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Preface

SMIL 2.0: Multimedia for Web and Mobile Devices is a comprehensive introduction
to — and resource guide for — the W3C SMIL 2.0 language. It covers all aspects
of the SMIL specification and covers all of SMIL's implementation profiles, from
the desktop through the new world of mobile SMIL devices.

Motivation for this Book

When the SMIL 2.0 recommendation was being developed, it was clear to us
that the richness of the SMIL language could easily overwhelm many Web
authors and designers. In the 500+ pages that the SYMM working group
needed to describe the 32 SMIL elements and the 150 SMIL attributes, there was
not much room for background information or extensive examples. The focus
of the specification was on the components of the SMIL language, not on the
rationale or the potential uses of SMIL’s declarative power.

The existing literature on SMIL is not extensive. Other books published on
aspects of the SMIL language are neither complete nor always correct in their
handling of SMIL concepts or the various SMIL implementations. The docu-
mentation provided by major vendors of SMIL players is also not geared to the
development of a complete picture of what SMIL can do — and what it can’t
do! The academic literature, while often containing thoughtful analysis of
SMIL, is inaccessible to most of SMIL's users.

We wrote this book to bridge the gap between the theory and practice of cre-
ating SMIL presentations for multiple platforms and multiple profiles. In so
doing, we hope that the use of SMIL's facilities and features moves beyond the
trivial and enters the mainstream of Web multimedia.

Should You Read This Book?

We wrote this book for three communities:

& Existing SMIL authors: many existing SMIL users need and want more infor-
mation on the language so that they can create better presentations, for
more profiles, with less effort.

® New SMIL authors: SMIL is currently available on nearly a million desktop
and mobile devices. It represents a media delivery platform that has
unprecedented reach. Designers and authors who want to exploit the
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potential of SMIL need to have a solid introduction to the language and to
have a wealth of examples that can help them get started.

® Developers and students of multimedia technology: The SMIL standard is a
complex document. For researchers, developers and students of internet
media technology, it is easy to lose sight of the big picture when architect-
ing delivery systems for SMIL technology. We have done our best to
de-mystify SMIL and to make the basic concepts addressed by SMIL clear
and accessible.

This book is intended to augment the documentation provided by individ-
ual SMIL player vendors. We have decided to focus our efforts on explaining
SMIL technology; together with authoring guidelines and documentation pro-
vided and maintained by the W3C, RealNetworks, Microsoft, Oratrix, Apple
and other player vendors, we are confident that you will be able to create,
maintain, and debug a complete range of SMIL presentations, for a complete
range of SMIL players.

Now that a number of open-source SMIL players are available, we also
expect that this book — together with the SMIL 2.0 specification provided by
W3C — will provide a comprehensive guide for designers and implementers of
new or modified SMIL players.

Structure of the Book

This book is divided into four sections. Part One provides a general introduc-
tion to the SMIL language and a reader’s guide to a (complex) SMIL example. It
also contains background information on Web multimedia technology that,
while not limited to SMIL, is useful for users who are new to networked multi-
media. Part Two provides an overview of the basic elements and attributes used
by all implementations of SMIL. It covers each of the functional groups of SMIL
technology, from structure to transitions. Part Three contains a discussion of
advanced SMIL features. These are elements and attributes that are either pro-
file or player specific, or that make use of esoteric SMIL features. Part Four con-
tains reference information on the composition of five of SMIL's profile
implementations.

Each chapter is structured to meet the needs of the three target readership
groups defined above. An XML-like structure of each chapter is:

<chapter>
<Backgroundinformation />
<ElementsAndAttributes>
<Elementbefinitions />
<Attributebefintions />
<SpecialvaluesDefinitions />
</ElementsAndAattributes>
<Examples/>
</chapter>

We expect that many current SMIL authors will want to jump directly to the
element and attribute definitions in each chapter; these provide detailed infor-
mation that can answer questions quickly and (relatively!) painlessly about the

M Preface
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structure of the language and the permissible attribute values. For new SMIL
users, the example sub-section provides a host of easy-to-digest uses of the
technology; often starting here will give a good idea of what SMIL can do in the
functional group covered by that chapter. For readers interested in not only the
how of SMIL but also the why, the background information in each chapter pro-
vides the motivations and limitations of SMIL technology. Note that for chap-
ters that explain lots of elements and/or attributes, the examples are presented
in the context of the definition of the constructs. For chapters covering many
concepts, the chapter structure is sometimes repeated as a local sub-structure
instance.l

Notational Conventions

In order to provide a predictable presentation of SMIL constructs, this book
adopts the following simple notational conventions:
® Element definitions: SMIL’s XML elements are displayed in a mono-space
font, together with their angle brackets. Examples are: <body>,
<transition>, <switch>. Unless used in the content of an example, a trail-
ing ¢/’ is not used.
u Attribute definitions: SMIL's XML attributes are displayed in a mono-space
font, without other ornamentation. Examples are: c1ipBegin, dur, begin.
B Attribute values: SMIL's XML attribute value definitions are displayed in an
separate italic font. Examples are: indefinite, media, auto.

B Code examples: The code examples in the book are set in separate areas and
have a colored background. (See the XML-like code on the previous page
for an example.) When code fragments are embedded in a sentence, the
fragment is set in a single mono-space font. An example: src="snarf.mpg".

While the integration of proportional and mono-spaced fonts on the same
line sometimes yields strange spacing artifacts, we have done our best to mini-
mize these in the text. Our goal has been to provide clarity without generating
unnecessary white space. (The book is long enough as it is!)

In order to facilitate the search for constructs in the text, each first definition
of an element, attribute or special value is highlighted with a separate heading,.
Examples are:

Element: <audio>

Attribute: clipEnd
Value: auto

These definitions are placed in the Index as the primary reference for the ele-
ment, attribute or value construct.

1 If all of this talk of elements, attributes and structure has you confused, make sure you
read the introduction to XML structure in Chapter 2: Understanding SMIL 2.0 Code!
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Part One

Introduction

This part consists of introductory and background information on SMIL 2.0.
This section contains enough information to get you familiar with SMIL,
including the basic constructs in the language and the XML environment in
which SMIL is specified. It also contains a complete SMIL example that illus-
trates many of SMIL’s main features.

Topics Covered

Chapter 1 provides a general introduction to SMIL and its various
implementations. It illustrates what SMIL can do by sketching six
applications of SMIL technology. It also describes the background
of SMIL and contrasts SMIL with other multimedia formats. It also
contains a review of authoring tools and players for SMIL 2.0.

Chapter 2 looks at the structure of SMIL presentations. We start
with a brief review of the XML language and discuss how XML ele-
ments and attributes form the core of SMIL’s definition. We then
look at how SMIL presentations can be encoded for each of the
SMIL 2.0 profiles.

Chapter 3 provides general information on encoding and access-
ing multimedia information in Web and stand-alone environ-
ments. This section contains background context that explains the
operational considerations that need to be addressed when design-
ing presentations for the Web.

Goals

By the time you finish this part, you should be able to look at any SMIL file and
understand its basic structure. This is true for not only the SMIL 2.0 Language
profile, but also for SMIL presentations written for the XHTML+SMIL and SMIL
Mobile profiles.

Prerequisites

In order to get the most out of this part, you should have some affinity with the
Web and the Internet. While experience with creating and sharing digital
media is not essential, a basic understanding of how media is encoded and
how Web servers and clients are structured will be helpful in putting informa-
tion in this section to immediate practical use.

Part One: Introduction
























1.2 SMIL 2.0 and SMIL 1.0

SMIL 2.0 is the successor to SMIL 1.0, which was the W3C’s foundation for mul-
timedia on the Web. During its three-year reign, SMIL 1.0 quickly gained wide-
spread — if little-known! — use, primarily as the internal synchronization
format for RealNetworks’s RealPlayer. It was also supported in Apple’s Quick-
Time player. Through these two multimedia players alone, SMIL 1.0 was
installed on more than 200 million desktops worldwide.
SMIL 2.0 extends SMIL 1.0 in many key areas. The primary changes it pro-

vides are:

m improved synchronization and interactive activation facilities,

® a profile-based specification structure,

m new support for animation and media transitions, and

® extended support for content control and layout.

SMIL 2.0's elements and attributes are spread across 50 modules that are
managed in over 10 functional groups. The partitioning of constructs makes it
easy for the designers of new XML languages to select timing and presentation
control primitives for integration and reuse.

The new functionality and specification structure in SMIL comes at a cost:
where SMIL 1.0 was described in a document that spanned 29 pages, SMIL 2.0
needs over 500 pages to cover all of its elements and attributes. As a result,
understanding how all the pieces fit together is not always an easy task. That's
why this book was written: to provide a readable overview of SMIL’s features
and facilities, and to help designers create SMIL presentations for devices as
wide-ranging as mobile telephones to sophisticated media servers.

This chapter provides a broad introduction to SMIL 2.0. Rather than jumping
right into a discussion of SMIL code, we start with important background infor-
mation that will help you understand SMIL in its various forms. We begin with
a background discussion on the design goals that guided the development of
SMIL 2.0. We then provide five examples that each illustrate different facets of
SMIL functionality. A description of SMIL modularization and profiles comes
next, followed by a sampling of some of the tools that are available to build and
manage SMIL presentations. We close the chapter with a short comparison of
SMIL and other important multimedia formats.

1.3 SMIL 2.0’s Design Goals

SMIL 2.0 is a collection of XML elements and attributes that can be used to
describe the temporal and spatial coordination of one or more media objects.
SMIL 2.0 allows a user to define how independent media objects are to be inte-
grated into a media presentation and it provides rules that define when (and if)
various media objects are actually rendered for the end-user. The media pre-
sentation created by SMIL may be delivered via a streaming server or it may be
played from components stored localy (or on a CD-ROM).

Section 1.2: SMIL 2.0 and SMIL 1.0

9



10

SMIL aims to do for multimedia what HTML did for hypertext: bring it onto
every presentation device (PCs, mobile/handheld systems, even TVs) with an
easy-to-author descriptive format that can be displayed on a variety of readily
available cross-platform players. With SMIL, simple multimedia can be created
simply and more complex behavior can be added in increments.

SMIL’s syntax is fully XML compliant, making it a member of the family of
XML standards from the W3C such as SVG, XPointer, XSLT, namespaces and
XHTML (the XML encoding of HTML). SMIL provides the Web with new fea-
tures not found in these other languages, such as adaptivity to different market
groups, user abilities, system configurations and run-time system delays.

The goals for SMIL 2.0’s design can be partitioned across three categories:

B Maintain a declarative, XML format: while the integration of multimedia con-
tent is often the province of scripts or other programmed definition, SMIL
2.0 was developed to remain a fully declarative rather than procedural for-
mat. In this way, a SMIL description doesn’t define how a presentation is
implemented, but rather what it is that the author wants — the implemen-
tation of the specification left up to the SMIL player. Also, in keeping with
the first version of SMIL, SMIL 2.0 is fully XML compliant.?

B Extend the functionality of SMIL 1.0: the design of SMIL 1.0 was kept simple
and relatively frills-free. SMIL 2.0 provides some desirable additions,
including: support for increased interaction, enhanced timing semantics,
extended content control and layout facilities plus new animation and tran-
sitions primitives.

® [ntroduce a module-based structure: SMIL 2.0 is defined as a collection of over
50 modules that are partitioned into 10 functional groups. By using a mod-
ule structure, key aspects of SMIL 2.0 can be integrated into other
XML-based languages without requiring support for the entire SMIL 2.0
specification. Even before the release of the SMIL 2.0 Language specifica-
tion, the modularization policy bore fruit: parts of SMIL were integrated
into several other XML languages — such as SVG — and more examples of
module reuse are expected.

In addition to these three classes of goals, SMIL 2.0 also removed some ambi-
guities that existed in SMIL 1.0 and SMIL 2.0 provided a more W3C-compliant
approach to naming elements and attributes.

1.4 SMIL Modules and Profiles

As shown in Figure 1-7, SMIL 2.0 defines 10 major functional groupings of ele-
ments and attributes as the top-level sections of the specification. These are
Animation, Metainformation, Content Control, Structure, Layout, Timing and Syn-
chronization, Linking, Time Manipulations, Media Objects, and Transition Effects. Of

2 SMIL 1.0 was not simply an XML-compliant language, it was the first XML language
released by the W3C when it was published in 1998.
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1.4.1 SMIL 2.0 Language Profile

The SMIL 2.0 Language profile includes essentially the entire set of elements
and attributes defined in the SMIL 2.0 specification. Presentations encoded for
this profile use SMIL as the document host language. (That is, the outer-most
structure container is <smil>, not <html> or <svg>.) The SMIL Language pro-
file exposes all of SMIL’s functionality directly, using the element and attribute
names defined in the specification. Many of the examples in this book are given
using the SMIL 2.0 Language profile.

Oratrix’s GRINS/SMIL 2.0 player was the first player to support the SMIL 2.0
Language profile. RealNetworks began their support for SMIL 2.0 with the Rea-
10ne player. RealOne is the successor to the RealPlayer-6/7/8 series, and enjoys
wide acceptance in the media publishing and media user communities.

Both the RealOne and GRiNS players required major engineering efforts to
support the entire SMIL specification. This effort has proven to be a barrier for
other groups hoping to implement SMIL. In order to stimulate the further
acceptance of the SMIL 2.0 Language profile, both the RealOne player and the
GRiNS player are being released in open-source versions. The open-source Rea-
10ne player is available as part of Real’s Helix architecture; the code base and
any extensions will become part of RealNetworks’ intellectual property. The
Ambulant player is an open-source implementation of SMIL 2.0 being devel-
oped (in part) by the team that built the GRINS player. Ambulant is available
under a GNU GPL open-source licensing agreement.

1.4.2 SMIL 2.0 Basic

The effort required to develop a complete SMIL 2.0 Language profile imple-
mentation is justified for desktop and server systems that need to support a
wide range of media presentations, but the functionality of SMIL Profile is often
considered to be beyond the needs of applications for low-power devices (such
as PDAs and telephones). In order to manage the process of sub-setting SMIL
functionality for these devices, the W3C developed the SMIL 2.0 Scalability
Framework. The SMIL 2.0 Basic profile defines the least complex subset of ele-
ments and attributes that still remains sufficiently SMIL-like to justify the use of
a SMIL host language tag. As long as a SMIL subset supports at least this level
of functionality, it can be considered to be part of the SMIL family. A key
requirement of the scalability framework is that all presentations created for
the sub-setted SMIL player should also present correctly in other SMIL players,
including those that use the full SMIL 2.0 Language profile.

SMIL Basic is used in various SMIL players. X-Smiles (from the Helsinki Uni-
versity of Technology) is a Java implementation of parts of SMIL for integration
into a browser environment. The INRIA PocketPC SMIL player is also based on
SMIL Basic.
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1.4.3 3GPP/PSS SMIL

The main standardization body for content on third-generation mobile tele-
phones is 3GPP: the Third Generation Partnership Project consortium. This indus-
try forum of device manufacturers selected SMIL as the basis for putting
images, graphics, text and video on a wide range of mobile devices. The first
versions of these specifications (which were called PSS for Packet Switched Ser-
vices) were relatively bare-bones SMIL, but starting with version 5, a reasonable
subset of the full SMIL 2.0 Language profile is offered that allow essentially all
of the core functionality in Part 2 of this book to be supported

Various organizations, including CWI, InterObjects, Oratrix, PacketVideo
and RealNetworks, have announced support for 3GPP SMIL players on vari-
ous mobile telephone and PDA devices. Many other vendors hoping to cash-in
on expected growth in the mobile market are also developing 3GPP SMIL play-
ers. This is an area in which significant growth can be expected.

In early 2001, the MMS-2.0 multimedia messaging service protocol was
announced by a consortium of industry partners. MMS-2.0 is intended for
mobile image slide shows. It is SMIL-like, but does not contain substantial SMIL
functionality. Unlike SMIL Basic documents, MMS-2.0 presentations cannot
play on general SMIL players.

Currently, the name MMS is used in the mobile telephone world to mean a
particular standard for encoding messages (this is MMS-2.0), but also to mean
the entire suite of future multimedia messaging (including the 3GPP/SMIL
profile and its future extensions). To avoid confusion, we will use the term
MMS to only mean the MMS-2.0 sub-SMIL language. 3GPP SMIL will be used
for more generic multimedia messaging services for mobile devices.

1.4.4 XHTML+SMIL Profile

The XHTMLA+SMIL profile is an example of a profile that does not use SMIL as
the host language. Instead, XHTML~+SMIL integrates SMIL constructs directly
with HTML constructs into a single XML format. XHTML+SMIL documents
allow a high degree of local synchronization of text fragments and presentation
components inside of an HTML base. Since, however, XHTML has no inherent
notion of time, XHTML+SMIL documents usually have only limited temporal
scope. The playing of XHTML+SMIL is best suited for multimedia presentations
with heavy use of text within one predominantly textflow-based layout, and
less dependence on other more time-intensive media. The XHTML+SMIL pro-
file includes most of the timing, animation, media and content control facilities
defined in the SMIL 2.0 specification. XHTML+SMIL does not use any SMIL lay-
out constructs — it uses HTML and CSS constructs instead.

Even though XHTML+SMIL has not progressed to full W3C Recommenda-
tion status because only one implementation has been provided to W3C for
testing, it enjoys very wide distribution: Microsoft’s implementation of
XHTML+SMIL is called HTML+TIME and has been available in Internet Explorer
since version 5.5.

Section 1.4: SMIL Modules and Profiles
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1.4.5 SMIL 1.0

SMIL 1.0 was the first version of SMIL. It is not technically a SMIL 2.0 profile,
but since many SMIL 2.0 players can open and execute a SMIL 1.0 file, we
include it in our discussion. SMIL 1.0 defines the core functionality supported
in all of the functional groups of SMIL 2.0, but none of the SMIL 2.0 extensions.
In nearly all functional groups, the “basic” module (such as the BasicLinking or
BasicLayout module) has functionality that corresponds to the original behavior
of SMIL 1.0. One of the major differences between SMIL 1.0 and SMIL 2.0 is that
the names of many elements and attributes were changed from a hyphenated
form (such as background-color) to a camel-case form (such as
backgroundcolor). Many current SMIL Language profile players support both
forms, but mobile players usually do not.

SMIL 1.0 is supported by a wide range of media players. The first public
implementation of SMIL 1.0 was in the CWI/Oratrix GRINS/SMIL 1.0 player.
By far the most important player (in terms of installed base) to support the pro-
file was the RealNetworks RealPlayer (versions 6, 7 and 8). SMIL 1.0 is also sup-
ported by Apple’s QuickTime (starting with version 4.1). There are also a variety
of other SMIL 1.0 players, developed mostly by research labs and universities;
these include Soja (by Helio), Schimunzel (Salzburg Research and Sun Microsys-
tems), S2M2 (NIST: the U.S. National Institute of Standards and Technology)
and HPAS (DEC/ Compaq/HP).

1.4.6 SVG

SMIL 2.0 constructs have also been integrated into SVG (Scalable Vector Graph-
ics), the W3C’s Recommendation for vector graphics. These constructs from
SMIL enable SVG constructs to be animated. This animation of XML-defined
constructs by SMIL 2.0 is defined in the W3C Recommendation SMIL Animation.

Several players provide support for SMIL animation and SVG. Of these, the
largest installed base belongs to Adobe's SVG Viewer. The Corel SVG player has
limited support for SMIL animation.

1.4.7 XMT

The eXtensible MPEG-4 Textual Format (XMT) is the official XML encoding of
MPEG-4 presentations. XMT represents higher-level author intent from which
final-form (that is, adapted to a particular use and environment) MPEG-4 pre-
sentations can be generated. XMT can be parsed to SMIL for playback on SMIL
browsers, or processed into the binary MPEG-4 final form format for playback
on MPEG-4 browsers. IBM has made a converter from XMT to MPEG-4 as a
research tool, but it is not yet publicly available.
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1.5 Creating SMIL Presentations

This book is about the structure of SMIL 2.0 and SMIL's elements and attributes.
There are several ways that you can use this information to create SMIL presen-
tations. This section provides a brief sampling of editing alternatives in order of
increasine functionalitv. It does not pretend to be complete.

1.5.1 Notepad (and Other Text Editors)

Clearly, the most popular SMIL editor to date has been a simple text editor.
SMIL's XML format and its regular structure allow a text editor to be a conve-
nient base for making simple presentations. The advantages of using a text edi-
tor include:
® price: a text editor is usually free;
® egse of use: if you can type, you can type SMIL; and
® full SMIL 2.0 Language profile support: you have access to all of SMIL ele-
ments and attributes when you use a text editor.
The disadvantages of using a text editor for creating SMIL include:
® you are on your own: a text editor doesn’t help spot language errors or sim-
plify data entry;
® you get no performance feedback: typing a SMIL file that presents six videos in
parallel on a mobile phone is easy — but what you really want is an editor
that says: you're crazy to try this!; and
® multiple versions of a document require multiple versions of the text: if you want
to create for multiple devices, make sure your RSI insurance is paid up!
While full-feature SMIL editors are good for serious development, a text edi-
tor lets you get started with creating SMIL immediately.

1.5.2 SMIL Syntax Validator

CWI, the Dutch national center for mathematics and computer science in
Amsterdam provides the SMIL Syntax Validator. For those that write their SMIL
code directly with text editors, the validation of this code with the DTDs (Docu-
ment Type Definitions) of SMIL family formats is essential. Tools like this help
authors make sure the code they write conforms to SMIL. This validator checks
code written for SMIL 1.0 and the SMIL 2.0 Language profile.

Section 1.5: Creating SMIL Presentations
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1.5.3 Perly SMIL

Another tool for the hand-coding inclined is the Perly SMIL Perl module. This is
a module of functions in the programming language Perl. With Perly SMIL,
Perl hackers can more quickly write programs that generate SMIL output. Perly
SMIL can be downloaded free-of-charge.

1.5.4 SMILGen

An interesting addition to the SMIL GUI editing scene is SMILGen, a RealNet-
works product developed and distributed as free-of-charge and open source. It
provides an XML-oriented GUI, facilitating creation of XML constructs in gen-
eral, accounting for the possibilities and restrictions of individual DTDs and
schemas, and with some SMIL 1.0- and 2.0-specific features built directly in. It is
more general purpose than template-based SMIL 1.0 editors, but requires more
XML and SMIL expertise. It doesn't have the intricate SMIL 2.0-specific interface
that GRINS has — but then, SMILGen is free-of-charge.

1.5.5 MAGpie

American public television’s National Center for Accessible Media (NCAM)
has developed MAGpie for the creation of closed-captions and audio descrip-
tions. MAGpie makes it easier to get the timing information from the media to
which captions and descriptions are synchronized. MAGpie generates captions
and descriptions in SMIL 2.0 code. It comes with an embedded GRiNS pre-
viewer.

1.5.6 GRiNS

The industrial-strength power tool for SMIL 2.0 authoring is GRINS, by Oratrix.
GRINS provides graphic user interfaces for viewing and editing the spatial and
often intricate temporal structure of SMIL 2.0 presentations. The authoring
environment also provides integration and playback of individual media com-
ponents and portions of SMIL presentations. GRINS gives performance feed-
back (providing network bandwidth analysis for multiple connection speeds
and user profiles) and it exposes all of the SMIL language. Like its player coun-
terpart, GRINS is a complete SMIL 2.0 implementation. It can output code for
the SMIL 2.0 Language profile, the 3GPP Mobile profile and XHTML+SMIL.
Like most power tools, GRINS is useful for the more expert authors of larger
presentations, but it can have a higher learning curve than simple text editors.
The GRINS editor can be downloaded with a several week free-of-charge trial
period. After the trial expires, a license needs to be purchased.

1.6 SMIL and Other Specifications

The potential of multimedia on the Web is tremendous. Even the most conser-
vative commentators realize that the introduction of audio/video assets as
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first-class Web objects can have a major impact on the way that people will con
sume information and entertainment in the future. Not surprisingly, SMIL it
not alone in the multimedia standardization space. Often, multimedia stan
dards are characterized by their content, rather than their composition. In this
sense, there has been some confusion as to how SMIL relates to these other for
mats.

1.6.1 CMIF

In 1991, CWI in the Netherlands began a research project on network hyperme
dia. Late that year, CMIF (the CWI Multimedia Interchange Format) for syn
chronized multimedia was published that contained the seminal elements o
what would later become SMIL. CMIF supplied the general timing semantics
structure, content control, layout, linking and interaction facilities that woulc
be used in the SMIL language. (Some of these facilities made it into SMIL 1.0,
others in SMIL 2.0.) Many of CMIF facilities were ‘enhanced” by the commit-
tee-driven standardization process. (Some of these enhancements were also
improvements!) The CMIF player/editor later formed the basis for the Oratrix
GRiNS environment.

1.6.2 Dynamic HTML

Dynamic HTML (D-HTML) was introduced as a way of introducing local time
and animation effects into a static HTML Web page. While some of the anima-
tion primitives in SMIL 2.0 resemble the functionality of some uses of D-HTML,
SMIL’s scope is much broader than the local nature of D-HTML.

1.6.3 Flash

Macromedia’s Flash is a proprietary content media type that is primarily used
for small animations. In contrast, SMIL 2.0 is not a content media type, in the
sense that it does not define any particular type of media, such as vector or ras-
ter images, videos, text or audio data. Instead of media content, SMIL describes
media composition. A SMIL presentation can include Flash objects.

SMIL has a number of advantages over proprietary formats such as Flash.
One is that it is fully XML-based — it is able to describe adaptive content, and a
single file can be targeted to several different target platforms, such as broad-
band, Web and mobile. The format is also truly open — no one company con-
trols its destiny.

1.6.4 MPEG-4

MPEG-4 is a family of protocols that cover a wide range of media-related con-
cerns, but not a specific solution to any one class of media presentation. It is
often stated that the biggest competitor for SMIL 2.0 is MPEG-4. While it is
tempting to be drawn into a feature-by-feature comparison, most of SMIL 2.0
and MPEG-4 are actually very complementary.

Section 1.6: SMIL and Other Specifications
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The major differences between MPEG-4 and SMIL lie in the approach to doc-
ument structuring and in the separation between structure and content.
MPEG-4 is essentially a final-form description of a presentation. It is saved in a
binary format, contains extensive control information, and directly contains all
of the media content of the presentation. A SMIL document provides a specifi-
cation of the high-level and detailed synchronization, layout and content con-
trol requirements, but it contains no data — the actual media items are
included by reference. As with Flash, the combination of content and control
can provide a more precise implementation of a presentation, but the separa-
tion of content and control can provide a more flexible and reusable presenta-
tion architecture.

Both SMIL and MPEG-4 use a profile-based architecture. The profile architec-
ture of MPEG-4 is significantly more complex than SMIL's, resulting in a wide
variability in the components that are actually implemented in any particular
MPEG-4 player. MPEG-4 also carries with it substantial licensing issues, as
much of its component standards contain intellectual property that must be
licensed from the IP owners. SMIL 2.0, on the other hand, has been imple-
mented under a royalty-free agreement with its developers.

During the development of SMIL 2.0, close cooperation was maintained with
a portion of the MPEG-4 community. Since MPEG-4 is a binary-encoded stan-
dard, it was felt that SMIL 2.0 could be used as the text-format for MPEG-4 pre-
sentations. The result is the coordinated development of SMIL 2.0 and MPEG-4
through the XMT (eXtensible MPEG-4 Textual Forinat) specification. Here,
MPEG-4 encodes low-level objects, while SMIL 2.0 encodes high-level,
XML-based object composition.

1.7 Summary and Conclusion

SMIL 2.0’s release makes full-fledged multimedia accessible to every user,
every author, every implementer and to the infrastructure of the Web itself. It is
emerging as a major force in making the existing Web and its various interfaces
more animated, engaging, accessible and informative.

SMIL 2.0 is widely supported and distributed. The full-powered SMIL 2.0
Language profile is supported in the Web multimedia mainstay RealOne and
the open-source Ambulant players. The 3GPP SMIL profile is supported on a
wide range of telephone and PDA devices. XHTML+SMIL is supported in Inter-
net Explorer, the world’s most widely distributed network browser. SMIL tim-
ing with graphics in SVG is available in the Adobe and Corel SVG players.
Large-scale SMIL 2.0 presentation design and maintenance is available through
GRiINS, while several template-based editing systems are available for making
smaller presentations.

The purpose of this chapter has been to introduce you fo the SMIL environ-
ment. All of the presentations discussed in this chapter are available on the
book’s Web site. This site also contains a list of links to SMIL-related products
and services. We suggest that you try to experiment with our demonstration
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examples and that you then move on to our next chapter, which looks at the
structure of the SMIL format.

1.8 Further Resources

W3C Audio/Video Pages

The W3C keeps an up-to-date SMIL Web site with information on players, edi-
tors and tutorials at: http://www.w3.org/Audiovideo/.

SMIL Players and Editors

Our book’s Web site has pointers to various SMIL tools and a downloadable
version of the Ambulant SMIL 2.0 player. See:

http://www.XmediaSMIL.net/ .

Vendor SMIL Pages

Many SMIL player vendors have pages that contain SMIL documentation,
including example documents and tutorials.

Section 1.8: Further Resources
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Photographic Images

JPEG (a compression standard developed by the Joint Pictures Expert Group) is
currently the most widely used image format across the Web for photographic
images. It has excellent compression characteristics that can be tailored to meet
the needs of the image content. While compression ratios of between 10:1 to
50:1 are common with JPEG, this compression comes at a price: JPEG has a
lossy compression algorithm, which means that at higher compression rates,
the resulting image can be considerably less crisp and clean than the original.
In practice, for Web uses this is rarely a problem unless the compressed image
is resized (made larger) as part of a SMIL scaling operation. Since nearly all
image processing packages — and all digital cameras — support JPEG, it
should be the primary choice for photographic image media.

Another popular format for images is TIFF (the Tagged Image File Format).
TIFF images have the advantage that they provide a loss-less encoding of the
original image (which is useful if the image is to be resized), but even com-
pressed TIFF files often are too large for use in Web-based multimedia.

Artificial Images

Where JPEG is useful for photographs, it is often less optimal for com-
puter-generated bitmaps that contain simple geometries and large fields of
solid colors. (Screen-dumps or images generated from raster data are typical
examples.) For these images, the PNG (Portable Network Graphics) format is
usually a better choice. PNG also supports complete and partial transparency
— allowing an image to be overlaid or blended on top of another media object.
PNG is an open, royalty-free format that is supported by nearly all SMIL ren-
derers and image manipulation packages.

Another standard for bitmap images is GIF (the Graphic Image Format). GIF
files are well-known and widely used, but unless you need the animation facil-
ities in GIF that allow sequences of sub-images, it is not a particularly good for-
mat for future use. GIF uses licensed technology which may impede its
implementation in some SMIL renderers.

Vector-Based Animated Images

Unlike bitmaps, which contain all of the bits rendered in the image, a vector
format describes shapes based on end-points, line segments, line thickness and
fill colors. As a result, vector files describe how an image is to be generated
rather than containing a painted version of the image itself. This often makes
the size of vector images small — and, more importantly, it provides an ability
to resize the image without quality loss.

There are two formats in wide use that support vector-based images: SVG
and Flash. SVG is an open standard from W3C (the same people who brought
you HTML and SMIL), while Flash is a closed standard that is controlled by
Macromedia. Both SVG and Flash are usually supported in SMIL players via
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plug-in renderers. Many small devices are committed to supporting the
SVG-Tiny profile.

A choice between SVG and Flash will most often rest on philosophical rather
than technical grounds. While Flash encodings can be more compact than SVG
— this because Flash uses a binary rather than text encoding format — some
SMIL players/browsers provide native implementations of SVG, which means
that parts of the timing of the SVG media can be controlled using SMIL’s con-
structs. The ultimate choice between the formats will often rest on the availabil-
ity of plug-in renderers for each format within a SMIL player/browser.

An alternative to both SVG and Flash is MPEG-4. MPEG-4 is a complete
media encoding and scheduling solution that contains aspects of functionality
found in both SMIL and SVG/Flash. Unlike SMIL, which uses a user-editable
open format, MPEG-4 packages all media content in a closed, final-form format.
In practice, mixing the use of SMIL and MPEG-4 is probably not very useful,
although there are advantages to transforming SMIL into MPEG-4 and vice
versa.

Plain and Formatted Text

In theory, text would seem like a very portable, ubiquitous media type. In prac-
tice, rendering formatted text in many media players is a difficult and resource
consuming task that is usually minimally supported. The main reason for this
is that the support for scalable fonts and text-based re-flow of content based on
dynamic margins is very resource intensive. For all practical purposes, format-
ted text data is usually encoded as an image in PNG or GIF format. Small
amount of incidental text can be encoded directly in the player’s base font, but
this is the exception rather than the rule on other than very small devices.

Alternatives for formatting text are the use of SVG or XHTML. Both of these
solutions require activating external renderers. For this reason, unless lots of
text is presented in the presentation, image encoding of text is usually used in
the SMIL Language and Mobile profiles. Implementations of the XHTML+SMIL
profile are much more suited to including large amounts of text. Note that the
use of text for captions is typically done by treating text as a continuous media
object. See Timed Text on page 61.

3.2.2 Media Formats for Compressed Continuous Media

The typical types of continuous media found in multimedia presentations are
video clips, audio files and timed text. There are several formats available for
each of these media types, but unlike discrete media, there has been little stan-
dardization in the use of continuous media. The principal barriers to standard-
ization remain technology licensing issues and format compatibility with
proprietary streaming media servers.

Apart from the issue of standardization, the primary distinguishing factor
for the processing of continuous media is the transfer model used by the for-
mat. As we discuss more fully in Accessing Media Within a SMIL Presentation
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1.6 Further Resources

HTTP Specification

Hypertext Transfer Protocol, Version 1.1. W3C RFC-2616, June 1999.
http://www.w3.org/Protocols/rfc2616/rfc2616.html.

P Specification

Internet Protocol (IP). IETE RFC-791, September 1981.
http://www.ietf.org/rfc/rfc0791. txt.

TCP Specification

Transmission Control Protocol (I'CP). IETE RFC-793, September 1981.
http://www.ietf.org/rfc/rfc0791.txt

UDP Specification

User Datagram Protocol (UDP), IETF REC-768, August 1980.
http://www.ietf.org/rfc/rfc0768.txt

RSVP Specification

Resource ReSerVation Protocol (RSVP) -- Version 1 Functional Specification, IETE
RFC-2205, September 1997. http://waww.ietf.org/rfc/rfc2205.txt

RTP Specification

A Transport Protocol for Real-Time Applications (RTP), IETF RFC-3550, July 2003.
http://www.ietf.org/rfc/rfc3550.txt

RTSP Specification

Real Time Streaming Protocol (RTSP), IETF REC-2326, April 1998,
http://www.ietf.org/rfc/rfc2326.txt

Ambulant Player

For information on the SMIL 2.0 compatible Ambulant player, see:
http://www.ambulantpPlayer.org/Player/.

GRiNS Player

For information on the SMIL 2.0 compatible GRiINS player, see:
http://www.oratrix.com/.

Quicktime Player

For information on the SMIL 1.0 compatible QuickTime player, see:
http://www.apple.com/quicktime/.
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Attribute: value

The value attribute defines an argument to be sent to the media renderer. The
processing of the value is not performed in the SMIL engine.

Attribute: valuetype

The valuetype argument is used to specify the type of value provided by the
value attribute. Legal values for valuetype are:

® data: pass the data specified in the value attribute to the object renderer as
a string. This is the default.

w ref: pass the data specified in the value attribute to the object renderer as a
string that should be interpreted as a URI. This informs the renderer that
the location specified in the URI contains further initialization information.

8 object: pass the data specified in the value attribute to the object renderer
as a string that should be resolved as the name of a media object within the
same source document. The media object specified by this element is then
passed as this parameter’s value to the rendering process.

B type: inform the user agent that the media referenced identified by the
value attribute is of the type defined by this attribute. Note that the type
attribute is only legal if the value of the valuetype attribute is ref.

The set of parameter names and the acceptable values are determined by the
rendering engine, not the SMIL player (or the SMIL standard).

11.5.4 Attributes for Player Media Initialization

This section defines the mediaRepeat, erase and sensitivity attributes.

Attribute: mediaRepeat

The mediaRepeat attribute is used as a short-hand control attribute that
informs the media renderer whether or not to observe any repeat behavior
inside the media object.
The legal values for mediaRepeat are:
B strip: the repeat behavior inside the media object should be ignored; the
media object should not repeat.

B preserve: the repeat behavior inside the media object should be respected.
This is the default.

The use of mediaRepeat assumes that the renderer is able to detect repeat
behavior and it is able to strip this behavior on request. If the media renderer
cannot process the mediaRepeat attribute, the attribute value is ignored. (The
SMIL renderer will not simulate mediaRepeat behavior.)

Attribute: erase

The erase attribute is used to control rendering persistence after the termina-
tion of the timing context of the associated media object.

Section 11.5: Initialization Attributes for Media Objects
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c1ipEnd require support from the media rendering and transport engines.
Check the capabilities of your media server carefully to make sure that the
requested clipping activities will actually be supported.

11.7 Further Resources

XPointer

XML Pointer Language (XPointer) Version 1.0, Steven DeRose, Eve Maler and Ron
Daniel Jr. (eds.), W3C Candidate Recommendation, 11 September 2001.
http://waw.w3.org/TR/Xptr.

XLink

XML Linking Language (XLink) Version 1.0, Steven DeRose, Eve Maler and
Ron Daniel Jr. (eds), W3C Recommendation, 27 June 2001.
http://www.w3.org/TR/xTink .

URI

RFC 2396: Uniform Resource Identifiers (URI): Generic Syntax, Tim Berners-Lee,
Roy Fielding, Larry Masinter, IETF (Internet Engineering Task Force), 1998,
http://www.ietf.org/rfc/rfc2396.txt.
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Advanced SMIL
Timing
Behavior and
Control

In the normal course of processing, the temporal activation hierarchy of a SMIL
2.0 document determines the rendering of document elements. The user can
influence the elements selected by using SMIL 2.0 events. The event architecture
allows document components that are waiting to be activated or terminated to
actually start or stop. There are several uses of events allowed in SMIL 2.0, but
perhaps the most important new semantic in the language is the combination
of events and the begin and end attributes. In further combination with the
<excl> element, events provide a very powerful mechanism for conditional
content activation.

SMIL 2.0 also supports a rich hyperlinking architecture. Unlike links in
HTML, the fundamental concept of the SMIL link is that it models a temporal
seek in a presentation. Rather than simply activating a destination element, the
destination play state that is activated is identical to the state that the presenta-
tion would have been in if the destination had been arrived at “naturally”.
(One exception is that all event-based activation is ignored.) This means that all
nodes temporally between the source and destination of the link need to be
evaluated to see if they would have contributed to the final destination play
state. The temporal seeking and activation facility allows very polished presen-
tation construction — but its implementation in the player is not for the
faint-hearted!

This chapter provides a comprehensive summary of SMIL 2.0 interactive
and event behavior. We start with background information on SMIL’s event
processing and the interaction facilities available to users. We then contrast
event behavior with link-based interaction. We then discuss how scheduled
and interactive timing is used in selective content activation using the exclusive
(or <exc1>). We next revisit the SMIL 2.0 timing model and look in detail on
how objects are timed and scheduled. The chapter concludes with special ele-
ments that allow SMIL's temporal behavior to be integrated into other XML lan-
guages.

Our discussion in this chapter is largely example driven. This should benefit
authors of complex SMIL presentations. The material in this chapter will also
provide extensive background information for readers who wish to implement
or maintain their own SMIL player engines.
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the link to be followed, but the element that depends on an eventbase must .
active in order for the event to be sensed.

Note that in the fragment above, the link target was placed in the temporal
scope of the link source anchor. This is not necessary. When a link is followed,
the presentation time is adjusted so that the temporal moment in the presenta-
tion is set to be identical to the moment-at which the link target would other-
wise have occurred. This seek behavior (either forward or backward) is
impossible with events.

Linking, Events and SMIL Timing

As we read in The Temporal Moment of the Destination Anchor on page 166, the
rules for determining the temporal behavior after a link is activated can be
summarized as follows:

® Destination is already active: If the destination of the link is already active,
the element is effectively restarted. The temporal moments of all of its peer
and ancestral elements are also effectively reset based on the begin time of
the link destination.

® Destination is inactive, begin time is resolved: If the begin time of the destina-
tion is resolved (that is, if it has a defined begin time because of explicit or
implied timing semantics or if the begin time was resolved based on an
earlier traversal of the link), then the presentation seeks to that temporal
moment. The temporal state of the peers and ancestors is also realigned to
match the temporal moment of the link destination.

® Destination is inactive, begin time is unresolved: This is the most complex case.
If the destination is not active and if it has an unresolved begin time (it is
waiting on an event or it has begin="indefininte" defined), the scheduler
has to recurse up the document tree to find the first resolved parent. This
time is applied to each of the children until the link destination is reached.
The resolved begin time is applied to the link destination and it is saved by
the scheduler for potential resuse in resolving this link (or any link that tar-
gets a child of the destination) in the future. The pseudo-resolved begin
time for the link may be reset if a parent restarts or if some other condition
exists that causes a new effective begin time to be defined.

Example 13-1 provides an example of how link timing is processed in SMIL.

It shows an outer <par> X containing images button! and button2 (these are

used as link sources) and an interior <par> Y. Y contains four media objects:

images /1 and /2, a 15-second audio object A and a 30-second video object V. The
<par> Yends when the video v ends. We will look at several separate execu-
tion paths through this document to highlight linking behavior.

1) The presentation starts. Both images button] and button2 (lines 9 and 12)
are started, and both have source anchors activated. The user does not acti-
vate either link. At 10 seconds into the presentation, the <par> Y on line 2
begins. The video V on line 3 starts 5 seconds later, and 7 seconds after V
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W defer: The active element will continue to play and the to-be-started el
ment will wait until it completes. In effect, the new element is placed on the
pause stack at the beginning of its active duration.

® never. The active element will continue to play and the to-be-started ele-
ment is ignored.

When an element is blocked because of the never value, it is not considered
to have started or ended. No beginEvent or endEvent will be propogated.

Attribute: higher

The higher attribute is used within a <priorityclass> element to define how
an active object will respond when it is preempted by a member of a higher pri-
ority class. The legal values are:
® stop: The active element will stop (terminate) if another child in a higher
priority class begins.
® pause: The active element will pause if another child in a higher priority
class begins. The paused element is placed on a pause stack; it will resume
when no other child of higher priority is active. This is the default behavior
for the children within a lower priority class.
Note that the default value for higher is different from the default value for
peers. This is done to provide convenient defaults that match typical use cases.

Attribute: lower

The lower attribute is used within a <priorityClass> element to define how
an active object will respond when a child of a lower priority class attempts to
start. The legal values are:

8 defer. The active element will continue to play and the to-be-started ele-
ment will wait until it completes. In effect, the new element is placed on the
pause stack at the beginning of its active duration. This is the default for
the Tower attribute.

8 never: The active element will continue to play and the to-be-started ele-
ment is ignored.

Children that exhibit defer behavior do not propagate a beginEvent until they
actually start.

Attribute: pauseDisplay

The pauseDisplay attribute lets an author define whether a paused child is
visible while it is paused and it defines how paused elements that remain visi-
ble respond to mouse events. The legal values are:
® hide: Do not display the element while it is paused.
8 show: Display the element while it is paused and allow it to respond to
mouse events from within its paused state. This is the default value for the
pauseDisplay attribute.
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Media objects. A media element gets activated based on the characteristics of
the parent time container unless modified by an explicit begin attribute. The
begin attribute may specify that a media object will begin based on syncbase,
eventbase of linking behavior. Continuous media items, such as audio and
video, start by default at the beginning of the object unless modified by a clip-
Begin or media marker attribute (if allowed).

The <seq> container. A <seq> container will start at the temporal moment
defined by its parent time container, modified by the value of the begin
attribute. The <seq> may begin based on scheduled or event timing. The
sequential nature of the <seq> container may never be violated by other SMIL
timing constructs, by interactive behavior (either link based or event based) or
media timing on a begin condition.

Of all of SMIL’s time containers, the <seq> provides the most restrictive set
of begin rules for its children:

B The implicit start time for each of the children of a <seq> is the end of its
predecessor element in the <seq>. For the first element, the implicit start
time is the beginning of the <seqg>.

m Children of a <seq> may use only a restricted set of values in their begin
attribute: only a single, non-negative temporal offset is allowed. This
means that a list of (multiple) start times, event timing, syncbase offsets,
media marker offsets, accesskey values and wall-clock times are not
allowed. The begin time may not be set to indefinite and the element may
not contain a repeat value. Disallowing media marker offsets is probably
an error in the SMIL specification, since media markers provide indexes
into the media object rather than the SMIL schedule, but given the limited
use of media marker timing, this is probably not a major issue.

The advantage of the <seq> (from a time model perspective) is that it is rela-
tively easy to calculate the effective begin moments of the children. The effec-
tive begin of the <seq> itself is as complex as any other SMIL time container.

The <par> container. A <par> container will start at the temporal moment
defined by its parent time container, modified by the value of the begin
attribute. The <par> may begin based on scheduled or event timing. The begin
time may be a wall-clock value or expressed via a syncbase relationship. The
begin time may also have the value indefinite. The parallel nature of the <par>
container does not mean that all of the elements are active at the same time, but
that all of its children are bounded by the scope of the <par>s active duration.

The children of a <par> all have a default start time that is equal to the sync-
base (the beginning) of the <par>. The children of a <par> may further make
unrestricted use of SMIL temporal semantics to define their begin times. The
only operational restriction is that no content may be rendered before the start
or after the end of the active duration of the <par>. If a continuous media ele-
ment is scheduled to begin before the start of the parent <par>, only that por-
tion that falls within the temporal scope of the <par>’s active duration will be
rendered.
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The <exc1> container. An <excl> container will start at the temporal mome
defined by its parent time container, modified by the value of the begin
attribute. The begin time determination for the <exc1> is identical to that of the
<par>. The critical difference between a <par> and an <excl> is that at most
one child of an <exc1> may be active at any one time. Nothing may violate this
condition. Under certain circumstances, inactive children of an <exc1> may be
in a paused state and may respond to certain Ul events. For a temporal per-
spective, they are not active during these periods.

Unlike the children of a <par>, the children have a default begin time of
indefinite. This means that, unless the time gets resolved during the active dura-
tion of the <exc1>, they will never begin. The children of an <exc1> may make
unrestricted SMIL temporal semantics to define their begin times. As with the
<par>, no content may be rendered before the start of the active duration of the
<exc1>. If a continuous media element is scheduled to begin before the start of
the parent <exc1>, only that portion that falls within the temporal scope of the
<exc1>'s active duration will be rendered.

Dealing with cycles and unknown begin times. It is possible to define a cycle
by having the begin times of a collection of objects depend entirely on the begin
or end of each other. In these cases, it will be impossible to ever define a
resolved begin time. Usually, none of the elements in the cycle will be activated,;
a SMIL player may reject to start a presentation if a cycle is detected.

If begin times are unresolved, they cannot be used to build a timing instance
for the object. Elements may become resolved during the active duration of
their parent, but if they are not resolved, they are ignored for timing purposes.

Timed Element Duration

The duration of timed objects depends on several factors: the media-defined
duration of an object, the explicit duration given to an object by SMIL’s timing
attributes and the number of times (or length of time) that an object repeats.
Throughout the book we have used the terms intrinsic duration, simple duration
and active duration for these concepts.

Under certain circumstances, elements will not have a known duration. This
can be because they have end conditions that potentially extend or limit a dura-
tion which cannot be resolved when timing calculations are made. Other
objects will have unknown begin times; if you don’t know when an object will
begin, you will not know how long it will last. (You may know how long it will
last if it ever gets the chance to start, but this is useless information for a sched-
uler — it is rather like knowing exactly what you would do with a large sum of
money that may never actually arrive.)

In order to create a runtime schedule, SMIL needs to define an implicit dura-
tion of an object. Each time container has a set of rules for determining its
implicit duration.

Media objects. The implicit duration of a media object is equal to the intrinsic
duration, modified by any c11ipBegin/c1ipEnd interval or media marker tim-
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ing. The implicit duration of discrete media is 0 seconds. The default implicit
duration of a continuous media object is the intrinsic duration of that object.

The <seq> container. The implicit duration of a <seq> container is the sum of
the active durations of its children. If any of the children of a <seq> has a dura-
tion of indefinite, the implicit duration of the <seq> is indefinite.

The <par> container. The implicit duration of a <par> depends on the setting
of the endsync attribute. By default, the implicit duration of a <par> is the
active duration of its longest child plus any resolved begin timing offsets.

The <excl> container. The implicit duration of an <excl> is the same as a
<par>, with this difference: the default begin time of the children of the <exc1>
is indefinite, which means that none of them (by default) contribute to the
<exc1>’s timing. Thus the effective implicit duration is 0. If a resolved begin
time exists for any children, this time is used to determine the implicit dura-
tion. Since the <excT> supports the endsync attribute, the default implicit
duration is the duration of the longest element plus any resolved begin time
offset.

Timed Element Termination

For timing purposes, an element will end at the end of its active duration. An
element may persist beyond the end of its active duration if it has an effective
fill period behavior defined other than remove. During this period it is not
active for purposes of the SMIL timing model, but it may be perceived as being
active because of it response to Ul events.

The end time of an element may be resolved or unresolved. Unresolved end
times result from event-based end specifications that have not yet occurred.
The end of an element may also be specified to be indefinite. While it is conve-
nient to associate indefinite with forever, a more correct definition of indefinite
is a time that will be determined by another context. In terms of timing calcula-
tions, a value of indefinite is considered to be greater than any resolved value,
and a value of unresolved is considered to be greater than indefinite.

13.3.2 Determining Schedules

The primary role of the scheduler is to determine the active duration of an

object and to use that active duration to influence the active duration of any

parents and children. There are two cardinal rules that must be taken into
account in determining schedules:

1) An element without a resolved begin time cannot be scheduled, even if its
duration is resolved. Elements without resolved begin times either do not
participate in the scheduling computation or they may keep their parent
active until their begin times are resolved.

2) An element with an end time of indefinite will result in an active duration of
indefinite.
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5) Otherwise, if an end value other than indefinite is specified and a dur
attribute is provided, the active duration is the smaller of the dur attribute
value and the value obtained by subtracting the begin from the end time.

While this all is very complex because of strange cases (such as when vari-
ous attribute values conflict), the active duration will always be either:

8 0 seconds, for discrete media and objects with unresolved times;

B a duration determined by the dur attribute, the intrinsic duration of contin-
uous media or child elements, or a value derived from subtracting an
explicit end time from the effective begin time; or

® the special value indefinite.

Note that the implicit duration of the time containers <par>, <seq> and
<excl> is determined by evaluating the children of those containers, as dis-

cussed on page 312.

Computing an Active Duration Including Repeat Behavior

Once you understand the process of obtaining an active duration without con-
sidering repeats, the extra work needed when the repeatCount or repeatbur
attribute is present is minimal. While there are a few special cases (that are
beyond the scope of this book), the main extra step is:
8 The active duration will be the minimum of the following three values:

a) the repeatCount times the computed simple duration (from the table),

b) the repeatbur as specified on the element, and

c) the value obtained by subtracting the begin time from the end.

If any of these values are unknown, substitute indefinite; this will only

result in an indefinite final result if all three values are indefinite.

The active duration is nearly always the repeat count times either the intrin-

sic object duration or a repeat duration.

Applying min and max to the Active Duration

Once the initial active duration has been computed, one final step is required:
the value must be compared with the value of the min and max attributes. The
final active duration is the greater of the min attribute value (or 0 if min is
unspecified) and the initial active duration, but it may not exceed the max
attribute value (or indefinite, if no max was specified).

Computing the Final Schedules

Once the active durations for all elements in the presentation are known, a
schedule can be determined. This schedule is usually not static: if events are
used, the schedule must be recomputed for the dependent sub-tree every time
an event condition becomes resolved or unresolved. The schedule may also
need to be recomputed when the system or custom test elements provided by
SMIL's content control facilities change the set of elements included in a presen-
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to the active duration of P1. P1 is determined to have an active duratior
0 seconds.

® P1 will start and then immediately stop. X will remain active for 20 sec-
onds, but clicking on it will have no effect because 1 and V1 cannot be
started outside of the active duration of P1.

B After 20 seconds, X ends and P0 terminates.

The key to understanding this example is that elements that have no
resolved begin time will have an effective active duration of 0. (Actually, they
will simply be ignored for purposes of computing a parent’s active duration.)
As a result, what looks to be a reasonably simple example turns out to be a
complex scheduler problem.

The complexity of this problem is illustrated by the fact that both the Real-
One player and HTML+TIME in IE-6 get it wrong. For many users, keeping
track of SMIL's complex timing relationships without the support of a sophisti-
cated presentation authoring system can lead to a range of scheduling prob-
lems that are difficult to debug.

The SMIL 2.0 specification’s discussion on timing is comprehensive but the
material remains very complex. In trying to understand the details of timing,
dare to trust your own judgements and try your presentation on a range of
SMIL players. This will lead to maintainable, future-proof SMIL documents.

13.4 Integrating SMIL Timing in Other Languages

We close this chapter with one last timing topic: how do you integrate SMIL
timing into XML languages that are not based directly on the SMIL 2.0 Lan-
guage profile? When used in a native SMIL 2.0 document (one in which the
outer XML tag is <smi1>), the nature and meaning of various timing elements
is clear. When integrating SMIL timing into other XML languages, a mechanism
is required to identify timing containers with the target language.

The SMIL 2.0 specification supports host language integration using two
attributes: timeContainer and timeAction.

13.4.1 Time Container Integration Issues

Ome of the advantages of the SMIL 2.0 specification is that it provides a modu-
larized architecture. This allows designers of other XML languages to take SMIL
modules and integrate the associated functionality into their languages. This
has been done successfully for SVG and XHTML.

One of the problems of the integration of SMIL functionality is to determine
how SMIL’s time containers can be modelled in the target language. There are
essentially two choices: a set of namespace extensions can be defined for a lan-
guage to add new elements and attributes, or a set of extra attributes can be
integrated into the target language that allow special behavior to be associated
with any element using those attributes.
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The timeContainer attribute cannot be applied to existing SMIL <p:
<seg> and <excl> containers. (They would either be redundant or ca___
havoc.) They may, in principle, be applied to any element in a target host lan-
guage, but such a language may limit the elements to which this attribute may
be applied. The intrinsic duration of an element using timeContainer is
defined to be equivalent to media object timing. Language designers using
timeContainer must define how the intrinsic duration is defined.

Note that it is theoretically possible to apply timeContainer to a SMIL
media object; this allows media objects with children to exhibit time container
functionality. While this is useful for direct insertion of media in a presentation
{such as supporting in-line text), this is currently not supported in the SMIL
Language profile. None of the mainstream SMIL players (RealOne, GRINS and
Ambulant) support the TimeContainerAttributes module. It is supported in the
HTMLA+TIME implementation of XHTML+SMIL.

Attribute: timeAction

Where the timeContainer attribute enables a ‘foreign’ element to assume
SMIL time container semantics, the timeAction attribute allows an author to
define how those semantics should apply to the associated element. The
timeAction attribute does not define timing semantics, but it defines which
semantics apply to the definitions in the current element.

Language designers may define the values for timeAction. The legal values
defined in the SMIL specification are:

B jntrinsic: specifies that the intrinsic timing behavior is controlled;

B display: specifies that timing behavior of the display is controlled, as
defined by CSS (which can impact the layout of the presentation);

m visibility: specifies that timing behavior of the element’s visibility is con-
trolled, as defined by CSS;

8 style: specifies that timing behavior of any in-line style is controlled, as
defined by CSS;

® class:classname: specifies behavior of the inclusion of the given classname is
controlled; and

B none: specifies that timing behavior does not control any actions.

The default behavior for timeAction is intrinsic.

SMIL time containers provide scheduling control over their children. Other
control is exercised by attributes on the child elements. When using time con-
tainers, a scheduling-only behavior is obtained by the use of the intrinsic behav-
ior. If the value of intrinsic is not selected, then the control of any other
scheduling will be done in addition to intrinsic. This does not apply to the value
of none.

For the use and restrictions on timeAction, please see the following exam-
ples section.
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active duration calculations that are required to support general SMIL timing,
We closed with a discussion of how time functionality can be integrated by lan-
guage designers into other XML languages.

The material in this chapter is advanced. If you are new to SMIL or have only
a superficial understanding of how SMIL’s elements and attributes work, we
encourage you to spend time building examples rather than building execution
instance lists. At the same time, it is good to understand the intricacies of how
event timing and syncbase activation can lead to more interesting and interac-
tive content.

We encourage you to visit the book’s Web site to obtain copies of sample pre-
sentations that make use of these features. As you become comfortable with
our examples, you can start building your own. Ultimately, this should help
spice up content on the Web!

13.6 Further Resources

Css

Cascading Style Sheets, Level 2, Bert Bos, Hakon Wium Lie, Chris Lilley and Ian
Jacobs (eds), W3C Recommendation, 12 May 1998.
http://www.w3.0rg/TR/CSS2.

IE-6’s HTML+TIME

For information on the SMIL 2.0 XHTML+SMIL compatible HTML+TIME player
in Microsoft’s IE-6 browser, see:
http://msdn.microsoft.com/1library/default.asp?url=/workshop/
author/behaviors/reference/time2/htime_node_entry.asp.

DOM events

Document Object Model Events, Tom Pixley (ed.), W3C Recommendation, 13
November 2000,
http://www.w3.0rg/TR/DOM-Level-2-Events/events.html.
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that are difficult to describe using standard timing. The restart behav
attributes allow an author to control how and when an element restarts with
respect to external events or internal SMIL syncbases; this can be used to pro-
vide predictable behavior in interactive or event-driven application. The syn-
chronization behavior attributes allow an author to determine which object or
element should serve as the master media object for timing control purposes;
this allows, for example, the timing of an audio element to pace the rendering
of other objects in a presentation. Finally, the time manipulation attributes
allow the speed and direction of the SMIL clock to be manipulated in many
interesting ways — such as reversing the order of presentation of a media
object; these are especially useful for controlling local animations on media
objects.

This chapter discusses these advanced timing attributes in detail. Some
attributes were introduced in earlier chapters, but all of the behavior aspects of
element fill, restart, synchronization and time manipulation attributes are cov-
ered below.

14.1 Fill Behavior Control

Chapter 7: Basic SMIL Timing introduced SMIL'’s facilities for controlling object
persistence using the fi11 attribute. In that chapter, we considered the simple
attribute settings of freeze and remove. In Chapter 10: Transition Effects, as part
of the discussion on the need for existing content associated with a transition to
extend beyond its normal rendering lifetime, we discussed the transition
attribute setting for fi17. In addition to these three values, fi11 also accepts
three other values: hold, auto and default. The discussion below unifies our pre-
sentation on fill behavior and discusses how all of these attribute values relate
to each other. We start with a review of fill behavior, then discuss the attributes
and attribute values for fi11 and fi11Dpefault, and then look at several exam-
ples of using fill behavior.

14.1.1 Understanding the Fill Behavior

Timed objects in a SMIL presentation have several types of durations: their
intrinsic, simple, active duration and rendered durations. The intrinsic dura-
tion is determined by the media object. The simple duration is determined by
taking the intrinsic duration and adding explicit object timing (most often
using the dur attribute). The active duration is determined by applying repeat
behavior to the simple duration. When all of these times have been deter-
mined, the setting of the fi11 attribute determines the rendered duration: it
defines how long a media object remains visible after its active duration has
ended. The rendered duration depends on many things in a SMIL presentation,
of which the most important is usually the temporal context of the parent ele-
ment. This section reviews the important aspects of rendering duration and
object persistence.
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® hold: keep the element visible until the parent element ends. For <par> par-
ents, this is equivalent to a behavior of freeze, since the ending of the <par>
triggers the ending of its children. When used with a <seq> or <body> time
container, it keeps the object visible throughout the entire duration of the
<seq> container.

B quto: keep the element visible or remove the element, depending on other
attributes on the element. If the element contains a dur, end, repeatCount
or repeatDur attribute (regardless of the value), then use fi11="remove"
behavior. If the element does not contain a dur, end, repeatCount or
repeatbDur attribute, use fi11="freeze" behavior. Note that the effective
fill behavior based on the presence or absence of the listed attributes occurs
only when the fi11="auto" value has been explicitly defined.

B default: determine the fill behavior based on the (effective) value of the
fill1pefault attribute. This is the default behavior when no fi11 attribute
is explicitly defined. (As discussed in the next section, the default behavior
for fi11pefault is auto.)

In cases where an element is frozen or extended, the actual visibility of the
object will depend on other objects rendered during or after the element’s defi-
nition. In particular, if a frozen object is partially covered by another object that
is subsequently removed, the entire frozen object must be re-rendered
(refreshed) by the player.

Attribute: fillDefault

The fil1Default attribute sets the default fill behavior of that element and its
descendants. It accepts the remove, freeze, transition, hold and auto values of the
111 attribute, but not the default value. It also defines an additional value:
M jnherit. the associated element inherits the value for fi11Default from the
parent of this element. If the parent does not exist, use auto. The inherit
value is the default.

Only the SMIL Language profiles uses this attribute.

14.1.3 Examples of Fill Behavior

This section considers various aspects of defining a fill behavior in a SMIL 2.0
document. We organize the examples by the setting of the attribute value.
Before we start, a word of caution for readers who use these examples as a
basis for their presentations: some SMIL players (such as RealOne) freeze the
final state of an entire presentation on the display when the presentation ends,
while other players (such as GRINS and Ambulant) clear the screen at the end.
Neither of these approaches are described using SMIL fill semantics, but
instead are choices of the various player developers. Both represent legal SMIL
behavior, but both choices can influence the apparent fill behavior of the final
state of the presentation.
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allowed to restart when a user clicks on the video object. The restart attribute
is set to always to allow restarts, which is usually the default behavior.

The restart attribute allows bounds to be placed on restart behavior of an
element. The general choices are to always allow restarts, to never allow
restarts, and to allow restarts only when the object is nof active. It is not possi-
ble to state that an object can be restarted only when it is active, although you
can effectively get this behavior by using fi11="remove" on the object.

There are many subtle aspects of restart behavior that need to be understood
by SMIL player developers. Here is a summary:

® What happens when an active element restarts?: The first thing that happens
when an active element restarts is that it ends it current iteration. While this
seems obvious, it has a number of concrete consequences. These include
that any other elements that are waiting on an end event of the running
object get this event: the element first ends then begins a-new. Once it
restarts, any objects that are waiting on a begin event for that element will
receive the event. (This may in turn cause them to restart.)

B Can an element be selected for restart during its fill period?: Yes, assuming that
the restart attribute allows restarting. Note that although an element is
selectable during the fill period, it is outside its active duration.

® s there a notion of state in a presentation, so that a restarted object ‘knows’ that it
has restarted?: In general, no. The SMIL scheduler certainly maintains state
information on the restart history of objects, but once an object restarts, it is
considered to be the first (and only) instance of that object. Any fill behav-
ior is reset and any objects that depend on the start of the element in ques-
tion get restarted /ended.

® Can an element restart after its parent time container has ended?: No. Once a
parent ends, none of its children are active or can be reactivated, unless the
parent time container restarts. The only way that an element can restart
after its parent time container has ended is if the parent (or direct ancestor)
is restarted.

8 Can a parent time container restart during the active duration of a child object
which is not restartable?: Yes. The restart behavior of a parent container
depends on its restart attribute setting. If the parent restarts, all of the chil-
dren will begin their rendering lifetimes as if they were starting for the first
time.

The restart behavior of elements must always be evaluated in the context of
their operational environment. The combination of event behavior and restart
behavior opens a host of possibilities for interesting media presentations, but
the impact on the performance of player may be non-trivial. In general, the
restarting of media items that are not stored locally can also have a substantial
performance impact on a presentation — streaming servers will usually restart
by re-sending a stream from the beginning rather than expecting the player to
cache the object.
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requests pending for delivering media content, it may not be able to sus-
tain a guaranteed delivery rate for data objects within any one stream. This
may cause a presentation delay at the client-side player or browser.

m Network Infrastructure: the Internet usually provides non-guaranteed, best
effort service when delivering data packets associated with a media
stream. Individual packets may get lost or may be routed via delay-sensi-
tive routes. Even when used with streaming protocols, packets may either
never arrive or they may arrive later than required for optimal playback.
This may cause a presentation delay at the client side player.

W Player Architecture: the local architecture available to the player will also
determine the playback characteristics of a piece of media. If many
time-sensitive streams need to be supported in parallel, or if the memory or
processor resources available at local clients is insufficient, a presentation
delay may result during playback.

While the capacity of the international Internet increases each year, the
demands on that capacity also increase. For popular events, even the most
powerful media servers can become taxed to the point where they can no
longer offer reliable media serving services. And while the perception is that all
client-side machines contain enough processing power to handle media pre-
sentation, the reality is that the diversity in clients — from desktops through
PDA's to telephones — means that there will always be a shortage of resources
somewhere in the transmission and delivery pipeline.

Delays in media presentations are usually unavoidable. From a SMIL per-
spective, since these delays are a fact of presentation life, a mechanism needs to
be defined to help an author determine how these delays can best be managed
in the content of an individual presentation. In early media players, the internal
architecture of the player determined how delays were managed, but as pre-
sentations become more complex, a one-size-fits-all approach is not always
appropriate.

Figure 14-11 illustrates three cases of synchronization delay problems. In
Figure 14-11(a), we see a single video object whose delivery has encountered
some sort of delay. A SMIL player will usually have few alternatives in this
case: since it can’t display frames that don't exist, it can either simply delay the
video until the required frames arrive, or it can request that the server send
only new frames so that the presentation skips over the unavailable data.

Figure 14-11(b) illustrates a more complex case. Here, two time-sensitive
media objects are being delivered, one of which encounters a delay. The media
player now needs to decide if the delayed video object needs to impose a simi-
lar delay on the (un-delayed) audio object, or whether the audio object can sim-
ply continue to be presented. Both of these cases illustrate that a SMIL
presentation must manage several levels of time: the time relationships within
a media object and the time relationships across media objects and within a
presentation.
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network work or at the player. In these cases, the syncBehavior attribute can
specify whether the entire parent timeline should be artificially delayed to
maintain global synchronization or whether the local element can vary within
the parent timeline.

The legal values for this attribute are:

B canSlip: An element that has canSlip declared may slip in time relative to
that of the parent time container. This means that the element may be ren-
dered before or (more typically) after its exact scheduled time. This has the
consequence that a soft synchronization relationship is maintained with the
parent — and by extension, with all of its siblings. When soft synchroniza-
tion is defined, the syncTolerance value is ignored. Any delay in this ele-
ment will not impact the presentation of other elements.

B Jocked: An element that has locked declared will remain a strict synchroniza-
tion relationship with other elements in the parent time container. This
means that any delay in one of the children will impact the rendering of all
elements. This has the consequence that a hard synchronization relation is
defined. The ‘hardness’ of the relationship — that is, the degree to which
transient errors are allowed — is defined by the syncTolerance attribute.
Note that SMIL 2.0 does not proscribe a particular behavior to ensure that
lIocked elements are kept temporally consistent: the approach used by the
player architecture may include delaying all elements when one is delayed,
or forcing delayed elements to jump ahead in time to remain consistent
with other elements.

B jndependent. An element that has independent declared defines a local time-
line that, while initially scheduled in the context of the parent time con-
tainer, does not depend on the timing of other elements for its rendering.
This has broad consequences, including the responses to pause and interac-
tive behavior of the siblings. For example, it means that it ignores any
hyperlink seek operations on it parent (and other ancestors).

B default. An element that has default declared obtains its behavior from the
setting of the syncBehaviorDefault attribute. This is the default setting
for the syncBehavior attribute.

Given the unpredictable nature of network media delivery, it is impossible
to define that a given media object should be rendered without problems; the
synchronization behavior attribute only defines how the player should
respond to any delays associated with that element.

Attribute: syncBehaviorDefault

The syncBehaviorpefault atiribute defines a default synchronization behav-
ior for an element and its children. It accepts the canSlip, locked and independent
values of the syncBehavior attribute, but not the default value. It also defines
an additional value:
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B inherit. the associated element inherits the value for syncBehavior from
the parent of this element. If the parent does not exist or if no ancestor
define a syncBehaviorDefault behavior, the synchronization behavior
will be player dependent. The inherit value is the default value for
syncBehaviorbefault attribute.

Only the SMIL Language profile uses this attribute.

Note that unlike other default attributes in this chapter, the actual default
synchronization used by a media player is implementation dependent. This is a
result of the complexity of media player architectures and media playback
environment. A value of locked is used by the RealOne player as default. A
value of canSlip is used by GRINS, Ambulant and many mobile SMIL players.

Attribute: syncTolerance

The syncTolerance attribute defines tolerance to synchronization delays for
time containers in which the synchronization behavior has been declared to be
locked. This attribute define the amount of skew or delay that is acceptable
before the player needs to enforce re-synchronization of all of the effected ele-
ments.

The legal values for this attribute are:

® clock-value: this attribute value consists of a SMIL clock value, measured in
element simple time, that defines the amount of skew allowed within a
hard synchronization relationship. Times are typically seconds or fractions
of a second.

8 default: this attribute value declares that the tolerance is determined by the
syncToleranceDefault attribute. This is the default value for the
syncTolerance attribute.

The shorter the synchronization tolerance, the more precise the synchroniza-
tion relations among peer elements. This can be useful for maintaining lip syn-
chronization, but it may impose a substantial (and unrealistic) performance
requirement on the player architecture and the delivery infrastructure. Note
that very tight synchronization relationships are often better migrated to the
media definition than to the runtime synchronization among independent ele-
ments.

Attribute: syncToleranceDefault

The syncTolerancebefault attribute defines a default synchronization toler-
ance value for an element and its children. It accepts a clock-value but not the
default value of the syncTolerance attribute. It also defines an additional
value:

B nherit. the associated element inherits the value for syncTolerance from
the parent of this element. If the parent does not exist or if no
syncTolelrancepefault was defined, the synchronization tolerance will
be player dependent. The inherit value is the default.

Chapter 14: Advanced SMIL Timing Attributes


















358

tive decrease in speed. Negative values are also allowed; they will cause an ele-
ment to play in the reverse direction.
The speed attribute accepts the following value:

B number: this number defines the playback speed in element time. It is a rel-
ative value (since the speed of the parent may also have been modified.) A
value of 0 is valid — it does not mean that the clock is frozen; it will be
ignored. The default value is 1.0, meaning the same rate as the parent.

The simple duration of the object must be resolved before a negative speed
manipulation can take place.

Attribute: accelerate

The acccelerate attribute specifies a perceptual acceleration factor that is
applied to the beginning of a temporal pass though an object. If a decelerate
factor is also used, the sum of the acceleration and deceleration must be less
than or equal to 1.0.
The accelerate attribute accepts the following value:
B number: this value defines a real number in the range 0.0-1.0 that is inter-
preted as a time bound during which an acceleration function will apply to
a media object. The smaller the number, the quicker the acceleration. The
default value is 0, meaning no acceleration.
If the sum of the acceleration and deceleration factors is greater than 1, both
will be ignored. If a repeat is specified on the element, the accelerate will be
applied on each iteration.

Attribute: decelerate

The decelerate atfribute specifies a perceptual deceleration factor that is
applied to the end of a temporal pass though an object. If an accelerate factor is
also used, the sum of the acceleration and deceleration must be less than or
equal to 1.0.
The decelerate attribute accepts the following value:
® number: this value defines a real number in the range 0.0-1.0 that is inter-
preted as a time bound during which an deceleration function will apply to
a media object. The smaller the number, the quicker the deceleration. The
default value is 0, meaning no deceleration.
If the sum of the acceleration and deceleration factors is greater than 1, both
will be ignored. If a repeat is specified on the element, the decelerate will be
applied on each iteration.

14.4.3 Examples of Time Manipulation

This section provides several examples of the use of time manipulation
attributes. Please note that while the format of elements and attributes is that of
the SMIL Language profile, significant support for time manipulation is only
provided in the XHTML+SMIL profile.
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14.5 Summary and Conclusion

This chapter provides an overview of several advanced timing control
attributes for controlling fill behavior, restart behavior, synchronization behav-
ior and time manipulation.

The fill behavior attributes allow the visual persistence of objects to be
extended past the active duration. They can also be extended past the duration
of their parent time container. Of all of the attributes discussed in this chapter, a
fi11="freeze" setting will probably be the most used advanced timing effect
in SMIL.

The restart behavior attributes allow the integration of event-based timing in
a presentation to be controlled in a coordinated fashion. Once events are
allowed, a mechanism is required to stop multiple events from (re)starting an
attribute. The model for event behavior was developed in Chapter 13:
Advanced SMIL Timing Behavior and Control.

The synchronization behavior attributes in SMIL allows a presentation
author to define critical sections of a presentation directly rather than relying
on default behavior from the player. The main use of these attributes will be to
control which sections of a presentation are not sensitive to exact synchroniza-
tion requirements so that the players resources can be focused on key code sec-
tions.

We concluded this chapter with a discussion of advanced timing attributes
for controlling the interpretation of the system clocks in a hierarchical manner.
This facility, which is especially useful for animation, is currently only broadly
supported by Microsoft’s IE-6 renderer for XHTML+SMIL. Future support can
be expected in SVG implementations.
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Extended
Content
Control

The SMIL BasicContentControl module defines a set of elements and attributes
that allow the presentation of parts of the document to be determined based on
the setting of one or more system test attributes. The facilities provided by the
basic content control primitives are essentially the same as those supported in
SMIL 1.0, with some minor naming differences and the extension that test
attributes can also be placed on SMIL elements without being wrapped in a
<switch>.

The SMIL 2.0 content control mechanisms also provide a number of
advanced features. These include the ability to load media objects before they
are actually needed, so that presentation can occur as smoothly as possible, and
the ability to extend the set of test attributes to include special-purpose test
variables that are defined by the document author. SMIL 2.0 also supports the
skip-content attribute from SMIL 1.0.

This chapter looks at the three general areas of advanced content control. We
begin with a discussion of the skip-content attribute, since this attribute is
supported by all SMIL 2.0 Language and Basic profile players. We then look at
support for pre-fetching media and close with a discussion of the custom test
attribute facilities in SMIL 2.0.

The nature of the material in this chapter is such that we segment each topic
area into separate sections, each with their own examples. We build on the
material presented in Chapter 9: Content Selection and Control; readers are
encouraged to read that chapter before continuing with the discussions below.

16.1 Skip Content Control

If a prize were to be given for the worst attribute description in the SMIL 2.0
standard, skip-content would stand an excellent chance of winning. While
nothing in the description is incorrect, there is very little text to help language
users and language designers understand the intent and use of skip-content
control. In order to understand the operational aspects of skip-content, it is
handy to consult the SMIL 1.0 specification. The section Extending SMIL 1.0 pro-
vides a useful summary of skip-content behavior. (The section below also pro-
vides all the information you need to know to effectively use the skip-content
attribute.) -
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16.1.1 Motivation: Future-Proofing SMIL

SMIL has strict rules that govern how a SMIL parser must react to errors in a
document. In general, if an error is found, the entire document should be
rejected. While the reason for this is clear — the temporal structure of the docu-
ment depends on the total evaluation of the SMIL file, which means that a syn-
tax error in one part can radically impact the timing of other parts — it has the
unhandy side-effect that if older parsers attempt to process a newer version of
SMIL (in which new element structures have been defined), then the entire doc-
ument must be rejected when this is not really necessary.

In order to future-proof SMIL, an attribute was defined that can control the
parsing and evaluation of elements and element content. The skip-content
attribute covers two cases:

@ If a new element is introduced in some future version of the SMIL lan-
guage, the skip-content attribute can be used to instruct older parsers
either to ignore the new element but to still process the children of that ele-
ment as normal SMIL statements, or to ignore the element and its contents.

a If an existing empty element — that is, it is defined not to have any child
content — is changed in a future version of the language to include child
content, the skip-content attribute can instruct the older parser either to
ignore the contents of that element (but to still process the element) or to
generate a syntax error.

The content addressed by the skip-content directive has nothing to do
with any object pointed at by a src attribute: skip-content only considers the
element and the children of that element. This is a key concept in understand-
ing how skip-content works.

16.1.2 Skip Content Control Attributes

The SkipContentControl module defines one attribute: skip-content. Note that
since this attribute is a hold-over from SMIL 1.0, it uses old-style hyphenated
naming instead of camel cased naming.

Attribute: skip-content

The skip-content attribute is a Boolean variable that accepts two values:

m trye: This value covers two cases.
(1) If the element containing this attribute is not recognized, ignore the ele-
ment and ignore its contents.
(2) If the element containting this attribute is recognized but if its content
model changes from empty to non-empty, then process the element but
ignore the child content.

B false: This value covers two cases.
(1) If the element containing this attribute is not recognized, skip the
elment but process the content (its child elements) as if the unknown ele-
ment did not exist.

Chapter 16: Extended Content Control









16.2 Custom Test Attributes

One of the important contributions of SMIL 1.0 was the introduction of system
test attributes which, together with the <switch> element, allowed a choice to
be made among various content paths in a presentation. The SMIL specification
defines a set of system test attributes that cover many of the basic selection
needs with SMIL documents. These attributes and the <switch> statement are
discussed in Chapter 9: Content Selection and Control.

The disadvantage of the system test attribute architecture is that all test vari-
ables need to be defined as part of the language specification. There is no mech-
anism to extend the choices available to users on a per-presentation basis.
Although it is possible to define custom namespaces with new sets of test
attributes, the author would have no control over the recognition of these
extensions by a particular SMIL player.

The SMIL CustomTestAttributes module defines an architecture for extending
the set of test variable available for use in <switch> statements (or as
stand-alone test variables). It allows authors to create new test variables for
adaptivity that still work on existing SMIL 2.0 players. The module defines two
elements and four attributes: the <customAttributes> and <customTest> ele-
ments and the customTest, uid, defaultState and override attributes.

16.2.1 Understanding Custom Test Attributes

The custom test attribute architecture is similar in scope and intent to the sys-
tem test attribute architecture defined in Chapter 9: Content Selection and Con-
trol: a test variable is defined that can be used to select an element for inclusion
in a presentation. The (custom) test variable is defined as an attribute that may
be attached to any element: if the attribute evaluates to true, the element is
included in the presentation; if it evaluates to false, it is ignored.

Unlike the system test attribute architecture, there is no pre-defined set of
custom test variables. As a result, a mechanism is required to define custom
test variables within the SMIL source document.

Custom test variables are defined as part of the <head> section of a presen-
tation by using the <customTest> element. All of the <customTest> elements
are defined as children of the <customattributes> element. At the time of def-
inition, each custom test variable can be given a default value (true or false).
This value may be overridden by either the user (via the user interface of the
player) or by consulting an external settings file that is provided via the uid
attribute.

Within the user interface community, the issue of providing overrides to sys-
tem-defined values has always been a hot topic. There are many who feel that,
philosophically, the user should always have the final say over the content that
is presented. Document authors often feel that they are in the best position to
decide which content is appropriate for which set of users. SMIL takes a neutral
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16.2.3 Custom Test Attributes

SMIL defines four attributes to manage the definition and processing of custom
test variables. Each of these are considered in this section.

Attribute: customTest

The customTest attribute takes a list of custom test names defined in the
<head> section as an argument. If all of the names refer to custom test variables
that resolve to true, the associated element is included in the presentation. If
any of the custom test attributes listed resolve to false, the element is not
included in the presentation.

All of the rules pertaining to the evaluation of system test variables apply to
custom test variables.

Attribute: defaultState
The defaultstate attribute defines an initial value for the custom test vari-
able. It is used in the <customTest> element only. Permissible values are:
B true: the associated test variable is true and should allow rendering.
W false: the associated test is false and should block rendering.
The default value is false.

Attribute: override

The override attribute states whether or not the custom test’s state should be
readily changeable by the user. It accepts the following values:
B visible: this value lets the user alter the test’s state through the browser’s
interface for changing custom test states.
B hidden: do not list this variable as alterable in this interface.
The default value is hidden.
Note that the browser may still provide the user with other, less obvious
means to change a hidden test state.

Attribute: uid

The uid attribute provides a URI to a resource determining the test’s state. The
URI may simply be a registration of a fixed state for the test. On the other hand,
it could be a process that communicates with the browser to set the test’s state.
This attribute takes priority over the defaultstate attribute in assigning the
state. In turn, the user has highest priority, being able to change the state given
by the uid attribute.
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16.2.4 Examples Using Custom Test Attributes

Use of the custom test attribute facility is illustrated in Figure 16-1. This appli-
cation illustrates part of a medical dossier. The dossier (of which this fragment
is a small part) contains information on a problem with a patient’s right back
leg. It also contains media objects that describe the operation on the right leg.

The application of custom test attributes is partitioned across two sections of
the document. The <head> section contains the definitions of two custom test
attributes (Annotations and medicalStaff), and the <body> section contains refer-
ences to the state of the attribute values.

In the <head> section, the <customattributes> element on line 3 contains
the definition of the two custom test attributes. Each test variable is defined in a
separate <customTest> element. The first definition, of Annotations on line 4,
creates a test variable with a default state of true and with an override value of
visible. This means that the Ul of the player may provide an obvious means of
selectively changing the attribute value from true to faise (or vice versa). The
second definition, of medicalStaff on line 5, creates a test variable with a default
state of false and with an override value of hidden. The intention is that, as part
of the user’s profile, there is some indication on the capabilities of this viewer. If
he or she is a member of the medical staff, they will get access to more detailed
information in the presentation.

The <body> section contains several examples of the application of the cus-
tom test variables, as well as the use of other content control mechanisms. Line
11 contains a <switch> element. The <switch> evaluates its children in docu-
ment order, activating the first child that has a test variable (system or custom)
that resolves to true.

If the bandwidth of the network link has been determined by the player to
be 56Kb or greater, the <par> element (and its contents) on line 12 is played. If
the bandwidth is determined to be lower, then the <seq> on line 20 is selected.
Both the <pars> on line 12 and the <seg> on line 20 contain a collection of media
objects. One of the two elements in the collection is a video object or an image
(depending on the bitrate) and the other is a conditional piece of content that is
only displayed if the Annotations variable resolves to true. At the top of Figure
16-1, we see three images. The left two images represent the output of this sec-
tion of the presentation: if the Annotations custom test variable resolves to true,
the base media object is displayed with an (animated) annotation overlay. If it
resolves to false, only the base media object is presented.

On line 29, we see another use of the custom test variable. Here, the 29 sec-
ond <par> is only played is the medicalStaff attribute value is true. This segment
— which illustrates how a scalpel breaks during the operation — consists of a
base media object and a separate annotation object; this latter object is only
shown if the Annotations custom test variable resolves to true. The top-right
portion of Figure 16-1 shows the video of the operation with the annotation
overlay.
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16.3 Prefetch Control

The PrefetchControl module allows an author to give hints to the player on
when various media items should be fetched from the media server in advance
of that media’s use. This can allow a presentation to execute more efficiently,
since media objects that are needed later-in a presentation can be fetched dur-
ing times when not much transfer activity takes place in the player. This can
help spread any peaks in network transfer use across the duration of an entire
presentation

16.3.1 Understanding Pre-Fetching of Media

Media objects tend to be relatively large items that require substantial time to
transfer across a network infrastructure. Often, a player can optimize presenta-
tion performance by pre-loading parts of currently active media items or
pre-fetching the next media element in its display queue. Such pre-load and
pre-fetch behavior is nearly always local in scope.

In contrast to the player, a presentation author has a global view of which
objects will play an important role in the presentation. For this reason, the
author is sometimes in a better position to decide which elements should be
fetched early. Unfortunately, most authors have little information available
about the characteristics of the network connection state during the presenta-
tion or the amount of buffer space available to the player. As a result, author
pre-fetch directives are taken as informed hints by the player, but the player
remains in final control over which objects get fetched when.

In the SMIL pre-fetch model, the loading of future media is not a transparent
activity that occurs in the background: an explicit request for a pre-fetch will
result in the creation of a pseudo-media reference with a simple duration that
gets factored into the timing of the document. (We give an example of this on
page 396.)

Pre-fetching media works best when the media object is static — that is, it is
an image or video that is not expected to change during the presentation. If you
were to pre-fetch stock ticker information, the data that you pre-fetch may
actually be stale by the time you present it: since the SMIL player has no means
to reliably detecting that the stored information has changed other than infor-
mation in the original transport header, it cannot invalidate the version in its
buffer. Authors should be aware of this problem. For example, if the hittp proto-
col header indicates that a media object is valid but if the media object changes
at the server, this will not be detected.

Another problem of which authors should be aware is the potential for
incurring media charges in a pay-per-view (PpV) environment. If a media item
is pre-fetched from a PpV server but never rendered because of early termina-
tion of the presentation (or because of the settings on a SMIL <switch>), users
may be presented with charges that they may not realize they had made. SMIL
has no mechanisms for guarding against the (mis)use of this situation.
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was defined (for example, dur="10s"), this would bound the delay within this
directive. If the entire video could not be fetched in this period, the implemen-
tation is free to cancel the pre-fetch activity.

At some later point in the presentation, the video is shown. The video will
run until completion unless the user initiates a mouse click on the rendering
region M. If so, the video ends and the closing logo is displayed. If the pre-fetch
on the closing logo was successful, the image would pop up very quickly.

Note that even if only a few seconds of the video were viewed, it is possible
that the entire object was pre-fetched. This can have pay-per-view conse-
quences.

16.4 Summary and Conclusion

The purpose of the extended content control attributes is to provide additional
document processing control for advanced users. Of the various features pre-
sented, all are supported only in the full SMIL 2.0 Language profile. The
skip-content attribute is often recognized and parsed, but it is not always cor-
rectly supported by SMIL players. The pre-fetch control attributes are generally
supported, but they represent only a high level of presentation performance
control. The custom test attributes, although very useful in designing cus-
tom-tailored presentations, do not enjoy wide player support.

One would think that there is little reason to use all three sets of attributes.
Still, gaining experience with advanced content control features that remain
declarative rather than scripted exposes powerful features that will probably
only be expanded upon in future versions of the SMIL language.

16.5 Further Resources

SMIL 1.0 Specification.

Synchronized Multimedia Integration Language (SMIL) 1.0 Specification.

W3C Recommendation, 15 June 1998. http://www.w3.org/TR/REC-smil .

See the appendix on Extending SMIL 1.0 for the motivation for the
skip-content attribute.
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basic time containers 154, 136-137

BasicAnimation elements 79

BasicAnimation module 419, 423-424

BasicContentControl module 412, 414,
416, 419, 423-424

BasicInlineTiming module 412, 414,
416, 419, 423-424

BasicLayout module, 412, 414, 416,
423-424

BasicLinking module 412, 414, 416,
419, 423, 425

BasicMedia module 85, 98, 412, 414,
416, 419, 422424

BasicTimeContainers module 137,
412,414, 416, 419, 423424
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BasicTransitions module 412, 414, 423,
425

begin attribute 142, 3940, 154-155,
162-163, 285, 335-336, 338-339, 344,
346-347, 419, 424

“begin” attribute value substring, 424

begin event 3940

begin time 22, 34, 90, 117, 138, 140, 150,
154, 278-279, 285

begin/end values 141, 155

"beos" attribute value 192

binary encoding 18

body 98, 282, 390

<body> element 79, x, 23-25,77, 88—
89, 121-122, 137, 162-163, 184, 302,
368, 395, 424

bordercolor attribute 221, 96, 425

borderwidth attribute 221, 425

bottom attribute 113, 33,108,111-112,
118, 263, 268, 272, 282, 424

"bottom™ attribute value 233

bottom property of CSS 281-282

"bottomCenter" attribute value 231

"bottomLeft" attribute value 231, 262

"bottomteftClockwise" attribute
value 234

"bottomLeftCounterClockwise"
attribute value 234

"bottomLeftDiagonal" attribute
value 234

"bottommid" attribute value, 262

"bottomRight" attribute value, 231,
262

"bottomRightClockwise" attribute
value 234

"bottomRightCounterClockwise”
attribute value 234

"bottomRightDiagonal" attribute
value 234

"bowT1iewipe" attribute value 231

"boxSnakeswipe" attribute value 234

"boxwipe" attribute value 231

browsers 193, 391

<brush> element 89-90, xi, 79, 85, 88,
95,98, 141, 147, 149-151, 155, 162,
242,252,327, 333, 343, 350, 357, 368,
424

BrushMedia module 98, 412, 423-424

"bsdi" attribute value 192



by attribute 372
in animation 372, 369, 371, 424
in transitions 219

Cc

calcMode attribute 219, 374, 369, 373—
374,376, 424
calculation modes 374
Candidate Recommendation W3C 257
"canS1ip" attribute value 351, 350
captions 8, 16
CDATA (character data) attribute type
80
CD-ROMs 63
"center" attribute value, 262
"centerRight" attribute value 233
"centerTop" attribute value 233
centimeter 282
character attribute value type 412, 419,
423-424
child elements xi, 23, 35, 38-89, 138,
149-150, 155, 334
"circle" attribute value 232
class atiribute 281-283, 80, 281, 424
class selectors, of CSS 281
classes of XML documents 76-77, 80—
81
clipBegin attribute 244-245, 94, 424
clipeEnd attribute 245, 94, 424
clock values 134, 350, xi, 141-142, 149,
151,155
"clockwipe" attribute value 230, 233
"clockwiseBottom" attribute value
233
"clockwiseBottomRight" attribute
value 233
"clockwiseLeft" attribute value 233
"clockwiseNine" attribute value 233
"clockwiseRight" attribute value
233
"clockwisesix" attribute value 233
"clockwiseThree" attribute value
233
"clockwiseTop" attribute value 233
"clockwiseTopLeft" attribute value
233
"clockwiseTwelve" attribute value
230, 233
close attribute 278, 278, 282, 424

closing windows 278-279, 283

color 95, 98, 110, 190

color attribute 95, 88, 90, 96, 98, 110,
424

color names 95

color values 95, 95-97

comma character 281

Compaq Research 14

containing block 33-113, 268

content attribute 401, 425

content control 10, 79

Content Control Modules 10,412, 414,
416, 419, 423-424

content, of elements 151

coords attribute 168, 425, 242

copyright attribute 403, 424

core attributes 80, x, 77-80, 88, 107-
108, 118, 137, 182, 185, 210, 216, 252,
263,272, 276-277, 281, 302-303, 368,
390, 395

"cornersIn” attribute value 231

"cornersout” attribute value 231

"countercClockwiseBottomLeft"
attribute value 233

"countercClockwiseTopRight"
attribute value 233

country codes 186

"crossfade" attribute value 235

CSS (Cascading Style Sheets) 98-104,
123, 282-283

"Css" attribute value, 369-370

current document 64

custom test attributes 394, 182

<customAttributes> element 390,
390, 424

customTest attribute 391, 107-108,
118, 162-163, 252, 263, 272, 276-277,
424

<customTest> element 390, 78, 184,
390, 424

CustomTestAttributes module 392,
412,419, 423-424

CWI (Centrum voor Wiskunde en
Informatica) 15

D

"data" attribute value 253
decelerate attribute 358, 327, 357,
425
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decimal number values xi, 141, 149,
151, 155, 357

default attribute assignments xi, 149,
155, 166, 333, 343, 350, 357, 369-371,
373-375, 391

"default" attribute value 334, 333,
343, 350-352, 369, 373

default inheritence 327, 333, 343, 350,
334

default layout 102-107

defaultsState attribute 391, 390-391,
424

"defer" attribute value 304, 304

deprecated constructs 89, 194, 424~
425, 153

descendants of elements 106, 279, 334

descriptive markup 10

destination of link 39-40, 285

destinationLevel attribute 172, 166,
425

destinationPlaystate attribute 170,
166, 425

"dgux" attribute value 192

D-HTML (Dynamic HTML) 17

"diagonalBottomLeft" attribute
value 232

"diagonalBottomLeftopposite"
attribute value 235

"diagonalTopLeft" attribute value
232

"diagonalTopLeftopposite”
attribute value 235

"diagonalwipe" attribute value 232

dialects 186-187

"diamond" attribute value 233

direction attribute 212, 425

directories 63-64

"disable" attribute value 305

"discrete" attribute value 374, 369,
373

display environments 166

"doubleBarnboor™ attribute value 232

"doubleDiamond" attribute value 232

"doubTleFanwipe" attribute value 234

"doubTleSweepwipe" attribute value
234

"down" attribute value 232-233

DTDs (Document Type Definitions)
15-16, 75,77
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dubbing 188

dur attribute 143-145, 23-25, 154—
155, 162-163, 210-211, 216, 335, 344,
346-347, 419, 424-425

E

editing tools 39-40

"element" attribute value 375, 369,
373

element type 22

elements 23

"eTlipsewipe" attribute value 232

empty layout 102

end attribute 145-147, 39-40, 154-
155, 162-163, 285, 419, 424

“end” attribute value substring, 424

end event 39-40

end time 35, 90, 140, 150, 152, 154, 279,
285, 333-334

endProgress attribute 211, 425

endsync attribute 150, x—xi, 88, 137,
149, 155, 302, 419, 424

end-tags 22

erase attribute 253, 88, 424

events 39-40, 285, 424

EventTiming module 412, 414, 419,
423-424

<exc1> element 301-302, x—xi, 3940,
79, 88-89, 137, 147, 149-151, 285,
302-303, 327, 368, 395, 424

ExclTimeContainers module 412, 419,
423-424

extensions to SMIL 81

external attribute 172, 166, 425

"eyewipe" attribute value 232

F

"fade" attribute value 235
fadeColor attribute 212, 96,219, 425
"fadeFromColor" attribute value 235
"fadeToColor" attribute value 235
"false'" attribute value 166, 350, 357
"fanInHorizontal" attribute value
233
"fanInvertical” attribute value 233

"fanoutHorizontal" attribute value
233



"fanoutvertical" attribute value
233

"fanwipe" attribute value 234

“file://” URI scheme 63

filenames 64

files 8,17, 25, 62-64, 249

fi11 attribute 147,333, 79, 154, 327,
333, 335-336, 338-339, 344, 346-347,
424

"fi11" attribute value 114-116, 109,
282

fill behavior 334

fillpefault attribute 334, 154, 327,
333,343, 424

FillDefault module 412, 424

"first" attribute value xi, 149, 155

fit attribute 114, 108-109, 114-116,
118, 272, 282, 424

"fivePoint" attribute value 232

Flash 17

font size 282

"fourBlade" attribute value 233

"fourBoxvertical" attribute value
234

"fourBoxwipe" attribute value 231

"fourpPoint" attribute value 232

fragment attribute, 425

fragment identifiers 248, 62-250

fragments 64, 249

"freebsd"” attribute value 192

"freeze" attribute value 333

freeze period 279

from attribute 371, 218, 369, 371, 424

"fromBottom" attribute value 235

"fromLeft" attribute value 235

"fromrRight" attribute value 235

"fromTop" attribute value 235

G

general timing attributes 154, x, 79,
88, 90, 137, 302, 368, 395

generic identifier 22

GRINS 6, 16, 28, 3940

H

head 282

<head> element 78, 77-79, 107, 182,
184, 210, 216, 276, 390, 424

"heart" attribute value 232

height attribute 112-113, 33, 107-
108,110-113, 118-119, 121-122, 268,
272,277,282,424

height property of CSS 282

"hexagonwipe" attribute value 232

"hidden" attribute value 391, 109,
114, 282

hidden value of CSS 282

"hide" attribute value 304

hierarchical regions 282

HierarchicalLayout module 271, 412,
423-424

hierarchy, of elements 23, 23-89, 283

higher attribute 304, 303, 424

"hold" attribute value 333-334, 333

"horizontal" attribute value 231-
233

"horizontalLeft" attribute value
234

"horizontalLeftSame" attribute
value 234

"horizontalRight" attribute value
234

"horizontalRightSame™" attribute
value 234

"horizontalTopLeftopposite”
attribute value 234

"horizontalTopRightOpposite"
attribute value 234

horzRepeat attribute 221, 425

HPAS 14

"hppal.1l" attribute value 192

"hpux" attribute value 192

href attribute, 25, 36, 3940, 64, 162—
163, 166, 220, 424-425

HTML 10, 13,17, 21, 36, 53, 62, 64, 82,
90,98, 112, 123, 176, 281, 283, 424~
425

<htm1> element of HTML 78, 82

“http://” URI scheme 62-63

"http://www.w3.0rg/1999/xhtm1™
attribute value, 78

"http://www.w3.0rg/2000/svg"
attribute value, 78

"http://www.w3.0rg/2001/SMIL20"
attribute value, 78

"http://www.w3.0rg/2001/SMIL20/
Language" attribute value 28, 41,
75,77, 82,121-122,193
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IBM 14

id attribute 80, 24-25, 110, 119, 121-
122, 263, 390, 424
in <region> elements 111, 109,

119, 121-122, 282

in temporal hierarchy 120-122

ID attribute type 24-25, 109

IDREEF attribute type xi, 24, 80, 149,
155, 369-370, 412, 419, 423424

IETF (Internet Engineering Task Force)
54, 83, 98, 257

<img> element 88, 120-121, 281, 424

"indefinite" attribute value 135, xi,
141, 149, 151, 155, 424

"independent" attribute value 350,
351

"inherit" attribute value 334, 109,
344,352

inheritance 282

inline timing attributes 154

InlineTransitions module 412,419,423,
425

integer attribute value substring type
109

integer values 190

integration 31

interaction 10, 79

internal URI references 64

Internet 62-63

Internet Explorer 13

interpolations 374

"jriswipe" attribute value 230, 232

"irix" attribute value 192

ISO/IEC 200-201, 406-407

K

"keyhole" attribute value 232
keysplines attribute 376, 375, 424
keyTimes attribute 376, 375, 424

L

language of user 8

language sub-tags 186-187, 201, 407

language tags 80, 186, 200, 406

"Tlast" attribute value, xi, 149, 155

layout 99, 6,10, 18, 28, 32, 75, 78, 88—
326

Index

<layout> element 106, 78, 105, 107—
108, 117-118, 182, 263, 272, 276-277,
281,424

Layout Modules 10, 123, 412, 414, 416,
423-424

left attribute 112, 33, 108, 111-113,
118, 263, 268, 272,282, 424

"left" attribute value 231-233

Teft property of CSS 281-282

"leftCenter" attribute value 231

"TeftToRight" attribute value 230-
231

length values 112

"Tinear" attribute value 374, 369, 373

linking 6, 21, 28, 36, 75, 80

linking in context 8

Linking Modules, 10, 412, 423, 425

LinkingAttributes attributes 162-163

LinkingAttributes module 412, 414,
423,425

"Tinux" attribute value 192

"locked" attribute value 351, 350

Tongdesc attribute 405, 80, 424

Tower attribute 304, 303, 424

M

"m68k" attribute value 192

"macos" attribute value 192

Macromedia 17

MAGpie 16

“marker ()" attribute value substring
412,419, 423-424

“marker=" attribute value substring
424

max attribute 150, 154-155, 162-163,
424

"media" attribute value 136, xi, 141,
149, 155

media clipping attributes 244, 88

media content 85, 9, 16-18, 28, 31, 34,
75,79-98, 103, 193, 253, 282, 357

media creation 56-59

media description attributes 402, x,
79, 88, 137, 302-303

media object elements 88, x—xi, 3940,
79, 85, 88-90, 98, 123, 137, 141, 147,
149-151, 155, 162, 182, 242, 252, 268,
302-303, 327, 368



Media Object Modules 10, 412, 414,
416, 422-424

media objects 98, 151

media parameter attributes 252

media processing 253

media repositories 64

MediaAccessibility module 412, 414,
423-424

media-based SMIL 77, 81

MediaClipMarkers module 412, 423
424

MediaClipping module 412, 414, 419,
423-424

MediaDescription module 412, 414,
423424

MediaMarkerTiming module 412,
423-424

MediaParam module 412, 423-424

mediaRepeat attribute 253, 88, 424

mediaSize attribute 395, 424

mediaTime attribute 396, 395, 424

"meet" attribute value 116, 109, 282

<meta> element 400, 78, 184, 425

meta-data 78

<metadata> element 400, 78, 184, 425

Metainformation module 10, 414, 425

Microsoft 13

"midLeft" attribute value, 262

"midRight" attribute value, 262

mimetypes 92

min attribute 149-150, xi, 149, 154—
155, 162-163, 424

MinMaxTiming module 412, 414, 416,
419, 423-424

"mips" attribute value 192

"miscDiagonalwipe” attribute value
231

"miscShapewipe" attribute value 232

mobile devices 8,17

mode attribute 217, 425

modularization 10-11, 34, 193-194

MPEG-4 14, 17-18

MultiArcTiming module 412, 419,
423424

MultiWindowLayout module 412,
423424

N

name attribute

in <param> element 252, 252
in <meta> element 400, 424-425
name attribute type 109, 111, 249
names, of attributes 369-370
namespaces 10,77, 81, 192-194, 371
native SMIL 76-78, 81-82, 318
NCAM (National Center for Accessible
Media) 16
"ncr' attribute value 192
"nec" attribute value 192
nested elements 39-40
"nethsd" attribute value 192
"never' attribute value 254, 304, 343
"new" attribute value 171, 166
newline characters 193
"nextstep” attribute value 192
nohref attribute, 425
"none" attribute value 369, 373
non-linear time 5
"nto" attribute value 192
number attribute value substring type
109, 112, 424

(o)

"object” atiribute value 253

ObjectLinking module 412, 419, 423,
425

"off" attribute value 186, 188

offsets, temporal 154

"on" attribute value 186, 188

"onRequest" attribute value 278

"onstart" attribute value 278

"opaque" attribute value 254

open attribute 278, 282, 424

open source 16

open standards 17-18

"openbsd" attribute value 192

opening windows 278-279, 283

"openvms" attribute value 192

"oppositeHorizontal" attribute
value 233

"oppositevertical” attribute value
233

Oratrix 16

origin attribute 374, 369, 373, 424

"os2" attribute value 192

"osf" attribute value 192

"overdub™ attribute value 188, 186

overflow property of CSS 282
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override attribute 391, 390, 424

P

"paced" attribute value 374, 369, 373

"palmos" attribute value 192

<par> element 137, x—xi, 3940, 79,
88-89, 121, 137, 141, 147, 149-151,
154-155, 302-303, 327, 333, 335, 338,
340-341, 344-347, 368, 395, 424

parallel playback 154

"parallelDiagonal” attribute value
233

"parallelpiagonalBottomLeft"
attribute value 233

"parallelbiagonalTopLeft"
attribute value 233

"parallelsnakeswipe" attribute
value 234

"parallelvertical" attribute value
233

<param> element 252, 88-89, 252, 424

"parent" attribute value 375, 369, 373

parent elements 33, 375

parentheses 412,419, 423-424

path attribute 376, 375, 424

path, of URI 63, 6264

pathnames 63

paths, from SVG 375

"pause" attribute value 171, 166, 303-
304

pauseDisplay attribute 304, 303, 424

peers atiribute 303-304, 303, 424

"pentagonwipe" attribute value 232

percentage as spatial measure 282

percentages as attribute values 112,
166, 263, 282

Perl 16

Perly SMIL 16

"pinwheelwipe" attribute value 233

pixel units 110, 112-113, 281-282

pixels 105, 190, 263

"play" attribute value 171, 166

points as spatial measure 282

"ppc” attribute value 192

pre-defined registration points 262-
263

<prefetch> element 395, xi, 79, 141,
149, 155, 162,182, 327, 333, 395, 424
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PrefetchControl module 412, 414, 423—
424

"preserve" attribute value 253

primary language tags 186-187, 200,
406

<priorityClass> element 302-303,
x, 88-89, 137, 162, 302-304, 368, 395,
424

privacy 192

profiles 7,11, 18, 35, 98, 103-105

properties of CSS 282-283, 371

proprietary formats 17-18

"pushwipe" attribute value 234

“px” attribute value substring 112,
110,112

Q

"gnx" attribute value 192
QuickTime 9

R

readIindex attribute 405, 88, 424

RealNetworks 9, 16

RealOne 18

RealPlayer 9

Recommendation, W3C 6, 14, 53-54,
82-83, 98, 123, 176, 257, 283, 326,
384, 406

"rectangle" attribute value 230, 232

"ref" attribute value 253

<ref> element 88, 31, 88, 424

regAlign attribute 263, 88, 261, 263,
424

region attribute 117, x, 24-25, 88, 90,
117,120-121, 137, 268, 281-282, 302,
424

<region> element 108, 272, 24-25,
105-108, 112, 118-119, 121-123, 263,
267-268, 272, 276277, 279, 282, 424

region positioning 33, 112-113, 268

region positioning attributes 111, 112

regionName attribute 111, 108~109,
118,272,282,424

regions 33, 80, 102, 105, 123, 267

registration points 260

regPoint attribute 263, 88, 261, 424

<regPoint> element 262, 261, 263,
424



relative paths 64

relative URIs 62, 64

"remove" attribute value 333

repeat attribute 154

repeat timing attributes 162163

“repeat()” attribute value substring
424

repeatCount attribute 151, 140, 154—
155, 424

repeatDur attribute 152, 140, 151,
154-155, 424

repeating 151, 154

RepeatTiming module 412, 414, 419,
423-424

RepeatValueTiming module 412, 423—
424

"preplace" attribute value 171

"replace" attribute value 166, 369,
373-374

restart attribute 343, 154, 327-344,
424

restartbefault attribute 344, 154,
327-344, 419, 424

RestartDefault module 412, 419, 423—
424

RestartTiming module 412, 419, 423
424

RFC (Request for Comments) 200, 406

“rgb” attribute value substring 96

RGB color specification 96-97, 95

RGB decimal triplet 96

RGB functional notation 96

RGB hexadecimal notation 97, 96

RGB percentage triplet 96

"rhapsody" attribute value 192

right attribute 113, 33,108, 111-112,
118, 263, 268, 272,282, 424

"right" attribute value 231-233

right property of CSS 281-282

"rightCenter" attribute value 231

root element 22, 77, 81

root window 111

<root-Tlayout> element 107-108,
105-107, 110, 113, 276, 282, 424

"roundrRectwipe" attribute value 232

"rs6000" attribute value 192

RTSP 63

"rtsp://" URI scheme 63

S

's’ attribute value character 23-25,335,
424

S2M2 14

"saloonDoorwipe™ attribute value

233

scalability framework 194

schemas 16, 77

scheme, of URI 63, 62-63

Schmunzel 14

"sco" attribute value 192

screen resolution 8

"scroll" attribute value 114, 109,
114,282

scroll value of CSS 282

seeking 285

selection of content 38-40, 90

sensitivity attribute 254, 424

<seq> element 138, x—xi, 3940, 79,
88-89, 137, 141, 149, 151, 154-155,
302-303, 327, 368, 395, 424

sequential playback 154

server, of URI 63, 62-64

servers 63

<set> element 368, 242, 367-370, 424

shape attribute 168, 242, 425

show attribute 171, 166, 425

"show" attribute value, 304

showBackground attribute 114, 108—
109, 118, 272,278, 282, 424

simple duration 357

"singleSweepwipe” attribute value

233

"sinix" attribute value 192

"sixPoint" attribute value 232

skip-content attribute 386, 107-108,
118,210, 216, 252, 263, 272,277, 368,
390, 424

SkipContentControl module 412, 414,
416, 423424

slash character 63

"sTice" attribute value 116, 109, 282

"sTidewipe" attribute value 234

SMIL 1.0 9-16, 88, 98, 102-103, 107-
108, 110, 118, 150, 184, 194, 419,
424425
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SMIL Basic (SMIL 2.0 Basic Language
profile) 105,107, 140, 184, 194, 272,
425

SMIL basic layout 13, 102, 281-283

<smil> element 77, 28, 75-79,121-
122,424

SMIL Language (SMIL 2.0 Language
profile) 11, 15-16, 18, 98, 107, 140,
263, 302-303, 334, 344, 352, 425

SMIL language family 76, 81

SMIL Syntax Validator 15

SMILGen 16

"snakewipe” attribute value 230, 234

Soja 14

"solaris" attribute value 192

“sonly" attribute value 192

soundLevel attribute 118, 109, 118,
272,282,424

source of link 3940, 285

sourceLevel attribute 172, 166, 425

sourcePlaystate attribute 171, 166,
425

space characters 193, 375

speed attribute 357, 327, 357, 425

"spiralwipe" attribute value 234

“spline" attribute value 424

SplineAnimation module 424

src attribute 90, 25, 64, 85, 88, 90, 98,
120-121, 335-336, 338-340, 344,
346-347, 424

stack level 105

startProgress attribute 211, 425

start-tags 22

"starwipe" attribute value 232

state of presentation 285

"stop' attribute value 171, 166, 303-
304

streaming media 9, 63

“strip" attribute value 253

Structure module 10, 75, 412, 414, 416,
423424

sub-presentations 251, 182, 193

sub-region attributes 88, 268

sub-regions 267, 282

"subtitle" attribute value 188, 186

subtitles 188

subtype attribute 211, 216, 230-235,
425
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"sum'" attribute value 374, 369, 373—
374

Sun Microsystems 14

"sunos" attribute value 192

SVG (Scalable Vector Graphics) 8, 10,
14,18, 53, 62, 64, 76-78, 82, 98, 140,
162-163, 249, 375, 384, 424-425

<svg> element of SVG 78

SVG Viewer 14

<switch> element 182-184, x, 38-40,
78-79, 88-89,107, 137, 162, 182, 276,
302-303, 368, 395, 424

syncbase elements 39-40

syncbase values 154

syncbases 135

SyncbaseTiming module 412, 419, 423~
424

syncBehavior attribute 350, 154, 327,
347,350-351, 424

SyncBehavior module 412, 419, 424

syncBehaviorbefault attribute 351,
154, 327, 350-351, 424

SyncBehaviorDefault module 412, 424

synchronization 9,13, 16, 18, 35, 80, 82,
90, 139, 154, 279, 347

synchronization behavior 347, 350—
353

synchronization master 347

syncMaster attribute 353, 327, 347,
424

SyncMaster module 424

syncTolerance attribute 352, 154,
327,347,350, 352, 424

syncTolerancebefault atiribute 352,
154, 327, 350, 352, 424

synthesized speech 282

system colors 95, 97

system test attributes 185, 107-108,
118, 162-163, 182, 184, 186, 190, 192,
194, 252, 263, 272, 276277, 390

systemAudioDesc attribute 188, 184,
186, 424

system-bitrate attribute 194

systemBitrate attribute 189, 184,
190, 194, 424

system-captions attribute 194

systemCaptions attribute 187, 184,
186, 194, 424




systemComponent attribute 193, 184,
192,424
systemCPU attribute 192, 184, 424
system-language attribute 194
systemLanguage attribute 186, 184,
194, 400, 424
systemOperatingSystem attribute
192-193, 184,192,424
system-overdub-or-caption
attribute 194
systemOverdubOrsSubtitle
attribute 188, 184, 186-188, 194,
424
system-required attribute 194
systemRequired attribute 193-194,
184,192,194, 424
system-screen-depth attribute 194
systemScreenDepth attribute 190,
184, 194, 424
system-screen-size attribute 194
systemScreensSize attribute 190, 184,
194, 424

T

tab characters 193

tab key 90

tabindex attribute 172, 88, 90, 425

tags, of XML elements 23, 318

target attribute 172, 166, 425

target elements 371

targetElement attribute 370, 220,
369-370, 424-425

temporal composition 138-139, 16,
33-35, 38-40, 139-140, 150, 285, 318,
347

temporal context 152

test attributes 184-185, x, 38, 88, 90,
137,184, 186, 190, 192, 210, 216,
302-303, 368, 395, 400

text content of presentations 25, 282—
283

<text> element 88, 22-25,424

"text/css'" attribute value 281

textflow-based layout 13

<textstream> element 88, 424

time container elements 154, 162, 182

timeAction attribute 320, 318, 424

timeContainer attribute 319, 88, 318, _

424

TimeContainerAttributes module 424

timetine 347

TimeManipulations module 10, 425

timing 6, 79, 88, 154, 28, 34-35, 75

Timing and Synchronization Modules

10-11, 34, 278,412, 414, 416, 419, 422—

424

title attribute 403, 80,424

to attribute 372, 218, 369, 371, 424

top attribute 112, 33, 108, 111-113,
118-119, 121, 263, 268, 272,282, 424

"top" attribute value 233

top property of CSS 281-282

"topCenter" attribute value 231

<topLayout> element 276, 113,272,
276-279, 282, 424

topLayoutCloseEvent event 279

topLayoutOpenEvent event 279

"topLeft" attribute value, 231, 262—
263

"topLeftClockwise" attribute value
234

"topLeftCounterClockwise”
attribute value 234

"topLeftDiagonal" attribute value
234

"topLeftHorizontal" attribute value
230,234

"topLeftvertical" attribute value
234

"topMmid" attribute value, 262

"topRight" attribute value, 231, 262

"topRightClockwise" attribute value
234

"topRightCounterclockwise"
attribute value 234

"topRightDiagonal" attribute value
234

"topToBottom" attribute value 231

transfer protocols 94, 62-63

transIn atiribute 213, 88,90, 425

"transition" attribute value 333

Transition Effects Module 10, 425

<transition> element 210, 78, 216,
425

<transitionfFilters> element 216,
327,357,425

TransitionModifiers module 412, 419,
423, 425
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transitions 6, 10, 78, 90, 333
transout attribute 214, 88,90, 425
transparency 116
"transparent"” attribute value 110,
254, 113
tree, of elements 23, 22-23, 98
"trianglewipe" attribute value 232
"true" attribute value 166,
350, 357
"twoBladeHorizontal" attribute
value 233
"twoBladevertical” attribute value
233
"twoBoxBottom” attribute value 234
"twoBoxLeft" attribute value 234
"twoBoxRight" attribute value 234
"twoBoxTop" attribute value 234
type attribute
in <Tayout> elements, 107, 276,
281, 424
in media object elements 92-94,
85, 88, 90, 98, 424
in <param> elements 253, 252,
210
in <transition> elements, 230-
235,425
types of media 17, 90, 103, 249, 92

U

uid attribute 391, 390, 424
UNINETT 200, 406
unique identifier references 24
unique identifiers 24, 80, 249
"unixware" attribute value 192
"unknown" attribute value 192
"up" attribute value 231-233
URIs (Uniform Resource
Identifiers) 62, 54, 62-63, 80, 83,
98, 166, 192-193, 257
URL(Uniform Resource Locator) 81
user preferences 8, 187-188, 192
users 92,391

'

value attribute 253, 252, 424

values attribute 373, 219, 369, 371,
424

values, of attributes 369, 371
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valuetype attribute 253, 252-253, 424

"vax" attribute value 192

"veewipe" attribute value 231

"vertical" attribute value 231-233

"verticalBottomLeftOpposite”
attribute value 234

"verticalBottomSame" attribute
value 234

"verticalLeft" attribute value 234

"verticalRight" attribute value 234

"verticalTopLeftOpposite™
attribute value 234

"verticalTopSame" attribute value
234

vertRepeat attribute 221, 425

<video> element 88, 424

viewport 282

"visible" attribute value 391

visible value of CSS 282

volume property of CSS 282

w

W3C (World Wide Web Consortium)
3,6, 10, 14, 53-54, 81-83, 98, 123,
176, 257, 283, 326, 384, 406407

wallclock value 424

“wallclock()” attribute value
substring 424

WallclockTiming module 412, 419,
423-424

"waterfallwipe" attribute value 234

"whenActive" attribute value 278, 109

"whenbone" attribute value 254

"whenNotActive'" attribute
value 278-279, 343

white space characters 193, 192

width attribute 112-113, 33, 107-108,
110-113, 118-119, 121-122, 268, 272,
277,282,424

width property of CS5 282

"winl6" attribute value 192

"win32" attribute value 192

"win9x" attribute value 192

"wince" attribute value 192

windows 278 6,33-112, 123, 281-282

"windshieTldwipe" attribute value

233
"winnt" attribute value 192



X

’x’ attribute value character 190

"x86" attribute value 192

XHTML 10

XHTMLA+SMIL 13, 16, 76, 105, 140, 375,
424425

XLink (XML Linking Language) 425

XML viii-ix, xxviii, 1, 3, 9-11, 13-18,
21-26, 28, 31, 34, 45, 47, 53-54, 64,
73,75-78, 80-83, 88,98, 111, 121-
122,125,136, 153, 162-164, 171, 176,
208, 210, 220, 248-250, 257, 281, 285,
318-319, 326, 361, 369-371, 381-382,
387, 399, 401, 404, 406, 409

"xML" attribute value 371, 369-370

#ym1:” namespace prefix 81, 424

xm1:base attribute 80, 64, 80-81

xm1: 1ang attribute 403, 80-81, 424

xmlns attribute 81, 28, 75,77-78, 81—
82, 121-122, 424

XMT (eXtensible MPEG-4 Textual
Format) 11, 14, 18

XPointer 250, 10, 176, 257

XSLT (XSL Transforms) 10

y 4

"zigzZagwipe" attribute value 231

z-index attribute 116, 105, 108-109,
118-119, 121-122, 272, 282, 424 -

z-index property of CSS 282
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