe X Window System (v272)
o NCSA Mostic for the Apple Magitosh (v2.0.4)
o NCSA Moswe for Microsoft Windowe (v21.0)

Starting Points

Tbn‘illhvingmum e available to help introduce youto yberspace snd keep wrack of s
grovik:

® A glyssygy of World Wide Wb termas and cronyms

® AnTNDEX 0 Mosaic related documenss

* NCSAMosais Access Pags for persans with dissbiliies

* Mosaic and WWW relaed Tuorials

. 2 NCSA

. E\igg&ﬁ‘ed Stanting Points for Lternet Exploration

- ey

I

] D -

Lynx

Lynx .(“links,” get it?), originally developed by the University of Kansas and now by Foteos
Macrides at the Worcester Foundatjon for Biological Research, is an excellent browser for
text-only Internet connections such as dial-up UNIX accounts. It requires VT100 terminal

emulatlor}, wh}ch most terminal emulation programs should support. You can use arrow keys
to select links in Web pages.
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Because Lynx runs on systems that lack the ability to display graphics, viewing Web pages
using Lynx gives you nothing but the text and the links. Designing pages that work equally
well in Lynx and in graphical browsers is one of the more interesting challenges of Web page
design (as you’ll learn later on in this book).

Lynx should be available on the system where you have a dial-up account, or you can
download it from ftp://ftp2.cc.ukans.edu/pub/lynx. The current version is 2.5. Figure
1.10 shows Lynx running on a UNIX system (from a terminal emulator).

Figure 1 .l o. ; weill.com 1

Lynx. RBOUT Lonax

Lynx is @ fully featured Horld-Hida Heb browser for users on both UNIX
and US platforms who are conneacted to those systems via
cursor-addressable, character—call terminais or emuiators. That
includes UT100 terminals and desktop-based softeare packages emulating
UT100 terminals Ca.g., Kermit, Procomm, etc.).

Rbaut Lynx 10/25/85 <pl of 3)

Lynx is used in universities, libraries, freenats, ond many other
situations shere there is g desira to bring the information of the
Hor |d—Hida Heb ta es wida an gudience as possibla,

The nost recent release of Lynx is SEEGI, ehich is maintained by
Fateos Maocrides at the Worcester Fourdation for Bioiogical Research.
The most recent, ond probably final, relessa of Lynx produced by tha
University of Kansas |s 2.4.2. KU has no plans at this time to
continue development or maintenance of Lynx. New or upgrading users
are advised to use the 2.4-FN release of Lynx.

For information on hom to use tha KU relecse of Lynx sea tha Lymx
User's Cuida or the Lyax help files.

For informatian about the University of Kansas see the KU MAN heme
page,

There is an emall discussion about Lynx called Ignk—des. There are
about 500 people around the worid who usa, aduinister, and develop
Lynx who receive this distribution.

Credits

Lgnx is a pﬂtjuct of the Distributed Computing Group sithin Rcadeaic
g of The University of Kansas. Lynx sas originally

a 2T b

Rrrou keus Up and Down to mova, Right ta follow a |ink; Laft to go back. E
Help Odptions Pdrint Gl Mlain screen Qluit /=search [deletel=history fist &
(o] B

Microsoft Internet Explorer

New on the scene but expected to make a significant impact in the coming months is
Microsoft’s browser Internet Explorer, usually just called Explorer. Explorer runs on
Windows 3.1, Windows 95, Windows NT, and Macintosh, and it is free for down-
loading from Microsoft’s Web site (http: / /www.microsoft.com/ie/). No further license fee
is required.

So far, Microsoft has been the only browser developer that has come close to keeping up with
Netscape’s pace of development, supporting many of Netscape’s features and adding a few
of its own. In addition, Microsoft has made significant deals with several commercial online
services, which means its share of the browser market may be growing significantly in the
future.
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A .
K
3 '{' Figure 'I 'I l SRE internet Explarer Hame Page
] L ] L]
A ; slal= EEIEFR
°l: Microsoft Internet ROOEEBEEE]
& Explorer (Mac- isglMMd &p!ere r
- intosh). N
“ H Search | Microsoft Home Page
»: T TR = abie for the Win: operatin .
’: E E G{: “ot 5 ; ":n:'m:f"" a’,i,:gq&é:;‘a:l:::rmphn:u:xn?
‘: 'S.”mm'& ActivaX’ hohnol;ﬂiubq "\'/;.“';'.'.:.' nd f;yj;;;‘;ﬁj;_“" ot e Mt
A cradte 2 new ganeration of intetactive b\
" Web pages and applications.
y Get answars to the most frequantly asked
R §::gi;:y:°\0?.v,t:sivnﬂuicrmﬂ Intemet 8 A:;II“ “dllun'v‘" "n': u":”“‘d"‘*' !
N “Exploter o ansuia that you hea about . - ¥ Nets ape Raigator Baskmadato Moy
;’ :UPEN‘I\inu releases, F Intemnet Explorer Favorites.
} ?‘s: 1 l:- w:l:bsa.hm; ;zmuhwﬂ i IR\ .sm: ooy :.T,'.:'.u::.. -':n 'Il‘ﬁronl:l‘l
% Inteinet Explore: features fo cruate some of Intemat Explorer.
2 ‘the most interesting sttes on the wad:
. Devaiopas and Wab authos ean get
& intermot information and tools for creating the next
Explorer :cn:u:fo:' of lnmr:-tmapmumam and
4 ¥ 3.0aipha :ESZT:TE:;‘":“:“ oty and mattor
Do you l'l(h‘ﬂl"!h Ppagas? Visit this resourae
center and laamn how to use the naw oaol
; { featuiesand download some graat new tools.
~ g 2 Intornet ::‘\:v:“:i;:::i':n:“ :-(y(;uleuq;mmm
1 3 ‘{’;:;m::n Senioe. Inohudes nformation about P i
2 X ¥ SUP, and CSUIP oonneotions. #
2 e e e ] i
; She last updated: March 22, 1000 ‘
2 CE o . - - &
{40 5 T T 5
s e )
»
i
IR Web Servers
Tovi . .
) | o view and browse pages on the Web, all you need is a Web browser. To publish pages on
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On the server side, many different browsers may connect to the same server to get the same
information. The Web server is responsible for handling all these requests.

Web servers do more than just deposit files. They are also responsible for managing form
input and for linking forms and browsers with programs such as databases running on the

SErver.

Just like with browsers, many different servers are available for many different platforms, each
with many different features and each and ranging in cost from free to very expensive. For
now, all you need to know is what the server is there for; you'll learn more about Web servers
on Bonus Day 1.

Uniform Resource Locators (URLs)

As you learned earlier, a URL is a pointer to some bit of data on the Web, be it a Web
document, a file on FTP or Gopher, a posting on Usenet, or an e-mail address. The URL
provides a universal, consistent method for finding and accessing information, not necessar-
ily for you, but mostly for your Web browser. (If URLs were for you, they would be in a
format that would make them easier to remember.)

In addition to typing URLs directly into your browser to go to a particular page, you also use
URLs when you create a hypertext link within a document to another document. So, any
way you look at it, URLs are important to how you and your browser get around on the Web.

URLs contain information about how to get at the information (what protocol to use: FTP,
Gopher, or HTTP), the Internet host name to look on (www.ncsa. uiuc. edu, or ftp.apple.com,
or netcom16.netcom.com, and so on), and the directory or other location on that site to find
the file. There are also special URLs for things such as sending mail to people (called mailto
URLs), and for using the Telnet program.

You'll learn all about URLs and what each part of them means in Chapter 4.

Summary

In order to publish on the Web, you have to understand the basic concepts that make up the
parts of the Web. In this chapter you learned three things. First, you learned about a few of
the more useful features of the Web for publishing information. Second, you learned about
Web browsers and servers and how they interact to deliver Web pages. Third, you learned
about what a URL is and why it’s important to Web browsing and publishing.
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Q&A

Q Who runs the Web? Who controls all these protocols? Who’s in charge of all
this?

A No single entity “owns” or controls the World Wide Web. Given the enormous
number of independent sites that supply information to the Web, it is impossible
for any single organization to set rules or guidelines. There are two groups of
organizations, however, that have a great influence over the look and feel and

direction of the Web itself.

The first is the World Wide Web (W3) Consortium, based at MIT in the United
States and INRIA in Europe. The W3 Consortium is an organization of individu-
als and organizations interested in supporting and defining the languages and
protocols that make up the Web (HTTP, HTML, and so on). It also provides
products (browsers, servers, and so on) that are freely available to anyone who
wants to use them. The W3 Consortium is the closest anyone gets to setting the
standards for and enforcing rules about the World Wide Web. You can visit the
Consortium’s home page at http://www.w3.org/.

The second group of organizations that influences the Web is the browser de-
velopers themselves, most notably Netscape Communications Corporation and
Microsoft. The competition for most popular and technically advanced browser on
the Web is fierce right now, with Netscape and Microsoft as the main combatants.
Although both organizations claim to support and adhere to the guidelines pro-
posed by the W3 Consortium, both also include their own new features in new

versions of their software—features that often conflict with each other and with the
work the W3 Consortium is doing.

Sometimes trying to keep track of all the new and rapidly changing developments
feels like being in the middle of a war zone, with Netscape on one side, Microsoft
on the other, and the W3 trying to mediate and prevent global thermonuclear war.
As a Web designer, you’re stuck in the middle, and you’ll have to make choices

about which side to suppor, if any, and how to deal with the rapid changes. But
that’s what the rest of this book is for!

Q Why would anyone use a text-only browser such as Lynx when there are
graphical browsers available?

A You need a special Internet connection in order to use a graphical browser on the
Web. If your machine isn’t directly hooked up to the Internet (for example, on a
network at work or school), you’ll need to use 2 modem with a special account to
make your system think it’s on the Net or an account with a commercial onl
service. These special accounts can be quite expensive,
a lot of Internet service providers. Even then,

ine
even in areas where there are
unless you have a very fast modem,
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Web pages can take a long time to load, particularly if there are lots of graphics on
the page.

Lynx is the ideal solution for people who either don’t have a direct Internet
connection or don’t want to take the time to use the Web graphically. It’s fast and
it enables you to get hold of just about everything on the Web; indirectly, yes, but
it’s there.

Q A lot of the magazine articles I've seen about the Web mention CERN, the

European Particle Physics Lab, as having a significant role in Web develop-
ment. You didn’t mention them. Where do they stand in Web development?

The Web was invented at CERN by Tim Berners-Lee, as I'm sure you know by
now from all those magazine articles. And, for several years, CERN was the center
for much of the development that went on. In late 1995, however, CERN passed
its part in World Wide Web development to INRIA (the Institut National pour la
Recherche en Informarique et Automatique), in France. INRIA today is the
European leg of the W3 Consortium.
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Get Organized

When you write a book, a paper, an article, or even a memo, you usually don’t
just jump right in with the first sentence and then write it through to the end.
Same goes with the visual arts—you don’t normally start from the top left corner
of the canvas or page and work your way down to the bottom right.

A better way to write or draw or design a work is to do some planning
beforehand—to know what it is you’re going to do and what you’re trying to
accomplish, and to have a general idea or rough sketch of the structure of the
piece before you jump in and work on it.

Just as with more traditional modes of communication, writing and designing
Web pages takes some planning and thought before you start flinging text and
graphics around and linking them wildly to each other—perhaps even more so,
because trying to apply the rules of traditional writing or design to online
hypertext often results in documents that are either difficult to understand and
navigate online or that simply don’t take advantage of the features that hypertext
provides. Poorly organized Web pages are also difficult to revise or to expand.

In this chapter I describe some of the things you should think about before you
begin developing your Web pages. Specifically, you
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] Learn the differences between a Web presentation, 2 Web site, 2 Web page, and a
home page.

[0 Think about the sort of information (content) you want to put on the Web.

[J Set the goals for the presentation.

[J Organize your content into main topics.

L] Come up with a general structure for pages and topics.
After you have an overall idea of how you’re going to construct your Web pages, you’ll be
ready to actually start writing and designing those pages tomorrow in Chapter 3, “The Basics

of HTML 3.2.” If you’re anxious to get started, be patient! There will be more than enough
HTML to learn over the next couple of days.

Anatomy of a Web Presentation

First, here’s alook at some simple terminology I'll be using throughout this book. You need

to know what the following terms mean and how they apply to the body of work you're
developing for the Web:

[} The Web presentation
L] The Web site

[1 Web pages

L1 Home pages

A Web presentation consists of one or more

which, as a whole, describes a body of infor
Figure 2.1).

Web pages linked together in a meaningful way,
mation or creates an overall consistent effect (see

Figure 2.1.
AWeb presentation
and pages.

—— The Presentation

Pages within the
Presentation
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New

NEW A Web site is a system on the Internet containing one or more Web

NEW A Web page is a single element of a Web presentation and is contained

A Web presentation is a collection of one or more Web pages.

TERM

Each Web presentation is stored on a Web site, which is the actual machine on the Web that
stores the presentation. Some people refer to the Web presentation and the Web site as the
same thing; I like to keep them separate because a single Web site can contain many different
presentations with very different purposes and developed by different people. Throughout
the first week or so of this book you’ll be learning how to develop Web presentations; in the
bonus chapters you'll learn how to publish your presentation on an actual Web site.

TM presentations.

A Web page is an individual element of a presentation in the same way that a page is a single
element of a book or a newspaper (although, unlike a paper page, Web pages can be of any
length). Web pages are sometimes called Web documents. Both terms refer to the same thing:
A Web page is a single disk file with a single filename that is retrieved from a server and
formatted by a Web browser.

TERM in a single disk file.

The terms Web presentation, site, and page are pretty easy to grasp, but the term “home page”
is a little more problematic because it can have several different meanings.

If you are reading and browsing the Web, the home page is usually referred to as the Web
page thatloads when yousstartup your browser or when you choose the “Home” button. Each
browser has its own default home page, which is often the same page for the site that
developed the browser. (For example, the Netscape home page is at Netscape’s Web site, and
the Lynx home page is at the University of Kansas.)

Within your browser, you can change that default home page to start up any page you want—
acommon tactic I've seen many people use to create a simple page of links to other interesting
places or pages that they visit a lot.

Ifyou’re publishing pages on the Web, however, the term home page has an entirely different
meaning. The home page is the first or topmost page in your Web presentation—it’s the entry
point to the rest of the pages you've created and the first page your readers will see (see Fig-
ure 2.2).
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Figure 2.2,
The home page.

4————————— The Home Page

Hito

= [ B8
| \

The home page usually contains an overview of the content in the presentation available from
that starting point—for example, in the form of a table of contents or a set of icons. If your
content is small enough, you may include everything on that single home page—making

your home page and your Web presentation the same thing,.

NEw
TERM

The home page is the entry or starting point for the rest of your Web
presentation.

What Do You Want To Do on the Web?

This may seem like asilly question. You wouldn’t have bought this book if you didn’t have
some idea of what you want to put online already. But maybe you don’t really know what

it is you want to put up on the Web, or
it has suddenly become your
this book and said, “Here,
some other Web page you’

What you want to put on the Web is what I’
Content is a general term that can refer to
or anything. If you were to tell someone
describing your content,

New
TERM

you have a vague idea but nothing concrete. Maybe
job to put your company on the Web, and someone handed you
this will help.” Maybe you just want to do something similar to
ve seen that you thought was particularly cool.

[Trefer to throughout this book as your content.
text, or graphics, or media, or interactive forms,
what your Web pages are “about,” you would be

Your content is the stuff
fiction, images, ar,
content.

, .
you're putting on the Web. Information,
programs, humor, diagrams, games—all of this is
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What sort of content can you put on the Web? Just about anything you want to. Here are
some of the kinds of content that are popular on the Web right now:

L] Personal information. You can create pages describing everything anyone could
ever want to know about you and how incredibly marvelous you are—your
hobbies, your resumé, your picture, things you’ve done.

L) Hobbies or special interests. A Web page could contain information about a
particular topic, hobby, or something you’re interested in, for example, music, Star
Trek, motorcycles, cult movies, hallucinogenic mushrooms, antique ink bottles, or

upcoming jazz concerts in your city.

L) Publications. Newspapers, magazines, and other publications lend themselves
particularly well to the Web, and they have the advantage of being more immediate
and easier to update than their print counterparts.

L] Company profiles. You could offer information about what a company does,
where it is located, job openings, data sheets, white papers, marketing collateral,
and whom to contact; such a page might even present demonstration software, if
that’s what the company does.

(] Online documentation. The term “online documentation” can refer to everything
from quick-reference cards to full reference documentation to interactive tutorials
or training modules. And it doesn’t have to refer to product documentation;
anything task-oriented (changing the oil in your car, making a souffl¢, creating
landscape portraits in oil, learning HTML) could be described as online documen-
tation.

L] Shopping catalogs. If your company offers items for sale, making your lists
available on the Web is a quick and easy way to let your customers know what you
have available and your prices—and if prices change, you can just update your Web
documents to reflect that. With interactive forms, you can even let your readers
order your product online.

L] Polling and opinion gathering. Interactivity and forms on the Web enable you to
get feedback on nearly any topic from your readers, including opinion polls,
suggestion boxes, comments on your Web pages or your products, and so on.

L] Anything else that comes to mind. Hypertext fiction, online toys, media archives,
collaborative art...anything!

The Web is limited only by what you want to do with it. In fact, if what you want to do with
itisn’tin this list or seems especially wild or half-baked, then that’s an excellent reason to try

- it. The most interesting Web pages out there are the ones that stretch the boundaries of what
the Web is supposed to be capable of.
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If you really have no idea of what to put up on the Web, don’t fccl‘ theft you have to stop h?rc,
put this book away, and come up with something befoFC continuing, Maybe by r?admg
through this book you'll get some ideas (and this book w1Il.bc.uscfu.l even if you don’t have
ideas). I've personally found that the best way to come up with ideas is to spend an afternoon
browsing the Web and exploring what other people have done.

Set Your Goals

What do you want people to be able to accomplish in your presentation? Are your readers
looking for specific information on how to do something? Are they going to read through
each page in turn, going on only when they’re done with the page they’re on? Are they just
going to start at your home page and wander aimlessly around, exploring your “world” until
they get bored and go somewhere else?

Asan exercise, come up with a list of several goals that your readers might have for your Web
pages. The clearer your goals, the better.

For example, say you were creating a Web presentation describing the company where you
work. Some people reading that presentation may want to know about job openings. Others
may want to know where you're actually located. Still others may have heard that your
company makes technical white papers available over the Net, and they want to download

the most recent version of a particular one. Each of these is a valid goal, and you should list
each one.

For a shopping catalog Web presentation, you might have only a few goals: to allow your

readers to browse the items you have for sale by name or by price and to order specific items
once they're done browsing.

Fora personal or special-interest presentation, you may have only a single goal: to allow your
reader to browse and explore the information you've provided.

The goals do not have to be lofty (“this Web presentation will bring about world peace”) or
even make much sense to anyone except you. Still, coming up with goals for your Web
documents prepares you to design, organize, and write your Web pages specifically to reach

Fhose go'als. Goals also help you resist the urge to obscure your content with extra
information.

Ifyou’re designing Web pages for someone else—for example,

for your company or if you've been hired as a consultant—h
from youremplo

if you’re creating the Website
aving a set of goals for the site

A yer is def']nitely one of the most important pieces of information you should
have before you create a single page. The ideas you have for ¢
ideas that other people hav

that has to be thrown awa

he presentation may not be the
e for the presentation, and you may end up doing a lot of work

.
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Break Up Your Content into Main Topics

With your goals in mind, now try to organize your content into main topics or sections,
chunking related information together under a single topic. Sometimes the goals you came
up with in the previous section and your list of topics will be closely related. For example, if
you're putting together a Web page for a bookstore, the goal of being able to order books fits
nicely under a topic called, appropriately, “Ordering Books.”

You don’t have to be exact at this point in development. Your goal here is just to try to come
up with an idea of what, specifically, you'll be describing in your Web pages. You can organize
things better later, as you write the actual pages.

For example, say you were designing a Web presentation about how to tune your car. This
is a simple example since tune-ups consist of a concrete set of steps that fit neatly into topic
headings. In this example, your topics might include

[J Change the oil and oil filter

[J Check and adjust engine timing

[J Check and adjust valve clearances

[] Check and replace the spark plugs

[J Check fluid levels, belts, and hoses

Don’t worry about the order of the steps or how you’re going to get your reader to go from
one section to another. Just list the things you want to describe in your presentation.

How about a less task-oriented example? Say you wanted to create a set of Web pages about
a particular rock band because you’re a big fan and you’re sure there are other fans out there
who would benefit from your extensive knowledge. Your topics might be

L] The history of the band

L] Biographies of each of the band members

L1 A “discography”—all the albums and singles the band has released

L] Selected lyrics

[J Images of album covers

[ Information about upcoming shows and future products
You can come up with as many topics as youwant, but try to keep each topic reasonably short.
Ifa single topic seems too large, try to break it up into subtopics. If you have too many small
topics, try to group them together into some sort of more general topic heading. For example,
if you were creating an online encyclopedia of poisonous plants, having individual topics for

each plant would be overkill. You could just as easily group each plant name under a letter
of the alphabet (A, B, C, and so on) and use each letter as a topic. That’s assuming, of course,

IPR2022-00518 Page 00056



T ML RN T AY

-

|30

Day 1

that your readers will be looking up information in your encyclopedia alphabetically. If they
want to look up poisonous plants using some other method, you would have to come up with

different topics.

Your goal is to have a set of topics that are roughly the same size and that group together
related bits of the information you have to present.

Ideas for Organization and Navigation

NortE Many of the ideas I describe in this section were drawn from a book

At this point you should have a good idea about what you want to talk about and a list of
topics. The nextstep is to actually start structuring the information you have into a set of Web
pages. But before you do that, consider some “standard” structures that have been used in
other help systems and online tools. This section describes some of those structures, their
various features, and some important considerations, including

U The kinds of information that work well for each structure

U How readers find their way through the content of each structure type to find what
they need

1J How to make sure readers can figure out where they are within your documents
(context) and find their way back to a known position

Think, as you read this section, how your information might fit into one of these structures

or how you could combine these structures to create a new structure for your Web
presentation.

g called Designing and Writing Online Documentation by William K.
Horton (John Wiley & Sons, 1994). Although Horton’s book was
written primarily for technical writers and developers working specifi-
cally with online help systems, it’s a great book for ideas on structuring
documents and for dealing with hypertext information in general. If
you start doing a lot of work with the Web, you might want to pick up
this book; it provides a lot of insight beyond what I have to offer.

Hierarchies

Probably the easiest and most lo
hierarchical or menu fashion,
themselves especially well to onl

. gical way to structure your Web documents is in a
illustrated in Figure 2.3. Hierarchies and menus lend
ne and hypertext documents. Most online help systems, for
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example, are hierarchical. You start with a list or menu of major topics; selecting one leads
you to a list of subtopics, which then leads you to discussion about a particular topic.
Different help systems have different levels, of course, but most follow this simple structure.

Figure 2.3.
Hierarchical
organization.

e

Home

T

N\

a

NN

In a hierarchical organization, it’s easy for readers to know their position in the structure;
choices are to move up for more general information or down for more specific information.
Providing alink back to the top level enables your reader to get back to some known position

quickly and easily.

In hierarchies, the home page provides the most general overview to the content below it. The
home page also defines the main links for the pages further down in the hierarchy.

For example, a Web presentation about gardening might have a home page with the topics

shown in Figure 2.4.

Figure 2.4.

Gardening home
page.

Netscape: The Web Encyclopedia of Gardening

e [ oty

“Back | Farward] Home

&

Reload

|

images

5 EDO
ER%

Open

Print

2

Find

o

é’ Th‘e:Weyb‘ Encyclopedia of Garderijng

If you selected Fruits, you would then be linked “down” to a page about fruits (Figure 2.5).
From there you can go back to the home page, or you can select another link and go further
down into more specific information about particular fruits.
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H === = : Encyclopedia of Gardening: Fruits
Figure 2.5. 2 Netscape: Ency 1 o
9! =B G| B| B8]
Fruits. Back | Forwara] Home | 'Reioad | ‘images | “Open | -Print | - Fing
TheFruit Garden .~
Heesachooseasvﬁ@h: ‘ S
U '@ Trse Fruts, such as apples, pewrs, sndpeaches
. @ ¥ipe Frogs, such as grapes. < vv e
«: @ Soft Prugs, sucheg berries anel rasb

. ® Tendsror Tropics] Frois; sch o6 pinsspples, oranges, and bmons
ey N;ng,mhasaimomh,mm,&ﬂ“{“" : Gl

Selecting Soft Fruits takes you to yet another menu-like page, where you have still more
categories to choose from (Figure 2.6). From there you can go up to Fruits, back to the home
page, or down to one of the choices in this menu.

Figure 2.6. = Netscape: Encyclopedia of Gardening: Fruit

. - o wes |0 3 T # B
Sﬂﬁ ﬁu 21s. P Back Fomrd] )E?e Re%nd tn?es ;13' éﬂ Pﬁe
Soft Fruits

Softfra inchudes the herbaoeous srewberris, cane fruds sueh as backberris and rasbarris, and
bml\fn{issnchublmbom G : :

: o .
£

UPtoFrmUpTo M

Note t‘ha.t each level has a consistent interface (up, down, back to index) and that each level
has a limited set of c}.101c?s for basic navigation. Hierarchies are structured enough that the
'ch:}nce ofgetting lc_)st isminimal. (Thisisespecially trueifyou provide clues about where “up”
f;’ or examPle, a link that says “Up to Soft Fruits” as opposed to just “Up.”) Additionally,
i }’0;11 organize e.ach level of' the hierarchy and avoid overlap between topics (and the content
you | a\l/e lf;lds ;tsefl‘f' to a hierarchical organization), hierarchies can be an easy way to find
particwar bits of information. If that was one of your poals f; i i

may work particularly well. g oryoureaders, using ahierarchy
Avoid including too many levels and oo

many choices, however, because you can easily
3
annoy your reader. Too many menu pages .

results in “voice-mail syndrome.” After having to
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choose from too many menus, you forget what it was you originally wanted, and you’re too
annoyed to care. Tty to keep your hierarchy two to three levels deep, combining information
on the pages at the lowest levels (or endpoints) of the hierarchy if necessary.

Linear

Another way to organize your documents is to use a linear or sequential organization, much
like printed documentsare organized. In alinearstructure, illustrated in Figure 2.7, the home
page is the title, or introduction, and each page follows sequentially from that structure. In
astrict linear structure, there are links that move from one page to another, typically forward
and back. You may also want to include a link to “Home” that takes you quickly back to the
first page.

Figure 2.7. Home
Linear
organization.

Context is generally easy to figure out in a linear structure simply because there are so few
places to go.

A linear organization is very rigid and limits your readers’ freedom to explore and your
freedom to present information. Linear structures are good for putting material online when
the information also has a very linear structure offline (such as short stories, step-by-step
instructions, or computer-based training), or when you explicitly want to prevent your reader
from skipping around.

For example, consider teaching someone how to make cheese using the Web. Cheese-making
is a complex process that involves several steps that must be followed in a specific order.

Describing this process using Web pages lends itself to a linear structure rather well. When
navigating a set of Web pages on this subject, you would start with the home page, which
might have a summary or an overview of the steps to follow. Then, using the link for
“forward,” move on to the first step, “Choosing the Right Milk”; to the next step, “Setting
and Curdling the Milk”; all the way through to the last step, “Curing and Ripening the
Cheese.” If you needed to review at any time, you could use the link for “back.” Since the
process is so linear, there would be little need for links that branch off from the main stem
or links that join together different steps in the process.

Linear with Alternatives

You can soften the rigidity of alinear structure by allowing the reader to deviate from the main
path. For example, you could have a linear structure with alternatives that branch out from
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asingle point (see Figure 2.8). The offshoots can then rejoin the main branch at some point
further down, or they can continue down their separate tracks until they each come to an

“end.”

Figure 2.8.
Linear with
alternatives.

Home

For example, say you had an installation procedure for a software package that was similar
in most ways, regardless of the computer type, except for one step. At that point in the linear
installation, you could branch out to cover each system, as shown in Figure 2.9.

Figure 2.9, =l Netscape: Installing The softwere: Configuration =
oo " % ”
Different steps for SlelhlelalE|l o] @

Reload | fmnages Open Print find
different systems.
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® Configure the sofwars on Magirtosh : 4 : Fie
L] ConﬁgmthuoflmonSm"S&l; PSS LAY T Tt ol
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After the system-specific part of the installation, you could then link back to the original
branch and continue on with the generic installation.

In addition to branching from a linear structure, you could also provide links that allow

readers to skip forward or back in the chain if they need to review a particular step or if they
already understand some content (see Figure 2.10).
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Figure 2.1 o. pe: Installing The Software: Finishing lip =
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Combination of Linear and Hierarchical

A popular form of document organization on the Web is a combination of a linear structure
and a hierarchical one, as shown in Figure 2.11. This structure occurs most often when very
structured but linear documents are put online; the popular FAQ (Frequently Asked
Questions) files use this structure.

Figure 2.11. Home

Combination of

linear and PaN

hierarchical. / \
L] ™~

e N .

The combination of linear and hierarchical documents works well as long as there are
appropriate clues regarding context. Because the reader can either move up and down or
forward and back, it’s easy to lose one’s mental positioning in the hierarchy when one crosses
hierarchical boundaries by moving forward or back.

For example, say you were putting the Shakespearean play Macbeth online as a set of Web
pages. In addition to the simple linear structure that the play provides, you could create a
hierarchical table of contents and summary of each act linked to appropriate places within
the text, something like that shown in Figure 2.12.
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Because this is both a linear and hierarchical structure, on each page of the script you provide
links to go forward, back, return to beginning, and up. But what is the context for goingup?

If you've just come down into this page from an act summary, the context makes sense. “Up”
means to go back to the summary you just came from.

But say you went down from a summary and then went forward, crossing an act boundary
(say from Act 1 to Act 2). Now what does “up” mean? The fact that you're moving up to a
page that you may not have seen before is disorienting given the nature of what you expect
from a hierarchy. Up and down are supposed to be consistent.

Consider two possible solutions:

U Do not allow “forward” and “back” links across hierarchical boundaries. In this
case, in order to read from Act 1 to Act 2 in Macheth, you would have to move up
in the hierarchy and then back down into Act 2.

[J Provide more context in the link text. Instead of just “Up” or an icon for the link
that moves up in the hierarchy, include a description as to where you're moving.

Web

Aweb isaset of documents with little or no actual overall structure; the only thing tying each

page together is a link (see Figure 2.13). The reader drifts from document to document,
following the links around.

Web structures tend to be free-
content. Web structures are
unrelated, or when you wan
course, a giant web structure

flowing and allow the reader to wander aimlessly through the
excellent for content that js intended to be meandering or

t to encourage browsing. The World Wide Web itself is, of
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Figure 2.13.

A web structure.
Home /

I
An example of content organized in a web structure might be a set of virtual “rooms” created
using Web pages. If you’ve ever played an old text-adventure game like Zork or Dungeon,

or if you've used a MUD (Multi-User Dungeon), you are familiar with this kind of

environment.

In the context of a Web presentation, the environment is organized so that each page is a
specific location (and usually contains a description of that location). From that location you
can “move” in several different directions, exploring the environment much in the way you
would move from room to room in a building in the real world (and getting lost just as easily).
For example, the initial home page might look something like what’s shown in Figure 2.14.

Netscape: City Squar

. o f
@l S
Images Open Print

Figure 2.14. \
The home page oo | b
Jor a Web-based SRRy

virtual S tisn eoLimna i
. Yoummldn%mmcxysqm,oum‘ the Gred, Ine. industrial skyscogrer. R is s bright .
environment. sunny fall day. The roed goes north and souh hers. To the north is the open air market; 1o the'
gomhthCommeh.ﬂl?ggbacom,amhk:wndorismﬂkg,nﬂ,uﬁm.U\ Lt -
Yoummnng ing & eather ket : . and hi h@sﬁa&m.mmhamwgngoomﬁmkﬁ
pmk&,u@nhynﬂecf‘kc;s&mmhhg St e o R

Reload Find Btop

From that page you can then explore one of the links, say, to go into the building, which
would take you to the page shown in Figure 2.15.
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Each room has a set of links to each “adjacent” room in the environment. By following the
links, you can explore the rooms in the environment.

The problem with web organizations is that it’s too easy to get lost in them—justas you might
in the “world” you were exploring in the example. Without any overall structure to the
content, it’s difficult to figure out the relationship between where you are and where you’re
going, and, often, where you've been. Context s difficult, and often the only way to find your
way back out of a Web structure is to retrace your steps. Web structures can be extremely
disorienting and immensely frustrating if you have a specific goal in mind.

To solve the problem of disorientation, you can use clues on each page. Two ideas:

[ Provide a way out. “Return to home page” is an excellent link.

[J Include a map of the overall structure on each page, with a “you are here” indica-
tion somewhere in the map. It doesn’t have to be an actual visual map, but provid-

ing some sort of context will go a long way towards preventing your readers from
getting lost.

Storyboarding Your Web Presentation

The next step in planning your Web presentation s to figure out what content goes on what
page and to come up with some simple links for navigation between those pages.

If you're using one of the structures described in the
organization may arise from that structure, in which case this section will be easy. Ifyouwant
to combine different kinds of structures, however, or if you have a lot of content that needs
to be linked together in sophisticated ways, sitting down and making a specific plan of what
goes where will be incredibly useful later on as you develop and link each individual page.

previous section, much of the

IPR2022-00518 Page 00065




Get Organized

39]

ME'W Storyboarding, borrowed from filmmaking, is the process of creating a

What Is Storyboarding and Why Do | Need It?

Storyboarding a presentation is a concept borrowed from filmmaking in which each scene
and each individual camera shot is sketched and roughed out in the order in which it occurs
in the movie. Storyboarding provides an overall structure and plan to the film thar allows the
director and his staff to have a distinct idea of where each individual shot fits into the overall
movie.

The storyboarding concept works quite well for developing Web pages as well. The
storyboard provides an overall rough outline of what the presentation will look like when it’s
done, including which topics go on which pages, the primary links, and maybe even some
conceptual idea of what sort of graphics you'll be using and where they will go. With that
representation in hand, you can develop each page without trying to remember exactly where
that page fits into the overall presentation and its often complex relationships to other pages.

Tm M rough outline and sketch of what your presentation will look like before
/ you actually write any pages. Storyboarding helps you visualize the
entire presentation and how it will look when it’s complete.

In the case of really large sets of documents, a storyboard enables different people to develop
different portions of the same Web presentation. With a clear storyboard, you can minimize
duplication of work and reduce the amount of contextual information each person needs to
remember.

For smaller or simpler Web presentations, or presentations with a simple logical structure,
storyboarding may be unnecessary. But for larger and more complex projects, the existence
of astoryboard can save enormous amounts of time and frustration. If you can’t keep all the
parts of your content and their relationships in your head, consider doing a storyboard.

So what does a storyboard for a Web presentation look like? It can be as simple as a couple
of sheets of paper. Each sheet can represent a page, with a list of topics that each page will
describe and some thoughts about the links that page will include. I've seen storyboards for
very complex hypertext systems that involved a really large bulletin board, index cards, and
string. Each index card had a topic written on it, and the links were represented by string tied
on pins from card to card (see Figure 2.16).

The point of a storyboard is that it organizes your Web pages in a way that works for you.
Ifyoulike index cards and string, work with it. Ifasimple outline on paper oron the computer
works better, use that instead.
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Hints for Storyboarding

Some things to think about when developing your storyboard are as follows:

™
o

)

Which topics will go on each page?

A simple rule of thumb is to have each topic represented by a single page. But if
you have a large number of topics, maintaining and linking them can be a daunting
task. Consider combining smaller, related topics onto a single page instead.
However, don’t go overboard and put everything on one page; your reader still has
to download your document over the Net. It’s better to have several medium-sized

pages (say, the size of two to 10 pages in your word processor) than to have one
monolithic page or hundreds of little tiny pages.

What are the primary forms of navigation between pages?

What links will you need for your reader to navigate from page to page? These are
the main links in your document that enable your reader to accomplish the goals
you defined in the first section. Links for forward, back, up, down, or home all fall
under the category of primary navigation,

What alternative forms of navigation are you going to provide?

In addition to the simple navigation links, some Web presentations contain extra
information that is parallel to the majn Web content,
an alphabetical index of concepts,

information when designing your

such as a glossary of terms,
or a credits page. Consider these extra forms of

them into the main content,

plan, and think about how you are going to link
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[J What will you put on your home page?

Since the home page is the starting point for the rest of the information in your
presentation, consider what sort of information you’re going to put on the home
page. A general summary of what’s to come? A list of links to other topics?

[J Review your goals.

As you design the framework for your Web presentation, keep your goals in mind,
and make sure you are not obscuring your goals with extra information or content.

Summary

Designing a Web presentation, like designing a book outline, a building plan, or a painting,
can sometimes be a complex and involved process. Having a plan before beginning can help
you keep the details straight and help you develop the finished product with fewer false starts.
In this chapter, you’ve learned how to put together a simple plan and structure for creating
a set of Web pages, including

[J Deciding what sort of content to present
[J Coming up with a set of goals for that content
[J Deciding on a set of topics
[J Organizing and storyboarding the presentation
With that plan in place, you can now move on to the next few chapters and learn the specifics

of how to write individual Web pages, create links between them, and add graphics and media
to enhance the presentation for your audience.

Q&A

Q This all seems like an awful lot of work. All I want to do is make something
simple, and you’re telling me I have to have goals and topics and storyboards.

A If you are doing something simple, then no, you won’t need to do much, if any, of
the stuff I recommend in this chapter. But once you’re talking about two or three
interlinked pages or more, it really helps to have a plan before you start. If you just
dive in, you may discover that keeping everything straight in your head is too
difficult. And the result may not be what you expected, making it hard for people
to get the information they need out of your presentation as well as making it
difficult for you to reorganize your page so that it makes sense. Having a plan
before you start can’t hurt, and it may save you time in the long run.
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Q You’ve talked a lot in this chapter about organizing topics and pages, but
you've said nothing about the design and layout of individual pages.

A 1 discuss that later in this book, after you've learned more about the sorts of layout
HTML (the language used for Web pages) can do, and the stuff that it just can’t
do. There’s a whole chapter and more about page layout and design on Day 6, in
Chapter 11, “Writing and Designing Web Pages: Dos and Don’ts.”

Q What if I don’t like any of the basic structures you talked about in this
chapter?

A kb il i

A Then design your own. As long as your readers can find what they want or do what
% you want them to do, there are no rules that say you must use a hierarchy or a linear
! structure. I presented those structures only as potential ideas for organizing your

| Web pages.

A
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External Files,
Multimedia, and
Animation

Multimedia is a bit of a high-powered word these days, bringing up images of
expensive CD-ROMs with lots of integrated sound and video, textured ray-
traced 3D virtual environments, and Doom-like fast-paced action. Multimedia
on the Web, primarily because of limitations in network speeds and cross-
platform file formats, isn’t nearly that much fun. Multimedia on thft Web has
the potential for being very interesting, but at the present time it consists mostly
of small sound and video files and simple animation. Yesterday you learned
about images and, in particular, about the differences between externa'l a.nd
inline images. You can make that same distinction between external and inline
multimedia on the Web, and in this chapter, I will

This chapter consists of two main parts. The first part describes external media

files, which are the standard way of doing multimedia on the Web Lbat all
browsers support. In this first half of the chapter you'll learn the following:
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[ What external media means

[J How browsers, servers, and helper applications work together to handle external
media

0 How to use external sound and video files
& How to use external media for things other than multimedia
In the second part of this chapter, I'll get fancy and talk about the newer advances in browsers
to support inline animation and multimedia, including:
T Inline sound and video
GIF animation
Marquees
[ Animation with Java
Netscape’s server push and client pull

0 Notes about inline multimedia yet to come

What Is External Media?

Yesterday you learned about the difference between inline and external images—inline
images appear directly on a Web page, whereas external images are stored, well, externally,
and loaded by choosing a link in an HTML Web page. This same distinction between inline
and external applies to many other kinds of media besides images. In its most general form,

external media is defined as any file that cannot be automatically loaded, played, or displayed
by a Web browser on a Web page.

Whereas when you use inline media you’re limited to which kinds of files you can use (and,
for most browsers, that means only GIF and JPEG images), external files can include just
about any kind of file you can create: non-inline GIF files, MPEG video, PostScript files,

zipped applications—just about anything you can put on a computer disk can be considered
external media.

Using External Media in HTML

To point to an external media file from a Web page, you link to that file just as you would
any other document, by using the <a> tag and the HREF attribute. The path to the external file
is a pathname or URL just as you would use if the file were another HTML document, and
the text inside the link describes the file you’re linking to. Here’s an example:

<A HREF="some_external_file">A media file.</A>
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NEW A helper application is a program on your disk designed to read files that
T‘m M are not directly supported by your browser, for example, unusual image
formats, movie formats, compressed or zipped applications, and so on.
p pped app

NEW A content-type is a special code that Web servers use to tell the browser
TERM what kind of file they are sending.

So what happens when you click on a link to one of these external files? For some files, such
as images or text files, your browser may be able to load thefile itself into the current browser
window. In many cases, however, your browser will download thefile and then pass it to some
other application on your system which is designed to read and handle that file. These other
applications are called helper applications, or sometimes viewers, and you can configure your
browser to handle different external media types with different applications. If the browser
can’t figure out what kind of file the external media file is, it'll usually pop up a dialog asking
you what to do (save the file, choose an application, or some other choice).

You can configure your browser to use different helper applications for

different files. '

How It Works

How does the browser figure out whether a given file is readable by the browser itself or if
it needs to be passed on to a helper application? How the browser treats a file is determined
by one of two things: the extension to the filename or the content-type of that file. You've
seen the file extension quite a bit up to this point—HTML files must have extensionsof . html
or .htm, GIF files must have .gif extensions, and so on. When your browser reads and views
local files on your disk, it uses the file extension to figure out what kind of file it is.

The content-type comes in when your browser gets files from a Web server. The Web server
doest’t send the filename—in some cases, the data it sends back may be automatically
generated and not have a filename at All. What it does send back is a special code called the
content-type which tells the browser what kind of file it is sending. Content-types look
something like this: text/html, image/gif, video/mpeg, application/msword, and so on.

Both browser and server have lists in their configuration or preferences which map file
extensions to content-types. The server uses this list to figure out whiF}} content-type to send
to the browser with a given file. The browser, in turn, has an additional list whn,ch maps
content-types to helper applications on the local system (see Figure 9.1 for Netscape's Helper
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Applications menu). In this way, regardless of where the browser gets a file, it can figure out
what to do with almost every file it receives.

Figure 9.1. E=—=———=—-———= Preferences: General =———
Netscape'’s Helper
applications.

Launch

audio/x-wav @ SoundApp Launch wav
video/quicktime Q MoviePlayer Launch qt,mov
Mime type: sitype: oo ] (Chev-)

Extensions : [au,snd l

Application: SoundMachine 2.1 File type:

Aotion: O Save @ Launch Application O UUse Netscape as Viewer O Unknown : Prompt User

(_cencer ) ((Appiy )| ok

Allowing helper applications to deal with most external files works well for browsers, as it
means that the browser can remain small and fast (no need to deal with every arcane file
format that might be produced on the Web), and it’s also configurable for new and better
helper applications as they are written—or new and better file formats.

With that background in mind, let’s actually create some Web pages that link to external
media files.

External Sound, Video, and Other Files

Sound and video files are ideal for external media files on a Web page. You can use sound on
your Web page for optional annotations to existing text, welcome messages from you or
someone important in your organization, or extra information that words and pictures
cannot convey. Video can be used to provide even more information that static pictures

cannot convey (where the term video refers to any digitally encoded motion picture—both
animation as well as “real” video files).

Sound Files

To ir.1cludc a link to an external sound on your Web page, you must have that sound file in
the right format, just as you would for an image. You'll learn all about the various kinds of

<«
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sound formats you can use in Chapter 10, “Sound and Video Files,” but here’s a quick
summary. Currently, the only fully cross-platform sound file format for the Web is Sun
Microsystems’s AU format. AU allows several different kinds of sound sample encoding, but
the most popular one is eight-bit p-law (that funny character is the greek letter mu, so p-law
files are pronounced “mew-law”). For this reason, AU files are often called simply p-law files.
AU files are of only barely acceptable quality, as the eight-bit sampling causes them to sound
a bit like they are being transmitted over a telephone.

You can use other better quality sound formats for specific platforms. The most popular are
AIFF for the Macintosh and WAVE (WAV') for Windows, or MPEG audio, which is more

cross-platform but even less popular.

Finally, the RealAudio format was developed specifically for playing audio files on the
Internet and the World Wide Web. Unlike most audio files where you wait for the entire file
to download before you can hear it, RealAudio uses streaming, which means that it can play
at the same time it’s being downloaded; there’s onlya small pause as the initial data first arrives
on your machine. The one drawback of using RealAudio is that you need to set up a special
server to deliver real audio files, and linking to them involves a slightly different process than
linking to regular audio files. For both these reasons, I'm going to postpone talking about
RealAudio until later in this book, after you’re used to working with servers.

In order for a browser to recognize your sound file, the file must have the appropriate
extension for its file type. Common formats and their extensions ae listed in Table 9.1.

Table 9.1. Sound formats and extensions.

Format Extension
AU/p-law .au
AIFF/AIFC .aiff, .aif
WAVE/WAV .wav
MPEG Audio .mp2

After you have a file in the right format and with the right extension, you can link to it from

your Web page like any other external file:

<P>Laurence Olivier's <A HREF="olivier_hamlet.au">"To Be or
Not To Be"</A> soliloquy from the film of the play Hamlet (AIFF
format, 357K)</P>
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Video files, like sound files, must be in one of a handful of formats to be able to be read by
the current crop of Web browsers. Again, I'll talk extensively about video in the next chapter,
but here’s a quick format rundown.

For video files that can be read across platforms, the current standard on the Web is MPEG,
but both Microsoft’s Video for Windows (AVI) and Apple’s QuickTime format have been
gaining ground as players become more available. QuickTime and AVI files also have the
advantage of being able to include an audio track with the video; although MPEG video files
can have audio tracks, few existing players can play it.

The file extensions for each of these video files are listed in Table 9.2.

Table 9.2. Video formats and extensions.

Format Extension
MPEG .mpeg, .mpg
QuickTime .mov
AVl .avi

Then, simply link the file into your Web page as you would any other external file:

<P><A HREF="dumbo3.mov">The "pink elephant" scene</A> from
Disney's <CITE>Dumbo</CITE>.</P>

Using External Media for Other Files

External media isn’t limited to actual media like sound, video, and images. Any file you can
put on your disk with an extension on it can be used as an external media file: text files,
PostScript files, MS Word files, ZIP files, Macintosh HQX files, and so on. As long as that
file has the right extension and your browser has been configured to be able to handle that

file type, you can create links to those files which will download that file when the link is
selected.

Or at least, that’s the theory. For many file types you may also need to configure your server

to ;il(l) the right thing, or when you try to download the file, you’ll get gibberish or nothing
at all.
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Hints on Using External Media in HTML

v

If you’re going to make use of links to external media files in your Web pages, a very helpful
tip for your readers is to include information in the body of the link (or somewhere nearby)
about the format of the media (is it AU or AIFF or AVI or MPEG or a ZIP file?) and the file
size. All the examples I've used up to this point include this information.

Remember, your readers have no way of knowing what’s on the other side of the link. So if
they go ahead and select it, it may take some time for the file to download—and they may
discover after waiting all that time that their system can’t handle the file. By telling your
readers what it is they’re selecting, they can make the decision whether it’s worth it to try

downloading the file.

Simply adding a few words as part of the link text is all you really need:

<A HREF="bigsnail.jpeg">A 59K JPEG Image of a snail</A>
<A HREF="tacoma.mov'>The Fall of the Tacoma Narrows Bridge </A>

(a 200K QuickTime File)
Another useful trick if you use lots of media files on a page is to use small icon images of
different media files to indicate a sound or a video clip (or some other media). Figure 9.2
shows some examples. Be sure to include a legend for which formats you’re using, and don’t
forget to include the file sizes.

<A HREF="cranes.au"><IMG SRC="earicon.gif"
ALT="[sound]">Whooping Cranes (AU, 36K)</A>

Main e SCR=R VRPN

Exercise 9.1: Creating a media archive.
One of the common types of pages available on the Web is that of a media archive. A media
archive is a Web page that serves no purpose other than to provide quick access to image or

other media files for viewing and downloading,.

Before the Web became popular, media such as images, sounds, and video were stored in FTP
or Gopherarchives. The text-only nature of these sorts of archives makes it diifﬁcult for people
to find what they’re looking for, as the filename is usually the only description they have of
the content of the file. Even reasonably descriptive filenames, such as red-bird-in-green-
tree.gif or verdi-aria.aiff, aren’t all that useful when you're talking about imagcs.or
sounds. It’s only through actually downloading the file itself that people can really decide
whether or not they want it.

By using inline images and icons and splitting up sound and video files into small clips and
larger files, you can create a media archive on the Web that s far more usable than any of the

text-only archives.
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Keep in mind that this sort of archive, in its heavy use of inline
graphics and large media files, is optimally useful in graphical browsers
NortE attached to fast networks. However, the Web does provide advantages

| i g in this respect over FTP or Gopher servers, even for text-only browsers,
[ e g . . .

simply because there is more room available to describe the files on the
archive. Rather than having only the filename to describe the file, you
can use as many words as you need. For example:

<P>A <A HREF="orangefish.jpeg"“>34K JPEG file</A> of
an orange fish with a bright yellow eye, swimming in
front of some very pink coral.

=

R

In this exercise, you’ll create a simple example of a media archive with several GIF images,

AU sounds, and MPEG video.

First, start with the framework for the archive, which includes some introductory text, some
inline images explaining the kind of files, and headings for each file type as in the following
code. Figure 9.3 shows how it looks so far.

<HTML>

<HEAD>

<TITLE>Laura's Way Cool Image Archive</TITLE>

</HEAD>

7 <BODY>

3 <H1>Laura's Way Cool Image Archive</H1>

] <P>Select an image to download the appropriate file.</P>

<P><IMG SRC="penguinslittle.gif">Picture icons indicate GIF images</P>
<P><IMG SRC="earicon.gif">This icon indicates an AU Sound file</P>

<P><IMG SRC="film.gif">This icon indicates an MPEG Video File</P>
<HR>

<H2>Images</H2>
<H2>Sound Files</H2>
<H2>Video Files</H2>

</BODY>
</HTML>
l Figure 9.3. g — Netscape: Laura's Way Cool imege Archive
; s oy i : Sgo i [ o
Al ‘ : Tbeﬁdmewarkﬁr IFwarﬂ Home Rﬁ Es ¥ qu;. Pv%t k Ef!

the media archive.
¢ medsa archive Laura's Way Cool Image Archive

Select an imege to download the eppropriate fil.

S~Picture icons indicats GIF images

@l\wmnnﬂmumAUSomiﬁh
Bmmnmummovmm

&
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€

For the archive, we have four large GIF images:

(0 A drawing of a pink orchid

- O A photograph full of jelly beans
W O The cougar from the Palo Alto Zoo home page
OJ A biohazard symbol

Using your favorite image editor, you can create thumbnails of each of these pictures to serve
as the inline icons, and then insert <1Mé> links in the appropriate spots in your archive file:

<H2>Images</H2>

<IMG SRC="orchidsmall.gif" ALT="a drawing of a pink orchid">

<IMG SRC="jellybeansmall.gif" ALT="a photograph of some jellybeans">
<IMG SRC="cougarsmall.gif"' ALT="a photograph of a cougar">

<IMG SRC="biohazardsmall.gif" ALT="a biohazard symbol®“>

Note that I included values for the ALT attribute to the <IMG> tag, which will be substituted
for the images in browsers that cannot view those images. Even though you may not intend
for your Web page to be seen by nongraphical browsers, it’s polite to at least offer a clue to
people who stumble onto it. This way, everyone can access the media files you are offering
on this page.

Now, link the thumbnails of the files to the actual images (Figure 9.4 shows the result):

<A HREF="orchid.gif">

<IMG SRC="orchidsmall.gif' ALT="a drawing of a pink orchid"></A>

<A HREF="jellybean.gif">

<IMG SRC="jellybeansmall.gif" ALT="a photograph of some jellybeans"> </A>
<A HREF="cougar.gif">

<IMG SRC="cougarsmall.gif' ALT="a photograph of a cougar®> </A>

<A HREF="biohazard.gif">

<IMG SRC="biohazardsmall.gif" ALT="a biohazard symbol®> </A>

Netscape: Laura's Wiay Cool image Archive =
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Back iy
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Figure 9.4.
Image links to
larger images.

Images

If 1 leave the archive like this, it looks nice, but 'm breaking one of my own rules: I hav?n’t
W noted how large the files are. Here, you have several choices for formatting. You could just
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put the size of the file inline with the image and let the images wrap on the page however they
want as follows (Figure 9.5 shows the result):

% <H2>Images</H2>
- <A HREF="orchid.gif">

<IMG SRC="orchidsmall.gif" ALT="a drawing of a pink orchid"></A>(67K)

<A HREF="jellybean.gif"> . ,

<IMG SRC="jellybeansmall.gif" ALT="a photograph of some jellybeans"></A>(39K)
<A HREF="cougar.gif"> ,

<IMG SRC="cougarsmall.gif" ALT="a photograph of a cougar"></A>(122K)

<A HREF="biohazard.gif">

<IMG SRC="biohazardsmall.gif" ALT="a biohazard symbol"></A>(35K)

Figure 9.5.
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Oryou could put inline breaks after each image to make sure they line up along the left edge
of the page. I prefer the first method, as it allows a more compact layout of images.

Now, moving on to the sound and video files. You have three sound files and two videos.
Because these files can’t be reduced to a simple thumbnail image, we’ll describe them in the
text in the archive (including the huge sizes of the files):

<H2>Sound and Video Files</H2>

<P>A five-part a capella renaissance madrigal

called "Flora Gave me Fairest Flowers® (650K)</P>

<P>Some lovely wind-chime sounds (79K) </P>

<P>Chicken noises (112K)</P>

<P>The famous Tacoma Narrows bridge accident

(where the bridge twisted and fell down in the wind) (13Meg)</P>
<P>A three-dimensional computer animation of a

flying airplane over a landscape (2.3Meg)</P>
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Now, add the icon images to each of the descriptions—the ear icon to the sounds and the
filmstrip icon to the videos. Here we’ll also include a value for the ALT attribute to the <IMG>
tag, this time providing a simple description that will serve as a placeholder for the link itself

" in text-only browsers. Note that because we’re using icons to indicate what kind of file each
W oneis, you don’t have to include text descriptions of that file format in addition to the icon.

And finally, just as you did in the image part of the example, link the icons to the external
files. Here is the HTML code for the final list (Figure 9.6 shows how it looks):

<H2>Sound and Video Files</H2>

<p><A HREF="flora.au">

<IMG SRC="earicon.gif" ALT="[madrigal sound]'> A five-part a capella
renaissance madrigal called "Flora Gave me Fairest Flowers" (650K)</A></P>
<P><A HREF="windchime.au">

<IMG SRC="earicon.gif" ALT="[windchime sound]"> Some

lovely wind-chime sounds (79K)</A></P>

<p><A HREF="bawkbawk.au">

<IMG SRC="earicon.gif" ALT="[chicken sound]"> Chicken noises (112K)</A></P>
<P><A HREF="tacoma.mpeg">

<IMG SRC="film.gif" ALT="[tacoma video]"> The famous Tacoma

Narrows bridge accident (where the bridge twisted and fell

down in the wind) (13Meg)</A></P>

<P><A HREF="airplane.mpeg">

<IMG SRC="film.gif" ALT="[3D airplane]">A three-dimensional

computer animation of a flying airplane over a landscape (2.3Meg) </A></P>

Figure 9.6. = Netscape: Laura's Way Cool image Archive
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Et voil3, your media archive. It’s simple with the combination of inline images and external
files. And, with the use of the ALT attribute, you can even use it reasonably well in text-only

A browsers.
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The State of Inline Multimedia
on the Web

Until very recently, the only way you could distribute multimedia files over the Web was by
using external files as described in the first half of this chapter. In recent months, however,
both Netscape and Microsoft have made many interesting steps toward integrating multi-
media more closely into Web pages, either through the use of new HTML tags, through
advanced capabilities such as Java, or through the use of “plug-ins”—helper applications that
are more closely integrated with the browser and with files viewed within that browser.

For the remainder of this chapter, I'll run down many of the newer innovations in inline
media that different browsers are supporting, including inline sound and video, marquees,
and simple animation using GIF files and Java. Keep in mind as you read through this half
of the chapter that these capabilities are new and, at the moment, limited to their respective
browsers. If you take advantage of these features, be aware that they may be unavailable for
readers not using that particular browser.

Inline Video

One of the earlier mechanisms for handling inline animation was introduced with Microsoft’s
Internet Explorer browser. Internet Explorer includes an extension to the <IMg> tag that
allows AVI (Video for Windows) files to be played inline on Web pages. This HTML
extension, called byNsRC (Dynamic Source), has not yet been supported by any other
browsers, but since it is ignored by browsers that don’t support it, the new extension does not

affect the readability of the page in other browsers.

To include an AVI video file on a Web page using Internet Explorer, use the <1v6> tag with
the DYNSRC attribute. The value of DYNSRC is the path to or URL of the AVI file:

<IMG DYNSRC="rainstorm.avi® SRC="rainstorm.gif" ALT="[a rainstorm]">

Note that you can still useall the other common attributes to the <IMG> tag for alignmentand
borders, and you can use them to place the AVI video on the page. Also note that the src
artribute is still required; this image will be shown in lieu of the AV] file if it cannot be found
or in browsers that do not support inline video using DYNSRC.

In addition to pYNSRC, Microsoft added several ot

her attributes to the <1mg> tag to control
how the AVI file is played:

[J The conTROLS attribute, if included in <IMG>, displays the AVI file with a set of
simple controls beneath it for starting, stopping, and replaying the AVI file.
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L] The Loop attribute, whose value is a number, determines how many times the video
will play; for example, LOOP=5 will play the video five times. A LOOP value of -1 or
INFINITE causes the video to play repeatedly until the reader leaves the page.

[] The START attribute controls when the video will actually start playing. If
START=FILEOPEN (the default), the video will begin playing as soon as the page and
the video are loaded. If START=MOUSEOVER, the video will not start playing until the
mouse has been moved over it.

Inline Sounds

In addition to the tags for inline video, Internet Explorer also added a tag for playing inline
audio files. These sound files are loaded when the page is loaded without the reader having
to press a button or follow a link to play the sound. To add an embedded background sound
to a page, use the <BGSOUND> tag, like this:

<BGSOUND SRC="trumpet.au">

The browser, when it loads the page, will also load and play the background sound. The
<BGSOUND> tag does not produce any visual effect on the page. ;

To repeat the sound multiple times, use the LooP attribute. If the value of LoOP is a number,
the sound is played that number of times. If LOOP is -1 or INFINITE, the sound will be repeated
continually until the reader leaves the page.

Explorer supports three different formats for inline sounds: the popular Sun’s AU (u-law)
format and Windows WAV files for sound samples, and MIDI files with a .mid extension.

When designing your Web pages, go easy with background sounds. If you must use one, play
itonlyashort time and then stop. Continually playing soundsare distracting to many readers.

Animated Marquees

A marquee is a line of scrolling text that moves from one side of the Web page to the other.
Although you can create marquees with just about any form of inline animation, Internet
Explorer’s <MARQUEE> tag allows you to create a marquee quickly and easily (and you don’t
need to download any other image or animation files). Figure 9.7 shows a scrolling marquee
in Internet Explorer (in the process of scrolling).

Marquees are a new feature of Internet Explorer that are not yet supported in other browsers.
Other browsers will still see the text itself; it just won’t be animated.
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Creating a Marquee

To create a marquee, use the <MARQUEE> tag. The text between the opening and closing
<MARQUEE> tags is the text that will scroll: '

<MARQUEE>I'm scrolling!</MARQUEE>

By default, marquees appear on their own line, in the font and size of the enclosing element.

So, for example, by enclosing the marquee inside a heading, you can get a heading-sized '
marquee:

<H1><MARQUEE>I'm scrolling, and large, too!</MARQUEE></H1>

This doesn’t work with all HTML elements; you can’t, for example, set the enclosing text to

be <FONT COLOR=yellow>. Nor can you include HTML font changes inside the marquee
itself—all HTML inside the marquee is ignored.

Changing the Behavior of the Marquee

When you create a simple marquee using just the plain <MARQUEE> tags, the marquee that is
created scrolls from the right side of the page to the left, disappearing entirely before '

reappearing on the right again. It loops continually, just slowly enough for you to be able to
read it. '

You can change the behavior, direction, number of times to loop,

and the speed of looping '
with different attributes to the <MARQUEE> tag:
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[ The BEHAVIOR attribute has three values: SCROLL, SLIDE, or ALTERNATE. The default is
SCROLL. SLIDE causes the marquee to slide in from the right side of the screen and
stop when the text hits the left margin (slide in and “stick™). ALTERNATE starts the
text on the left side of the page and bounces it back and forth between the left and
right margins.

(] The DIRECTION attribute, which can have the values LEFT or RIGHT, affects only
marquees of type SCROLL and determines which direction the marquee initially
moves in. The default is RIGHT (it moves from the right side of the screen to the
left); DIRECTION=LEFT reverses the directions.

[] The value of the L00P attribute determines how many times the marquee will scroll
by, so, for example, Lo0P=5 will scroll the marquee five times and stop. LOOP=-1 or
LooP=INFINITE will cause the marquee to scroll forever.

O] Finally, the SCROLLAMOUNT and SCROLLDELAY attributes, which both have number
values, determine the speed at which the marquee moves. SCROLLAMOUNT is the
number of pixels between each step of the text in the marquee, that is, the number
of pixels the text moves to the right or left each time. Higher numbers mean the
marquee moves faster. SCROLLDELAY is the number of milliseconds between each
step in the animation; higher numbers make the animation work more slowly and
less smoothly. By experimenting with SCROLLAMOUNT and SCROLLDELAY you can find
a marquee speed and smoothness that works for your presentation.

Changing the Appearance of the Marquee

Marquees take up a single vertical line of space on the Web page, and are transparent to the
background color behind them. You can, however, change the appearance of the marquee

on the page using several attributes:

7] The BGCOLOR attribute determines the background color of the marquee’s bounding
box and, like all the color specifications in Internet Explorer, can take a hexadeci-
mal RGB number or a color name.

] HEIGHT and WIDTH determine the size of the bounding box surrounding the mar-
quee. Both HEIGHT and WIDTH can take a pixel number or a percentage of screen size
(for example, HEIGHT=50% takes up half the vertical height of the screen).

] nspaCE and VSPACE determine the space between the edges of the marquee’s bound-
ing box and the surrounding text; HSPACE determines the space to either side of the
marquee, and VSPACE determines the space above and below it.

[] ALIGN, which can have the values TOP, MIDDLE, or BOTTOM, determines how the text
surrounding the marquee will align with the marquee’s bounding box. (same as
with images). It does not affect the placement of the scrolling text inside the
bounding box, which is always aligned at the top.

IPR2022-00518 Page 00085




==

i
i
‘?

| 252

Day 5

Figure 9.8 shows the various parts of the marquee’s appearance you can change with these
attributes:

Scrolling Marg

Figure 9.8. EEIEE

Marquee parts.

5]

Using Marquees

Marquees, like the <BLINK> tag, are a very intrusive way of getting the readers’ attention.
Marquees rivet your readers’ attention to that one spot, distracting them from reading the
rest of the page. As with <BLINK>, marquees should be used sparingly, if at all, and with a set
number of loops (so the scrolling eventually stops). Small marquees are better than large ones,
and marquees without background colors are more subtle than those with.

Animation Using GIF Files

Probably the simplest way to create basic animation is by using a feature of the GIF format
that allows you to store multiple GIF images in a single GIF file. When these GIF images are
loaded into a browser that understands this special format, the individual images are
displayed one after the other, creating an animation. Depending on how the GIF file was

originally saved, the animation can either play only once, play a number of times, or loop
continuously.

Currently, Netscape 2.0 is the only browser that supports animated GIFs, and not very well
at that (for example, there’s no way to stop them from animating unless you leave the page
they’re on, which, depending on how irritating the animation is, can be a problem).
However, given how quickly GIF animations have taken hold, it’s likely that more browsers
will support them by the time you read this.

What happens in browsers that don’t support GIF animation? The good news is that they’ll
display only the first image in the series so that you won’t lose the image altogether. The bad
news is that storing several GIF images as a single animated GIF file means that the size of
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that file is the combination of all the individual GIF imagcs, making your image files that
much larger and more time-consuming to download. So there are definite trade offs to be
considered when deciding whether or not to use GIF animation in your own Web pages.

To create a GIF animation, you’ll need two things:

O The set of individual GIF files (frames) that make up your animation

(J A program that can convert the individual files to an animated GIF file

For the first of those things, all you need to do is use your favorite image editor to create each
individual frame of the animation. Depending on the complexity of the animation you want
to create and how artistic you are, this can be relatively easy or very difficult (most impressive
animations on the Web these days are done by professional artists).

When I set out to do asimple GIF animation, I used a black and yellow “Coming Soon” image
I use on some of my Web pages and simply blocked out some of the lights around the edge
for each of the frames (different ones for each frame, of course). The four frames I created
are shown in Figure 9.9.

Figure 9.9. , ! Iy
Four Coming Soon ; 0 <sooN

ﬁﬂm&\'. » el : P

{ o Tip If you use Photoshop 3.0 for your animation, layers can be really
Y useful; simply create a background that stays constant throughout the
M animation, and use different layers to do different frames of the

animation. Then when you want to create the individual frames, save
the Photoshop file somewhere safe, flatten the image to the background
and one layer, and save it as a GIF file.

Once you have your frames, you'll need a program that can convert these images to the special
animation format. Unfortunately, this special feature of the GIF format was used very liccle
until the Web discovered it, so most GIF editors do not support it. There are small tools

creeping up that do, however:

(] For Windows, Alchemy Mindworks’s GIF Construction Set is a shareware tool
that can create GIF animations, as well as handle many other GIF features
(transparency, interlacing, and so on). Find out more information from http://
www.mindworkshop.com/alchemy/gifcon.html.

[ For the Macintosh, GIFBuilder is a quick-and-dirty freeware tool that will take a
series of GIF, PICT, or TIFF files and output an animated GIF file (as well as
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change lots of other GIF options as well). You can get GIFBuilder from most
popular Macintosh archives (try http://www.mid.net/INFO-MAC/), or get more
information from http://iawww.epfl.ch/Staff/Yves.Piguet/clip2gif -home/
GifBuilder.html.

[ For UNIX systems, the command-line whir1gGIF takes a series of GIF files and
outputs an animated GIF. whir161IF has lots of options for different aspects of the
animation. See http://www.msg.net/utility/whirlgif/ for more information and
the source code.

The GIF animation format allows you to specify several different features of the animation,
including how many times to loop (@ to infinite—only infinite is currently supported in
Netscape) and the delay between individual frames.

Once you have an animated GIF file to play with, try it in Netscape or in some other tool
that supports animated GIF files. In the case of my Coming Soon image, the “lights” around
the edge of the box appear to blink on and off like a movie sign.

Animation Using Java

Java is a new feature on the Web that is getting a lot of people very excited. Java applets are
little mini-programs that run on a Web page and can react to user input without having to
constantly check back with a Web server (as forms need to do). And, indeed, there’s a lot you
can do with Java if you know how to program and you’re willing to put in the work involved
to learn how to use it (you’ll learn more about Java later in this book, in fact). But even if you
don’t care about programming, you can use pre-built Java applets on your pages to create
animation effects without touching a line of Java code. All you have to do is download the
Javaapplet to your system, include a few lines of HTML on your page, and everything works
just fine (assuming, of course, that you and your readers have a Java-enabled browser).

In this section you'll learn just enough about Java applets to set up animation on your Web
page. Later in the week you’ll learn more about Java.

Gathering the Pieces

One pre-built Java animation applet comes direct from Sun; it’s called Animator. Animator
can do simple animation with and without additional soundtracks, re-use frames, loop an
animation, and control the time between each frame. To create ani

. mation using Javaand the
Animator applet, you’ll need three things:

0 A set of image files (GIF or JPEG) that make up your animation, each one usually
named with a capital T plus a sequential number, like chis: T1 .gif, T2.gif, T3.gif,
and so on. As I've mentioned before, case matters, so make sure you use a capital T.
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(These are the default names the Animator applet uses; you can use different names

if you want to, but you’ll have to configure the applet differently to accept those
names, so using the T names is the easiest way to go.)

[ Sun’s Animator classes. There are four of them: Animator.class,
ImageNotFoundException.class, ParseException.class, and
DescriptionFrame.class. You can download all these classes from the Animator
page at http://www.javasoft. com/applets/applets/Animator/index.html.

[0 An HTML file that contains the Java applet.

The easiest way to create Java animations without knowing much about Java is to putall your
files into the same directory: all the image files, all the class files, and your HTML file.

So, for example, let’s say T have 12 GIF images of a pocket watch, each of which has the second
hand in a different place on the dial. I've named them T1.gif, T2.gif, and so on, all the way
up to T12.gif. Figure 9.10 shows the first few frames of the animation.

Figure 9.10.
The pocket watch

animation.

After downloading the Animator class files, I put them and the image files into a single
directory called watch. Now the last step is to create an HTML file which will contain that

Java animation.

Adding the Applet to Your Web Page

To add Java animation (or any applet) toa Web page, you use the <APPLET> and <PARAM> tags.
The <APPLET> tag contains the applet itself and determines how large the applet’s bound.ing
box will be on the page. So, for example, to include the Animator applet on your page in a
box 100 pixels square, you would use these lines of code:

<APPLET CODE="Animator.class" WIDTH=100 HEIGHT=100>

</APPLET> )

In my watch example, the size of the images is 129%166 pixels, so I'll use those values for the
WIDTH and HEIGHT:

<APPLET CODE="Animator.class* WIDTH=122 HEIGHT=166>

</APPLET>
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In between the opening and closing <APPLET> tags, there are several different <PARAM> tags,
which indicate different parameters for the Animator applet itself to control the animation.
Each <PARAM> tag has two attributes: NAME and VALUE. NAME is used for the parameter name and
VALUE for its value. Using different <PARAM> tags, you can include different parameters to pass
to the applet—and different applets will require different parameters. The Animator applet
has a bunch of parameters to choose from, but I'll mention only a couple here.

STARTIMAGE is the image number to start from, usually 1. If your image filenames start from
some other number, you’ll use that number. ENDIMAGE, accordingly, is the number of the last
image to use in the animation. My watch images are called 11.gif through T12.gif, so the
value of STARTIMAGE would be 1 and the value of ENDIMAGE would be 12. Add these to your
HTML file inside <PARAM> tags, which in turn go inside the <APPLET> tag:

<APPLET CODE="Animator.class" WIDTH=100 HEIGHT=100>

<PARAM NAME="STARTIMAGE" VALUE="1">

<PARAM NAME="ENDIMAGE" VALUE="12">
</APPLET>

The final parameter you’ll usually want to include is PAUSE, which determines how many
milliseconds the applet will wait between the images in the animation. By default, the pause
is set to 3900 milliseconds (almost four seconds), which is a bit too much of a pause. You can

experiment with the pause between frames until you get an animation you like (here I picked
1000 milliseconds, or an even second):

<APPLET CODE="Animator.class* WIDTH=100 HEIGHT=100>
<PARAM NAME="STARTIMAGE" VALUE="1">

<PARAM NAME="ENDIMAGE" VALUE="12">

<PARAM NAME="PAUSE" VALUE="1000">

</APPLET>

Finally, I'll include the REPEAT parameter, which tells the Animator applet to loop the image
repeatedly (clicking on the animation will start and stop it):

<APPLET CODE="Animator.class" WIDTH=100 HEIGHT=100>
<PARAM NAME="STARTIMAGE" VALUE="{">

<PARAM NAME="ENDIMAGE" VALUE="12">

<PARAM NAME="PAUSE" VALUE="1000">

<PARAM NAME="REPEAT" VALUE="TRUE">

</APPLET>

With all thatin place, you can save and load up the HTML file into your favorite Java-enabled

browser. The Animator applet will be loaded, and it in turn loads and plays all the images in
sequence.

Testin.g Java applets in Netscape 2.0 can be difficult because Netscape
sometimes refuses to reload the page after you’ve made changes to it. If
this happens, try selecting Options | Network Preferences. Under the
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cache tag, select the buttons that say “Clear Memory Cache Now” and
“Clear Disk Cache Now.” Then Netscape will reload the new versions

of everything properly.

I've mentioned only a couple of the Animator applet’s parameters here in order to get you
up and running. The Animator applet includes several other parameters to choose from,
including parameters that let you change the location and name of the image files, add a
background to the animation or a soundtrack, and control the order that frames are
displayed. For more information about what you can do with the Animator applet, see the
Animator page at http://www.javasoft.com/applets/applets/Animator/index.html.

Client Pull and Server Push

One of the earliest and most primitive forms of inline animation in Web pages were the
Netscape capabilities for server push and client pull, which were introduced as part of
Netscape 1.1. Client pull causes the browser to load the same page or a different page
automatically after a certain amount of time has passed; server push keeps the connection
between the server and the browser open and continues to feed data down the wire.

The concepts behind server push and client pull are similar: They allow a new page or portion
of a page to be loaded automatically after a certain amount of time, without the reader having
to select a link or move to a different page. In the case of client pull, this can be used for
automatic slide shows or other slow-moving presentations. For server push, multiple images

could load into a single page repeatedly, offering a sort of very basic animation.

Server push has fallen out of favor with the Web community, as it requires special setup
programs on the server and is complex to set up. Newer forms of animation such as the GIF
animation you learned about in this chapter have all but replaced the use of server push on
the Web. T'll talk more about server push later in this book when you know more about

SCrvers.

Client pull, on the other hand, still has uses, not necessarily as an animation technique, but
as a mechanism for pages to automatically reload after a certain amount of time has passed,

 or for a series of pages to automatically load themselves with a pause between them.

Client pull works on the idea that there is a special HTTP command (called an H’I'.FP
header) called Refresh. If a Web server sends the Refresh command to a browser along with
a page’s data, the browser is supposed to wait a certain amount of amount of time and then

reload the page.
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Normally, you would have to modify your server to send this special HTTP command with
each page. But HTML provides (and Netscape supports) a special HTML tag that, when
included inside 2 Web page, provides a way for the page to “fake” many HTTP headers as
if they were sent by the server itself. That special HTML tag is called <META>, a general HTML
2.0 tag for providing information about an HTML page (meta-information). The attribute
of the <META> tag that fakes the HTTP header is called HTTP-EQUIV, and its value for causing
a page to reload is Refresh. To indicate the amount of time the browser should wait, use the
attribute CONTENT. So, to put it all together, if you wanted the browser to reload the current
page in four seconds, you would add this tag inside the <HEAD> section of your HTML page:

<META HTTP-EQUIV="Refresh® CONTENT=4>

Ifthevalue of CONTENT is @, the pageis refreshed as quickly as the browser can retrieve it (which
may not be very fast at all, depending on how fast the connection is—certainly not fast
enough for any kind of quality animation).

Note that once you've included this header inside your HTML page, the browser will
continue to reload that page, repeatedly. To get it to stop, you’ll have to provide a link on
that page to somewhere else that doesn’t have a client pull tag inside it.

Client pulls that repeatedly load the same page are useful for pages that are continually being
updated—for example, for live datasuch as stock quotes or sports scores. Another use of client
pull is to load a different page after a certain amount of time, instead of loading the same page

over and over again, for example, to step automatically through a series of slides or
instructions.

To use the <META HTTP-EQUIV> to load a different page from the current one, add the URL
of the next page to the value of the CONTENT attribute for the current page, like this:

<META HTTP-EQUIV="Refresh"
CONTENT="4;URL=http://mysite. com/page2.html">

Note that the URL you put inside CONTENT has to be a full URL; that s, it cannot be a relative
pathname. It has to start with http://.

Inside the second page, you can include a pointer to the next page in the series, and inside
that page, a pointer to the next page. Using this method, you can have any number of pages
load automatically in a sequence. However, just like with the pages that load repeatedly, it’s
a good idea to provide a link out of the automatic reloading, so that your readers won’t be
forced to sit through your presentation if they don’t want to.
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Notes on Shockwave and Other
Netscape Plug-ins

Of all the new advances made in recent months to support more inline multimedia and
animation on the Web, the one that will likely have the most significant effect over the long
term is that of plug-ins.

Plug-ins are sort of like helper applications, except that instead of existing entirely separately
from the browser, they add new capabilities to the browser itself. A video plug-in, for
example, could allow video files to be played directly inline with the browser. A spreadsheet
plug-in would allow editable spreadsheets to be included as elements inside a Web page. The
plug-ins can allow links back to the browser as well—so, for example, that spreadsheet could
theoretically have links in it that could be activated and followed from inside the
plug-in.

Netscape introduced the concept of plug-ins with the 2.0 version of its browser. Plug-ins are
already available for many forms of sound and video; in fact, the new version of Netscape
includes sound and video plug-ins already installed.

The problem with plug-ins is that if you use plug-in capabilities in your Web pages, all your
readers will need to have a browser that supports plug-ins (currently, only Netscape). They
must also have that plug-in installed and available (readers that don’t have your plug-in will
get empty space or broken icons on your page where the media should be). And many plug-
ins are available only for some platforms. For some forms of media, you may also need to
configure your server to deliver that new media with the right content-type.

Plug-ins are an advanced Web feature. But because this is the multimedia and animation
chapter, I do want to mention onessignificant plug-in for both these topics: Shockwave from

Macromedia.

Shockwave is a plug-in that allows Macromedia Director movies to be played as inline media
on a Web page. Macromedia Director is an extremely popular tool among professional
multimedia developers for creating multimedia presentations, includingsynchronized sound
and video as well as interactivity (in fact, many of the CD-ROMs you can buy today were
developed using Macromedia Director). If you’re used to working with Director, Sh.ockwave
provides an easy way to put Director presentations on the Web. Or, if you’re looking to do
serious multimedia work on the Web or anywhere else, Director is definitely a tool to

check out.
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Summary

In this chapter you learned about two main topics: external media files and inline multimedia
and animation.

External media files are files that cannot be read directly by your Web browser. Instead, if you
link to an external file, your browser starts up a “helper” application to view or play those files.
In this chapter, you learned about how external media works, using sound and video files as
external media, and some hints for designing external media files.

The second half of this chapter focused on inline multimedia in Netscape and Internet
Explorer using new tags and capabilities of those browsers, including tags for inline sound
and video, scrolling marquees, inline GIF animation, and Java applets. Table 9.3 shows a
summary of the tags you learned about today.

Table 9.3. Tags for inline media.

Tag Attribute Use

<IMG> DYNSRC Include an AVT file instead of an image. If
the AVI file cannot be found or played,
the normal image (in SRC) is shown.

CONTROLS Shows a set of controls under the AVI
movie.
LooP The number of times to repeat the AVI

movie. If LOOP is -1 or INFINITE, the
movie loops indefinitely.

START If START=FILEOPEN, the AVI movie begins
playing immediately. If START=MOUSEOVER,
the movie starts playing when the reader
moves the mouse over the movie.

Plays a background sound.

LooP The number of times to repeat the sound.

If LoOP is -1 or INFINITE, the sound loops
indefinitely.

<BGSOUND>

<MARQUEE>. . . </MARQUEE> Create a scrolling text marquee.

BEHAVIOR If BEHAVIOR=SCROLL, the marquee scrolls in
from one side of the screen to the other
side and then off. If BEHAVIOR=SLIDE, the
marquee scrolls in from the right and
stops at the left margin. If
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Attribute

Use

<APPLET>...</APPLET>

DIRECTION

LOOP

SCROLLAMOUNT

SCROLLDELAY

BGCOLOR

HEIGHT

WIDTH

HSPACE

VSPACE

ALIGN

CODE
WIDTH
HEIGHT

BEHAVIOR=ALTERNATE, the marquee
bounces from one side of the screen to
the other.

If BEHAVIOR=SCROLL, the direction the
marquee scrolls in.

The number of times to repeat the
marquee. If LOOP is -1 or INFINITE, the
marquee loops indefinitely.

The number of pixels to move for each
step of the animation; higher numbers
mean the marquee moves faster.

The number of milliseconds between
each step of the animation; higher
numbers are slower.

The background color of the marquee’s
bounding box (can be a color number or
name).

The height of the marquee’s bounding
box.

The width of the marquee’s bounding
box.

The amount of space between the left and
right edges of the marquee and its
surrounding text.

The amount of space between the upper
and lower edges of the marquee and its
surrounding text.

The alignment of the marquee with the
text before or after it. Possible values are
TOP, MIDDLE, of BOTTOM.

Includes a Java applet on the Web page.
The name of the applet’s class.

The width of the applet’s bounding box.

The height of the applet’s bounding box.

continues
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Table 9.3. continued

Tag Attribute Use

<PARAM>. . . </PARAM> Parameters to be passed to the applet.
NAME The name of the parameter.
VALUE The value of the parameter.

<META> Meta-information about the page itself.
HTTP-EQUIV An HTTP header name.
CONTENT Generally, the value of any meta-

information tags. For client pull, the

number of seconds to wait before reload-
ing the page; can also include a URL to
load.

Q&A

Q My browser has a helper application for JPEG images listed in my helper
applications list. But when I downloaded a JPEG file, it complained that it
couldn’t read the document. How can I fix this?

A TJust because an application is listed in the helper application list (or initialization
file) doesn’t mean that you have that application available on your system. Browsers
are generally shipped with a default listing of helper applications that are most
commonly used for the common external file formats available on the Web. You
have to locate and install each of those helper applications before your browser can
use them. The fact that an application is listed isn’t enough.

Q DPve been using AU files for my sound samples, but there’s an awful hiss
during the quiet parts. What can I do?

A Some sound-editing programs can help remove some of the hiss in AU files, but
because of the nature of AU encoding, you'll usually have some amount of noise. If
sound quality is that important to you, consider using AIFF or, if you have the
converters, MPEG audio.

Q Why don’t my MPEG files have sound?

A Maybe they do! The MPEG standard allows for both video and audio tracks, but
few players can handle the audio track at this time. You have two choices if you
must have sound for your MPEG movies: Wait for better players (or bribe a

programmer to write one), or convert your movies to QuickTime and show your
readers how to install and use QuickTime players.
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Q P’m using the Animator applet. Pve got a bunch of Java animation that I want

to put on different files, but if I put them all in the same directory I can’t
name them all T1, T2, and so on, without naming conflicts. What do I do?

The Animator applet contains a lot of parameters I did not include in this chapter.
One of them, IMAGESOURCE, takes a directory name relative to the current directory
for images. So you can store your images in individual subdirectories and avoid
naming problems. Using other Animator parameters you can also change the
names from T1, T2, and so on. See the URL for the animator applet for details.
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After an afternoon of Web exploring, you've just reached a page that has a long
list of movie samples you can download. Neat, you think, scanning over the list.
The problem, however, is that beside the name of each file, there’sa description,
and it looks something like this:

‘Luther's Banana' is a 1.2 megabyte AVI file with a CinePak codec and
an 8-bit 22Khz two-channel audio track. ’

Ifyou understood that, you don’t need this chapter. If, on the otherhand, you're
interested in learning about sound and video and how they relate to the Web,
or if you've decided that you must know what all those strange words and

numbers mean, read on.

In this chapter, I'll talk about digital audio and video: the basics of how they
work, the common file formats in use on the Web and in the industry, and some
ideas for obtaining sound and video and using it in your Web pages. Here are
some of the things you’ll learn in this chapter:
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[0 Digital audio and video: what they are and how they work
[0 The common sound formats: U-law, AIFF, WAVE, and RealAudio
[0 The common video formats: QuickTime, Video for Windows, and MPEG

[0 Video codecs: what they are and which ones are the most popular and useful

[0 Creating and modifying sound and video files for use on the Web

An Introduction to Digital Sound

Want to know something about how sound on the computer works? Want to create your own
audio clips for the Web (be they music, voice, sound effects, or other strange noises)? You've
come to the right place. In the first part of the chapter, you'll learn about what digital audio
isand the sort of formats that are popular on the Web, and you’ll have a quick lesson in how
to get sound into your computer so you can put it on the Web.

Sound Waves

! You might remember from high school physics that the basic definition of sound is that sound
is created by disturbances in the air that produce waves. Those pressure waves are what is

perceived as sound by the human ear. In its simplest form, a sound wave looks something like
what you see in Figure 10.1.

Figure 10.1.
A basic sound
wave.

PR

| - Thereare two important things to note about the basic sound wave. First, ithasanamplitude,
= . which is the distance between the middle line (silence) and the top or bottom of the wave
crests. The greater the amplitude, the louder the sound.

It also has a frequency, which is the speed the wave moves (or, more precisely, the number
e of waves that move past a point during a certain amount of time). Higher frequencies (that

I is, faster waves moving past that point) produce high-pitched sounds, and lower frequencies
il produce low-pitched sounds.
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Real sounds are much more complicated than that, of course, with lots of different complex
wave forms making up a single sound as you hear it. With the combinations of lots of sound
waves and differentways of describing them, there are many other words and concepts I could
define here. But frequency and amplitude are the two most important ones, and are the ones
that will matter most in the next section.

Converting Sound Waves to Digital Samples

An analog sound wave (the one you just saw in Figure 10.1) is a continuous line with an
infinite number of amplitude values along its length. To convert it to a digital signal, your
computer takes measurements of the wave’s amplitude at particular points in time. Each
measurement it takes is called a sample; therefore, convertingan analog sound to digital audio
is called sampling that sound. Figure 10.2 shows how values along the wave are sampled over
time.

Figure 10.2.
Sampling a sound q N /| N

wave.

Time

The more samples you take, the more amplitude values you have and the closer you are to
capturing something close to the original sound wave. But because the original wave has an
infinite number of values, you can never exactly re-create the original. With very high
sampling rates, you can create a representation of the original sound wave so close that the
human ear can’t tell the difference.

The number of samples taken per second is called the sample rate and is usually measured
in kilohertz (KHz). There are several different possible sample rates in use today, but the most
'popular are 11KHz, 22KHz, and 44KHz.

Norte Those numbers are rounded off for simplicity. The actual numbers are
usually 11.025KHz, 22.050KHz, and 44.1KHz. :

In addition to the sample rate, you also have the sample size, sometim.cs called th.e samPle
resolution. There are generally two choices for sample resolutions, 8-bit and 16-bit. Think
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of sample resolution in terms of increments between the top and bottom of the wave form.
The values don’t actually change, but if you have 8-bit increments and 16-bit incremencs
across that distance, the latter are smaller and provide finer detail (see Figure 10.3). Itis much
the same way that 8-bit versus 16- or 24-bit color works. You can get a much broader range
of colors with the higher color resolution, but you always get close to the same color with each,

Figure 10.3.  °®vismis

Sample resolution. //-\\ //\\ '
[ \ / \ '
" N ,
16-bit Samples
N 7 '
/ \ / \
I \ / \
I \ J Y
I \ ] \
i \ / \ /
i \ ] \ / '
E} A / AV /
‘ i \ y \ /.
G ;I N~ ~N 7 '
i
[ Eﬂ f
i NEW The sample rate is the number of sound samples taken per second and
it ’ T is measured in KHz. The sample size is usually either 8-bit or 16-bir; '
i ERM 16-bit provides finer “details” in the sound. '

When a sound sample is taken, the actual value of the amplitude isrounded off to the nearest

increment (in audio jargon, the rounding off is called quantizing). If you’re using a 16-bit

sample, you’re much more likely to get closer to the original value than in an 8-bit sample
because the increments are smaller (see Figure 10.4).

The difference between the actual amplitude value and the rounded-off value is called

quantization error (more audio jargon). Lots of quantization error results in a sort of hissing '
noise in the final sound file.

All this is a complicated way of saying that 16-bit is better than 8-bit. (So why didn’t I just
say that? Well, now you know why it’s better.) The overall quality of a digital audio sound !
is loosely related to both its sample size and sample rate. However, because the human ear

can pick up quantization errors more easily than errors in a low sample rate, it’s always better f

to go with 16-bit over 8-bit. If you use 8-bit, use the highest possible sample rate to adjust
for the errors.
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Flgure 1 0'4' Quantized Sample
Taking a sample. (at 16-bit Increment)

Sound Wave

16-bit Sample
Size

Actual Perfect Sample

Sampling Time

Finally, sounds can also have multiple channels, usually used for creating stereo effects.
Typically, one channel is mono, two channels are stereo, four channels are quad, and so on,
just as in your stereo.

The higher the sample rate and size, and the more channels, the better the quality of the
resulting sound. For example, an 8-bit sound sample at 8KHz is about the quality you get
over the telephone, whereas 16-bitstereo at 44KHz is CD-quality audio. Unfortunately, just
as with image files, greater sound quality in your audio means larger file sizes. A minute of
music at 22KHz with 8-bit sample resolution takes up 1.25MB on your disk, whereas a
minute of CD-quality audio (16-bit, 44KHz) runs you 10MB. Stereo, of course, is twice the

size of mono.

' So what about compression? If these files take up so much room, why not do as the image
folks have done and create compression algorithms that reduce the size of these files? Word
from the experts is that audio is notoriously difficult to compress. (This makes sense. Unlike
images, audio sound waves are incredibly complex, and there aren’t the same sort of repeated
patterns and consistent variations that allow images to be compressed so easily.) Only a few
of the common sound file formats have built-in compression.

Digital Back to Analog

So now you have an analog sound encoded digitally on your computer, anc.i you're going to
play it. When you play a digital audio sound, the computer translates the digital samples back
into an analog sound wave.
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Because a digital sample relies on millions of single digits to represent the sound wave, each
of which is held for the same amount of time as the sound was originally sampled, this can
produce a jaggy sound wave and a funny-sounding sample (see Figure 10.5).

Figure 10.5.

A jaggy analog
signal.

Analog filters are used to smooth out the jags in the wave (see Figure 10.6), which is then sent
to your computer speakers.

Figure 10.6.

The jaggy wave
smoothed out.

Common Sound Formats

Now that you know how digital sound works, let’s go over how digital sound is stored.
Unfortunately, even now there isn’t a standard for audio on the Web that is similar to the
way GIF and JPEG are standard now for images. [t’sstill a hodgepodge of formats, all of them

used at different times. This section will at least give you an idea of what’s out there and what
it means.

u-law (Mu-law), AU

The most common and readily available sound format that works cross-platform is -law,
pronounced myew-law (or sometimes you-law, because the Greek W character looks like a #).
Used by both Sun and NeXT for their standard audio format, p1-law format was designed for
the telephone industry in the United States. Its European equivalent is called A-law and is,
for the most part, the same format. H-law also has several variations that all come under the
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same name, but all should be readable and playable by a player that claims to support p-law.
p-law files are sometimes called AU files because of their . au filename extension.

Samples in p-law format are mono, 8-bit, and 8KHz. But the encoding of the sample is
different from most other formats, which allows pi-law to have a wider dynamic range
(variation between soft and loud parts of a sound) than most sounds encoded with such a
small sample size and rate. On the other hand, p-law samples tend to have more hiss than
other sound formats.

NoTE Some sound applications enable you to record p-law samples at a
i g higher sample rate than 8KHz. However, this might make them
e

unplayable across platforms. If you're going to choose p-law, stick with
the standard 8-bit, 8KHz sample.

The only advantage of pi-law sound samples is their wide cross-platform support. Many sites
providing sound samples in a more high-fidelity format such as ATFF or MPEG will provide
a p-law sample as well to reach a wider audience.

AIFF/AIFC

AIFF stands for Audio Interchange File Format. AIFF was developed by Apple and is
primarily a Macintosh format, but SGI has adopted it as well. In terms of flexibility, AIFF
is an excellent format, which allows for 8- or 16-bit samples at many sample rates, in mono
or stereo. AIFF files have an .aiff or .aif filename extension.

AIFC is AIFF with compression built in. The basic compression algorithm is MACE
(Macintosh Audio Compression/Expansion), with two variations, MACE3 (3-to-1 com-
pression) and MACEG (6-to-1 compression). Both are lossy compression schemes, so AIFC
compressed files will lose some of the sound quality of the original. Most ATFF players also
play AIFC, so using one over the other is only a question of file size or sound quality.

Macintosh SND Files

The SND format, sometimes called just plain Macintosh System Sounds, is the format used
only on the Macintosh for many simple sounds such as the beeps and quacks that come with
the system. SND files are actually files with SND resources (the Macintosh has a resource and
data fork for many files) that can contain digital samples or a series of commands playable
by the Macintosh Sound Manager. SND files are not widely used on the Web because they
are limited to the Macintosh, but SND files are widely available and easily converted to other

sound formats.
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WAVE or RIFF WAVE format, sometimes called WAV from the .wav extension, was
developed by Microsoft and IBM, and its inclusion in Windows 3.1 has made it the audio
standard on the PC platform. WAVE and AIFF have much in common, mostly in their
flexibility. WAVE files can also accommodate samples in any rate, size, and number of
channels. In addition, WAVE files can include several different compression schemes.

MPEG Audio

MPEG stands for Moving Picture Experts Group, which is a standards committee interested
primarily in compression for digital video. But, because video usually includes an audio track,
the group considers issues in audio compression as well. The MPEG audio compression
algorithm is far too complex to explain here (in other words,  don’t understand it). However,
you can get all the technical information you want from the MPEG FAQ), available at most
sites that carry Usenet FAQs (one is listed at the end of this chapter).

MPEG audio has become popular on the Web mostly because of the Internet Underground
Music Archive, which uses it for its sound samples (visit IUMA at http://www.iuma.com/
1uma/). Using MPEG, you can get excellent sound quality without needing enormous
amounts of disk space. The files are still rather large, but the quality is excellent. On the other
hand, your readers (listeners) will also need an MPEG audio player for their platform and
might need to configure their browser in order to properly use the samples.

RealAudio

RealAudio format, playable using the RealAudio player or plug-in and the RealAudio server,
currently comes in two flavors: 14.4 format, playable over 14.4KB modems, provides
“monophonic AM quality sound.” The 28.8 format, playable over 28.8KB modems or faster
connections, provides “monophonic near-FM quality sound.”

Both 14.4 and 28.8 formats are highly compressed using a lossy compression algorithm of
their own design. RealAudio files tend to be much smaller than their equivalent AIFF or
WAVE equivalents, but the sound quality is not as good.

Getting Sound Files

Where can you get sound files to use on the Web? You can get them from a variety of sources:

O S?me platforms with CD-ROM drives may allow you to record digital sounds
directly off a standard audio CD; you’ll need a CD-ROM drive that supports this,

of course. Keep in mind if you go this route that most published audio material is
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WARNING

copyrighted, and its owners may not appreciate your making their songs or sounds
available for free on the Internet.

[J Many Internet archives have collections of small, digitized samples in the appropri-
ate format for the platform they emphasize (for example, SND format files for
Macintosh archives, WAV format for Windows, AU for Sun’s UNIX, and so on).

Keep in mind that, like images, sounds you find on the Net may be
owned by someone who won'’t like your using them. Use caution when
using “found” sounds.

0 Commercial “clip sound” products are available, again, in appropriate formats for
your platform. These sounds have the advantage of usually being public domain or
royalty-free, meaning that you can use them anywhere without needing to get
permission or pay a fee.

, Sampling Sound

New
TERM

The most interesting sounds for your Web presentation, of course, are those you make
yourself. As I mentioned earlier, the process of recording sounds to digital files is called
sampling. In this section, you’ll learn about the sort of equipment you can get and the
software available to sample and save sounds.

Sampling is the process of encoding analog sound into a digital format.

Note that to get truly high-quality production digital audio for the Web or for any other use,
youll need to spend a lot of money on truly high-quality production equipment, and the
choices are very broad. Also note that as time goes on, better technology becomes more
widespread and cheaper, so the best I can hope to provide here is a general ru.ndown of the
technology. Shop your local computer store or magazines for more information.

Sampling on PCs

To sample sound on a PC, you'll need a sound card. Most sound cards can give you audio
capabilities from 8-bit mono at 11 or 22KHz all the way up to 16-bit 44KHZ stereo. Go for
the 16-bit cards. Not only will you get better quality for the sounc!s you input, but more
games and multimedia titles for the PC are taking advantage of 16-bit sound, and the better
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quality is much more impressive. Once you have a sound card, you can connect your tape
deck or microphone to the line-in jacks on the card or just plug in a standard microphone.
Then, it’s a question of software.

Windows comes with a simple sound recorder called Sound Recorder (an apt choice for a
name), which can record simple sounds in 8-bit mono at 11KHz. For very simple sound
recordings such as voices and small sound effects, this might be all you need (see Figure 10.7).

v Figure 10.7.
‘ The Windows
; Sound Recorder.

BT R [ (S [BZ

Your sound card also should be packaged with sound tools that will enable you to record and
4 edit sounds. The standard Sound Blaster card comes with several applications for capturing
and editing sound, including the WaveEditor program (see Figure 10.8), which allows sound
recording and editing across a broad range of rates and sizes.

Figure 10.8. ] - - Creative WaveStudio - [CAAPPSWINDOWS.31\KIRKHERE WAV]
, =| File Edit View Special Window Info
Sound Blaster’s

WaveEditor.

[Sound e C-APPS\WINDOWS TAKIRKHERE W 1.32 sec. - [Moncx B bds . [11025 Hz - [14 K bytes .«

For serious sound editing and processing, you might want to check out Cool Edit. Cool Edit
is a shareware sound editor with an enormous number of features. It supports full recording
on most sound cards; it can read, convert, and save to a wide range of sound formats; and it
even has built-in controls for your CD player. For $50 ($100 to receive all upgrades) with
one free upgrade, it’s a great deal if you’re doing Windows sound editing. You can find out
more about Cool Edit at http: //www. netzone.com/syntrillium/.

If you're planning to work extensively with both sound and video, you might want to look
into Adobe Premiere. Long the choice of multimedia develo pers for the Macintosh, Premiere
providesa great deal of power over both audio and video captureand integration, and it works
with most sound boards. It is more expensive, but it’s one of the best tools out there.
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Sampling on Macintoshes

Macintoshes have had sound capabilities built in for many years now, and most Macs are
shipped with either a built-in microphone or a separate plug-in microphone. You can record
directly into the microphone (for mono 22KHz, 8-bit sounds) or pluga standard stereo audio
jack into the back of the computer. Most newer Macs are capable of recording 16-bit stereo
at up to 48KHz (44KHz is CD quality, 48KHz is DAT [Digital Audio Tape] quality); check

with the specifications for your model to see what it’s capable of.

For basic 8-bit mon(;, 22KHz sounds that are under 10 seconds, you can record using the
Sound control panel, which is part of the standard Mac system software. Just select Add and
click the Record button (see Figure 10.9).

Figure 10.9.
Recording from the g, @ @ I:L.,,l <
Sound control '

panel.

:02
Q seconds R

For more control over your sounds, you'll need different software. Lots of tools exist for
recording sound on the Mac, from the excellent freeware SoundMachine (for recording and
sound conversion) and the shareware SoundHack (for editing), to commercial tools that do
both, such as MacroMedia’s SoundEdit 16. As I mentioned in the Windows section, Adobe
Premiere is also an excellent tool, particularly if you intend to do work with video as well (see
Figure 10.10).
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Sampling on UNIX Workstations

Most newer UNIX workstations come with built-in microphones that provide 16-bit
~ sampling rates for audio. Check with your manufacturer for specifics.
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Converting Sound Files

Once you have a sound file, it may not be in the right format—that is, the format you want
itto be in. The programs mentioned in this section can read and convert many popular sound
formats.

For UNIX and PC-compatible systems, a program called SOX by Lance Norskog can convert
between many sound formats (including AU, WAV, AIFF, and Macintosh SND) and
perform some rudimentary processing including filtering, changing the sample rate, and
reversing the sample.

On DOS, WAVany by Bill Neisius converts most common sound formats (including AU
and Macintosh SND) to WAV format.

Waveform Hold and Modify (WHAM), for Windows, is an excellent sound player, editor,

and converter that also works really well as a helper application for your browser.

For the Macintosh, the freeware SoundApp by Norman Franke reads and plays most sound
formats, and converts to WAV, Macintosh SND, AIFF, and NeXT sound formats (but
mysteriously, not Sun AU). The freeware program Ulaw (yes, it’s spelled with a U) will
convert Macintosh sounds (SND) to AU format.

FTP sources for each of these programs are listed in Appendix A, “Sources for Further
Information.”

To convert any sound formats to RealAudio format, you’ll need the RealAudio Encoder. It’s
available free with the RealAudio Server package, or you can download a copy from Real
Audio’s site at http:/ /www.realaudio.com/.

- Audio for the Web

Now that I've presented all the options you have for recording and working with audio, I
should give some cautions for providing audio files on the Web.

Just as with images, you won’t be able to provide as much as you would like on your Web

pages because of limitations in your readers’ systems and in the speed of their connections.
Here are some hints for using audio on the Web:

[J Few systems on the Web have 16-bit sound capabilities, and listening to 16-bit
sounds on an 8-bit system can result in some strange effects. To provide the best
quality of sound for the widest audience, distribute only 8-bit sounds on your Web
page. Or, provide different sound files in both 8- and 16-bits.

L) To provide the best quality of 8-bit sounds, record in the highest sampling rate and

size you can, and then use a sound editor to process the sound down to 8-bit. A lot
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of sound converter programs and editors enable you to downsample the sound in
this way. Check out, in particular, a package called SOX for UNIX and DOS
systems that includes several filters for improving the quality of 8-bit sound.

1 Try to keep your file sizes small by downsampling to 8-bit, using a lower sampling
rate, and providing mono sounds instead of stereo.

[] As I noted in the last chapter, always indicate on the page where you describe your
sounds what format those sounds are in, whether it is WAVE, AIFF, or other
format. Keep in mind that because there is no generic audio standard on the Web,
your readers will be annoyed at you if they spend a lot of time downloading a
sound and they don’t have the software to play it. Providing the file size in the
description is also a common politeness for your readers so they know how long
they will have to wait for your sound.

[ Ifyou are very concerned about sound quality and you must provide large audio
files on your Web page, consider including a smaller sound clip in pi-law format as
a preview or for people who don’t have the capabilities to listen to the higher-
quality sample.

[0 Creating sounds for RealAudio format? Most of these same hints apply. However,
you’ll also want to check out the hints and suggestions RealAudio gives for getting
the best sound quality out of RealAudio files at http://www.realaudio.com/help/
content/audiohints.html.

An Introduction to Digital Video

Digital video is tremendously exciting to many in the computer industry at the moment,
from hardware manufacturers to software developers (particularly of games and multimedia
titles) to people who just like to play with cutting-edge technology. On the Web, digital video
usually takes the form of small movie clips, usually in media archives.

I can’t provide a complete overview of digital video technology in this book, partly because
much of it is quite complicated, and mostly because the digital video industry is changing
nearly as fast as the Web is. But for producing small, short videos for the purposes of
publishing on the Web, I can provide some of the basics and hints for creating and using

digital video.

Analog and Digital Video

Analog video, like analog audio, is a continuous stream of sound and images. In order to get
an analog video source into your computer, you'll need a video capture board that samples
the analog video at regular intervals to createa digital movie, just as theaudio sampling board
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does for audio. At each interval, the capture board encodes an individual image at a given
resolution called a frame. When the video is played back, the frames are played in sequence
and give the appearance of motion. The number of frames per second——t}'lc specd.at V&{h.lch
the frames go by—is called the frame rate and is analogous to tlfc.samplmg rate in digital
audio. The better the frame rate, the closer you can get to the original analog source.

In addition to the frame rate, frame size (the actual size in pixels of the frame on your screen)
is also important (see Figure 10.11).

Figure 10.11.
Frame rates and
sizes.

Time
(Frame Rate)

NEW A frame is an individual image in a video file. The Jframe rate is how
Tm many frames go by per second, and the JSrame size is the actual pixel

dimension of each frame,

The frame rate of standard full-screen video,
persecond. This frame rate is sometimes cal]
motion video—the sort of standard that is

such as what you get on your VCR, is 30 frames
ed full-motion video. Achieving full-screen, full.-
easy with a $700 camcorder—is the Holy Grail
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for programmers and authors working with digital video. Most of the time, they must settle
for significantly less in frame rates and frame sizes to get smooth playback.

Why? On an analog video source, 30 frames per second is no big deal. The frames go by, and
they’re displayed. With digital video, each frame must be read from disk, decompressed if
necessary, and then spat onto the screen as fast as possible. Therefore, a lot of processing
power, a fast hard drive, and an even faster graphics system in your computer are required
in order for it to work correctly, even more so for larger frame sizes and faster frame rates.

So what happens if the movie is playing faster than your computer can keep up? Usually your
computer will drop frames—that is, throw them away without displaying them. And when
framesare being dropped, the frame rate goes down, creating jerkier motions or outright halts
in the action. This is not a good situation for your video clip.

What you’ll discover when you start playing with it is that producing digital video is often
a series of compromises in order to fit into the constraints of the platform you are working
with. You'll learn more about these compromises later in this section.

Compression and Decompression (Codecs)

Image and audio formats, as I've noted previously, take up an enormous amount of space.
Now combine the two—hundreds, if not thousands, of images, plus an audio soundtrack—
and you can begin to imagine how much disk space a digital video file can take up. The bigger
the file, the harder it is for the computer system to process it with any amount of speed, and
the more likely it is that playback quality will suffer. For these reasons, compression and
decompression technology is especially important to digital video files, and lots of work has
been done in this area.

In digital video, the algorithm for compression and decompression is usually referred to as
a single thing called a codec (short for COmpression/DECompression, pronounced coh-
deck). Unlike with image compression, video codecs are not tightly coupled with video file
formats. A typical format can use many different kinds of codecs and can usually choose the
right one on the fly when the video is played back.

NE'W A video codec is the algorithm used for compressing and decompressing
Tmm that video file.

You'll learn more about codecs, how they work, and the popular kinds of codecs in use, later
. . . . - . »
in this chapter in the section “Movie Compression.
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.Movie Formats

Digital video in a file ready to be played back on a computer is often referred to as 2 movie.,
A movie contains digital video data (just as a sound file contains digital audio data), but that
data can be a live-action film or an animation; movie is simply a generic term to refer to the

file itself.

Right now the Big Three movie formats on the Web and in the computer industry at large
are QuickTime, Video for Windows (Vf W), and MPEG.

QuickTime

Although QuickTime was developed by Apple for the Macintosh, QuickTime files are the
closest thing the Web has to a standard cross-platform movie format (with MPEG a close
second). The Apple system software includes QuickTime and a simple player (called
MoviePlayer or SimplePlayer). For PCs, QuickTime files can be played through the
QuickTime for Windows (QTf W) package, and the freely available Xanim program will

play them under the X Window System and UNIX. QuickTime movies have the extension
.qt or .mov.

QuickTime supports many different codecs, particularly CinePak and Indeo, both of which

can be used cross-platform. See the “Codec Formats” section later in this chapter for more
information on these formats.

Norte If you produce your QuickTime videos on the Macintosh, you must

o make sure tha they are flattened before they can be viewable on other
platforms. See the section “Getting and Converting Video” later in this

chapter for more information on programs that will flatten QuickTime
files for you.

Video for Windows

Video for Windows (VFW) was developed by Microsoft and is the PC standard for desktop
les from the .avi extension (AVI stands for
mely popular on PCs, and hordes of existing
outside of the PC world, few players exist for

uitable than QuickTime for video on the Web.

video. VEW files are sometimes called AVI fi
Audio/Video Interleave). VEW files are extre
files are available in AVI format. However,

playing AVI files directly, making VF W less s

IPR2022-00518 Page 00114

JEESESESIE

’



Sound and Video Files 281 |

The MPEG Video Format

MPEG is both a file format and a codec for digital video. There are actually three forms of
MPEG: MPEG video, for picture only; MPEG audio, which is discussed in the previous
section; and MPEG systems, which includes both audio and video tracks. ‘

MPEG files provide excellent picture quality but can be very slow to decompress. For this
reason, many MPEG decoding systemsare hardware-assisted, meaning that you need a board
to play MPEG files reliably without dropping a lot of frames. Although software decoders
definitely exist (and there are some very good ones out there), they tend to require a lot of
processor power on your system and also usually support MPEG video only (they have no
soundtrack).

A third drawback of MPEG video as a standard for the Web is that MPEG movies are very
expensive to encode. You need a hardware encoder to do so, and the price ranges for encoders
are in the thousands of dollars. As MPEG becomes more popular, those prices are likely to
drop. But for now, unless you already have access to the encoding equipment or you're really
serious about your digital video, a software-based format is probably the better way to go.

An alternative to buying encoding hardware is to contract a video

Nore
o production service bureau to do it for you. Some service bureaus may

have the MPEG encoding equipment and can encode your video into
MPEG for you, usually charging you a set rate per minute. Like the
costs of MPEG hardware, costs for these service bureaus are also
dropping and may provide you a reasonable option if you must have

MPEG.

Movie Compression

As with images and audio, compression is very important for being able to store digital video

data, perhaps even more so because movie files have so much data associated with them.
N . - - . e 3

Fortunately, lots of compression technologies exist for digital video, soyou havelots to choose

from.

AsI mentioned early on in this section, video compression methods are called codecs, which
include both compression and decompression as a pair. Compression generally occurs when
amovie is saved or produced; decompression occurs on the fly when the movie is played back.
The codec is not part of the movie file itself; the movie file can use one of several co.dccs, and
you can usually choose which one you want to use for your movie when you create it. (When
the movie is played, the right codec to decompress it is chosen automatically.)
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In this section, I'll talk about methods of video compression and, in the next section, about
specific codecs you have available for use in your own files.

Asymmetric and Symmetric Codecs

Codecs are often referred to as being symmetric or asymmetric (see Figure 10.12). These
terms refer to balance of the speed of compression and speed of decompression. A symmetric
codec takes the same amount of time to compress a movie as it does to decompress it, which
is good for production time but not as good for playback. Asymmetric codecs usually take
avery long time to compress, but make up for it by being fast to decompress (and remember,
the faster it takes to decompress a movie, the better frame rate you can get, and so asymmetric

codecs tend to be more desirable). Most codecs are at least a little asymmetric on the
compression side; some are very much so.

N Symmetric codecs take as long to compress a digital video file as they do
TER to compress it. With asymmetric codecs either the compression or the
M decompression takes longer than the other. '

Figure 1 0.'I 2, Symmetric Codes

Symmetric versus
asymmetric codecs. Raw Movie ——— | MovieFie Playback
L Compression Time | I Decompression Time
Asymmetric Codes
Raw Movie Movie File  |— Playback
L Compression Time | becompression Time

Frame Differencing

But how do codecs work for video? They can either work in much the same way image
compressing works, with individual frames being compressed and then decompressed at
playback, or they can support what is called frame differencing. Frame differencing is simply
a method of movie compression that many codecs use; it is not a codec itself.
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Much of the processing time required by digital video during playback is taken up in
decompressing and drawing individual frames and then spitting them to the screen at the best
frame rate possible. If the CPU gets behind in rendering frames, frames can get dropped,
resulting in jerky motion. Frame differencing, therefore, is a way of speeding up the time it
takes to decompress and draw a frame. Differenced frames do not have all the information
that a standard frame has; instead, they have only the information that is different from that
in the frame before it in the movie. Because the differences are usually a lot smaller than the
full frame, that means your computer doesn’t have to take as long to process it, which can
help to minimize dropped frames. Of course, because a differenced frame is also a lot smaller
in terms of information, the resulting file size of the movie is a lot smaller as well. Figure 10.13
shows a simple example of frame differencing.

NEW Frame differencing involves storing only the portions of frames that have
T’mm changed since the previous frame, rather than storing the entire frame.
Figure 10.13. e

Frame
differencing.

Frame Three
(Contains differences
between 2 and 3)

Frame Two
{Contains differences
between 1 and 2)

Frame One
Final Frame One

Frame differencing works best in what are called talking head movies: movies with a lot of
static backgrounds, with onlya small portion of the frame changing from frame to f:rame. For
movies with a lot of change between frames, frame differencing might not work quite as well.
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Key Frames

Frame differencing relies on the existence of what are called key frames in the movie file. Key
frames are complete frames upon which the differences in differenced frames are based. Each
time a differenced frame comes along, the differences are calculated from the frame before
it, which is calculated from the frame before it, and so on, back to the key frame. Figure 10.14
shows how the differenced frames are created.

Figure 10.14.
Key frames and Difsrences betwoen
. . frame 3 and frame 4
differencing.
Diff between
frame 2 and frame 3
5
Dif between
frame 1 and frame 2
4
3
2
/ 1
Key Frames : .
NEW Key frames are the frames that differenced frames are different from.
i .
TTERM Key frames are always complete frames and are inserted at appropriate
intervals in the file.

Of course, the further away from the key frame you get,
different, the more information your computer has to keep tr

more likely it is that you’ll start taking up too much processing time and dropping frames.
So, having key frames at regular intervals is crucial to making sure that you get the best level
of compression and that your movie plays smoothly and consistently. On the other hand,
because key frames contain a lot more information than differenced frames, you don’t want
too many of them; key frames take longer to process in the first place. Usually, you can set

the number of key frames in a movie in your movie-editing software. The general rule is to

allow one key frame per second of video (or one every 15 frames for 15fps movies).

the more information will be
ack of with every frame, and the

i
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Hardware Assistance

As I'stated earlier, because of the enormous amount of information that needs to be processed
when a movie is captured, compressed, and played back, only very fast and powerful
computers can handle good-quality video with a decent frame rate and size. Although
software codecs exist and are popular for video with small frame rates and sizes, when you
move toward the higher end of the technology, you'll usually want to invest in a hardware-
assisted codec.

Hardware assistance usually takes the form of a video board you can plug into your computer

that has special chips on it for processing digital video—usually files with the MPEG or JPEG

codecs, as you'll learn about later in this chapter. In the future, video processing chips could

very well be standard in many computers. But, for now, hardware assistance is rare in
" computers on the Web, and you should not rely upon it for the video you produce.

Codec Formats

There are several excellent codecs available for digital video today, both for software-only and
for hardware-assisted recording and playback. The two biggest, CinePak and Indeo, are both
cross-platform (Mac, Windows, and UNIX), but motion JPEG is quite popular as well,
particularly with capture cards.

CinePak

CinePak, formerly called Compact Video, is the most popular codec for QuickTime files and
is available in VFW as well. CinePak is a form of lossy compression, so if you use CinePak,
you should make sure your original, uncompressed source is of the best quality possible.

CinePak supports frame differencing and is highly asymmetric, taking an enormous amount
of time to compress. (I once saw a 15-second movie take an hour to compress.) On the other
hand, when the compression is done, the playback is quite smooth and the file sizes are
excellent.

Indeo

Second to CinePak, but catching up fast, is Indeo Video. Indeo was developed by Intel as part
of the Intel Smart Video Recorder, an excellent video capture card. Indeo can be lossy or
lossless, supports frame differencing, and is much less asymmetric th'an CinePak. However,
it requires more processor time on decompression, making it more likely to drop frames on
lower-end computers.
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Indeo was initially available only for VEW files, but QuickTime 2.0 now supports it as well,
making itaclose second for the most popular codec for digital video, and it’s catching up fast.

JPEG

JPEG Compression? Isn’t that the image standard? Yes, it is, and it’s exactly the same form
of compression when it is used in digital video (where it’s sometimes called motion JPEG).
Remember, movies are a set of frames, and each one is an image—usually a photographic-
quality image. Each of those images can be compressed quite well using JPEG compression.

There are two drawbacks to JPEG compression as a codec: lack of frame differencing, and
slow decompression. Because JPEG is a compression method for still images, it treats each
frame as if it were a still image and does no differencing between frames. For playback, this
means that each frame must be individually decompressed and displayed, making it more
likely that frames will be dropped and performance will degrade. With hardware assistance,
however, JPEG decompression speeds can easily surpass those of software-only codecs with
frame differencing, and with hardware assistance JPEG provides probably the best quality
and the most widely available video format. But, as with all hardware-assisted codecs, few

computers on the Web have JPEG capabilities, so producing JPEG files for the Web is
probably not a good idea.

On the otherhand, JPEG might be appropriate for video capture. Many video boards support
JPEG compression for video capture. If you're planning on using CinePak as your final

codec, capturing to JPEG first is an excellent first pass (if you have the disk space to store the
movie before you finish compressing it).

The MPEG Codec

I'll mention MPEG here as well because MPEG is both a format and a codec. As I mentioned
in the section on formats, MPEG provides excellent high-quality compression for digital
video, but usually requires hardware assistance in order to decompress well. Also, MPEG
encoders tend to be quite expensive, so creating MPEG movies is no small task. For Web
purposes, you should probably go with a software codec such as CinePak or Indeo.

MPEG compression is extremely complicated and far beyond the scope
of this book; if you have interest in MPEG and how it works, I highly

recommend you look at the MPEG FAQ (referenced at the end of this
chapter).
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Digitizing Video
Getting fancy enough that you want to produce your own video for the Web? The process
of actually capturing video into your computer, like audio capture, is pretty easy with the

right equipment. You install a capture board, hook up your VCR or camera, start your
software for doing captures, and off you go.

The specifics, of course, vary from platform to platform, and in recent months there has been
an explosion of products available. In this section I'll provide a general overview of the
technology; for more information on specific products, you may want to consult with your
local computer store or look into reports in computer magazines.

Analog Video Signals and Formats

You won’t need to know much about analog video itself unless you intend to get heavily
involved in aspects of video production. But you should be aware of two analog video
standards: the video signal and the broadcast format.

How you hook up your video equipment to your computer is determined by the video signal
your equipment uses. There are two kinds of video signals: composite and S-video.
Composite is the standard signal you get out of your TV, VCR, or camcorder, and, for basic
video, it’s probably the signal you’re going to end up using. S-video, which uses a different
cable, is a higher-end standard that separates color and brightness, providing a better-quality
picture. If you can use S-video, your final movies will be of much better quality. But you'll
have to buy special S-video equipment to do it.

After you have everything hooked up, you'll have to know what broadcast format you're
sending to your computer. There are three standard formats in use: NTSC (National
Television Standards Committee), which is used in most of North America and Japan; PAL
(Phase alteration line), which is used in western Europe, the UK, and the Middle East; and
SECAM (Systémé Electronic Pour Coleur Avec Mémoire), which is used in France and
Russia.

Most video capture cards support NTSC and PAL, so most of the time you won’t have to
worry about the format you have in your camera or your VCR. If you're not sure what format
you have, and you are in the United States, it’s likely you have NTSC. Outside the United
States, make sure you know what you have and if your video card can handle it.

Video on the PC

The market for low-cost desktop video capture cards on the PC has exploded I‘CCCr.ltly. If
you’re interested in doing video on the PC, I strongly recommend that you check with the
trade magazines to see what is currently out there and what is recommended.
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On a very basic level of video production, an awesome tool for doing very simple video on
the PC (and on the Mac) is the QuickCam from Connectix. This little $100 camera sits on
your deskrop, and can capture both audio and video or take video still pictures. It operates
only in grayscale, and the frame rate is rather low for all but tiny pictures. For simple .
applications such as small files for the Web or video-conferencing, however, it’s a great deal,

In terms of video software, VidCap and VidEdit come with the Video for Windows package.
VidCap is used to capture video to VW format (appropriately) and provide several options
of codecs, and it can capture video stills as well. VidEdit (shown in Figure 10.15) is used to
edit existing video clips. For example, you can change the frame rate, frame size, codec, or
audio qualities, as well as cut, copy, and paste portions of the movie itself.

Figure 10.15.
VidEdis.
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Also available is SmartVid from Intel, part of the Indeo Video system and the Intel Smart '
Video Recorder (see Figure 10.16). You can get a copy of SmartVid Beta (http://
www.intel.com./pc-supp/multimed/indeo/smartvid.htm) and use it for capturing, convert-

ing, and editing video files. SmartVid also has the edge over VidCap for being able to capture
to both VAW and QuickTime files using the Indeo codec. !

Finally, the.re is Adobe Premiere, Whose capture options for version 3.0 are shown in Figure !
10. l? (version 4 is out). It is wildly popular on the Macintosh among video professionals,
and if you plan on doing much video work, you should look into this application. It can t

capture and extensively edit both audio and video, combine the two from separate SOuICes,
add titles, and save files with varying key frames and codecs. ?
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Figure 10.16.
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Figure 10.17.
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Video on the Mac

Many newer Macintoshes contain a built-in video card to which you can connecta composite
video camera or VCR. In addition, you can spend between a couple hundred to several
thousand dollars on video capture systems for the Macintosh as well.

The Connectix QuickCam, which I mentioned in the previous section, is also available for
the Macintosh, and is of great use for very simple black-and-white video.

For software capturing and simple editing, FusionRecorder comes with many Macintoshes
and can capture, edit, and save simple audio and video files. For more serious editing work,
Adobe Premiere is (appropriately) the premier editing program for the Mac, and the one used
by most professionals. Also available are Avid’s VideoShop, which is cheaper and claims to
be easier to use, and Radius’s VideoFusion (which is also bundled with the Video Vision

system).
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Video on UNIX

Depending on your workstation, you may have video built into your box, or you may need
to buy a third-party card. High-end SGI and Sun systems now come with video input jacks,
video capture software, and sometimes even with small color video cameras. Again, check
with your manufacturer for details. ;

Getting and Converting Video

Justaswith images and sound, you can getvideo clips by making them yourself, downloading
them from the Net, or purchasing royalty-free clips that you can read on your platform.
Sometimes you may need to convert a video file from one format to another, or from one
codec to another. For these sorts of operations, often the software you used to capture the
original video is the best to use, but if you don’t have that software, or if you got a video file
from another source, you'll need simpler tools.

P To convert video files between formats on Windows systems, a commercial program called
XingCD enables you to convert AVI files to MPEG. AVI to QuickTime converters are also :
available; one is a program called SmartCap from Intel, which can convert between AVI and

QuickTime files that use the Indeo compression method. To use AVT files, you’ll need the '
Video for Windows package, available from Microsoft. To use QuickTime movies, you'll
need the QuickTime for Windows package, available from Apple. You’ll need both to

convert from one format to the other.

To convert video files between formats on the Macintosh, you can use the freeware program
Sparkle. Sparkle can read and play both MPEG and QuickTime files, and convert between !

them. In addition, the program AVI->Quick can convert AVI (Video for Windows) files to
QuickTime format. :

. - . .

If you're using QuickTime for your movie files and. you want that movie to be read on a
platform other than the Macintosh, you will need to “flatten” that movie. On the Macintosh,
files contain resource and data forks for different bits of the file. Flattening a QuickTime file '

involves moving all the data in the QuickTime file into the data fork so that other platforms
can read it.

A small freeware program called FastPlayer will flatten QuickTime movies on the Mac; on

Windows, try a program called Qflat. FTP locations and other information for these
programs are in Appendix A.
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Video for the Web

Using a basic desktop computer and simple video equipment you might have lying about,
you're never going to get really high-quality video at a large frame rate and size. Even
professional desktop video researchers are having trouble achieving that goal, and they’re
spending several thousands of dollars to get there.

What you can get with everyday household items, however, is a short video sample (less than
a minute) in a small window with a high enough frame rate to avoid serious jerkiness. But,
even then, the file sizes you’ll end up with are pretty large. As 've emphasized time and time
again, this is nota good thing over the Web where larger file sizes take longer to transmit over
a network connection.

So plan to make some compromises now. The physical size of desktop video files depends on
several factors:

[J Frame size: The smaller the area of the video, the less space you take up on the
disk. Shoot for 240x180, 160x120, or even smaller.

[J Frame rate: The fewer frames per second, the less disk space the file takes; but the
lower the frame rate, the jerkier the action. Frame rate tends to be one of the more
important factors for good video, so when you have a choice, try to save space in
areas other than the frame rate. 15fps is considered an excellent rate for digital
video, but you can get down to 10fps before things start looking really bad.

[0 Color depth: Just as with images, the fewer colors in the movie, the smaller the file
size.

[J Audio soundtrack: All the hints that I mentioned in the previous section apply
here. Or, avoid having a soundtrack altogether if you can.

[0 Compression algorithm: Some codecs are better than others for different kinds of
video. Codecs that use frame differencing, for example, are better for movies in
which the background doesn’t change overly much. Most software programs let
you play with different codecs and different key frames, so try several experiments
to see what kind of file sizes you can get.

Of course, file size isn’t the only consideration. Picture quality and speed of playback are bc?th
crucial factors that can affect some or all of these compromises. You might be willing to give
up picture quality for smooth playback, or give up color for having audio as well as video.

In terms of actually producing the video, there are several hints for improving picture and
sound quality and keeping the file sizes small so they can be more easily transferred over the

Web:

[J Record direct from a camera to the capture card instead of recording from tape. If
you must use tape, use the best quality tape you can find.
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. [ Ifyou can get S-video equipment, use it.

[0 Record the audio track separately, using the hints in the audio section of this
chapter, and then add it later using a video processing program.

[0 As with audio, capture the video at the highest possible quality, and then use
software to shrink the frame size, frame rate, number of colors, and so on. The
result will be better than if you sampled at the lower rate. Note that you might
need a very large hard drive to store the file while you’re processing it; multiple-
gigabyte drives are not uncommon in the video-processing world.

J Do your compression last. Capture with JPEG compression if you can, at the
highest quality possible. You can then compress the raw file later. Again, you’ll
need lots and lots of disk space for this.

For More Information

Alison Zhang’s Multimedia File Formats on the Internet is an excellent resource for file
formats and tools for playing both audio and video. Check it outathttp: / /ac.dal.ca/~dong/
contents.htm.

For information about audio formats, there are audio formats FAQs at the usual FAQ sites,
including ftp://rtfm.mit.edu/pub/usenet/news.answers/ and ftp://ftp.uu.net/usenet/
news.answers/.

Finally, for a more technical introduction to digital audio and video and aspects of both, the
Desktop Multimedia Bibleby Jeff Burger, Addison Wesley, is exhaustive and covers all aspects
of analog and digital audio and video, as well as audio and video production.

If you're interested in learning more about digital video and video production in general, I
highly recommend a book called How t0 Digitize Video, by Nels Johnson with Fred Gault
and Mark Florence, from John Wiley & Sons. This book is an extensive reference to all
aspects of digital video, contains lots of information about hardware and software solutions,

and includes a CD-ROM with Mac and Windows software you can use.

If you're interested in MPEG (which isn’t covered very much in the previously mentioned
book), your best source for information is probably the MPEG FAQ, which you can get
anywhere that archives Usenet FAQs. One source is http://www.cis.ohio-state.edu/
hypertext/faq/usenet/mpeg-faq/top.html.

For more information on QuickTime, definitely check out http: //quicktime.apple.com/.
This site has plenty of information on QuickTime itself as well as sample movies and the

terribly excellent QuickTime FAQ, and you can even order the QuickTime software online
from here.
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Summary

Even though most audio and video files are stored offline in external files on the Web, sound
and video can provide an extra bt of “oomph” to your Web presentation, particularly if you
have something interesting to be played or viewed. And with many simple low-cost audio and
video sampling tools available on the market today, creating sound and video is something
you can accomplish even if you don’t have an enormous amount of money or a background
in audio and video production.

Here’s a recap of topics covered in this chapter.

For digital audio files, there is no firm cross-platform standard. Files that are au can be played
on the most platforms, but the sound quality is not very good. AIFF and WAVE are about
equal in terms of sound quality, but neither is well supported outside its native platform (Mac
and Windows, respectively). MPEG Audio has become more popular because of the Internet
Underground Music Archive, but encoding MPEG audio is expensive. Finally, RealAudio
can be used to play audio on the fly as it’s being downloaded but requires extra software on
both the server and browser side in order to work.

For digital video, QuickTime and MPEG are the most popular formats, with QuickTime
drawing a greater lead because of its wide cross-platform support and software-based players.
For QuickTime files, either the CinePak or Indeo Video codecs are preferred, although
CinePak is slightly more supported, particularly on UNIX players.

For both audio and video, always choose the best recording equipment you can afford and
record or sample at the best rate you can. Then use editing software to reduce the picture
quality and size to a point at which the file sizes are acceptable for publishing on an
environment such as the Web. Always keep in mind that because sound and video files tend
to be large, you should always provide a good description of the file you are linking to,
including the format it is in and the file size.

Q&A

Q I want to create one of those pages that has a spy camera that takes pictures of
me, or the fish tank, or the toilet, or wherever, every couple of minutes. How
can I do that?

A Tt depends, of course, on the system that you’re working on and the capabilities of
that system. When you have a camera attached to your computer that can take
video stills, you'll need some way to take those pictures once every few minutes. On
UNIX systems you can use cron; on Macs and PCs you'll have to look into macro
recorders and programs that can capture your mouse and keyboard movements (or
your video software might have a timer option, although I haven’t seen any that do

at the moment).
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Then, when you have the image file, converting it to GIF or JPEG format and
moving it automatically to your Web server might not be so easy. If your Web
server is on the same machine as the camera, this isn’t a problem. But if you’re
FTPing your regular files to your Web server, you'll have to come up with some
system of automatically transferring those files to the right location.
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