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Abstract. This technical report describes the elements and attributes of the Nested
Context Language (NCL) Basic Digital TV (BDTV) and Enhanced Digital TV
(EDTV) Profiles, version 3.0. NCL is an XML application language based on the
NCM (Nested Context Model) conceptual model for hypermedia document
specification, with temporal and spatial synchronization relationships among its
media objects.
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Resumo. Este relatdrio técnico descreve os elementos e atributos dos perfis
“Enhanced Digital TV (EDTV)’e “Basic Digital TV (BDTV)”, da verséo 3.0 da
linguagem NCL (Nested Context Language). NCL € uma aplicacdo XML baseada
no modelo conceitual NCM (Nested Context Model) para a especificacdo de
documentos hipermidia com sincronismo espacial e temporal entre seus objetos.
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Abstract. . This technical report describes the elements and attributes of the
Nested Context Language (NCL) Basic Digital TV (BDTV) and Enhanced Digital
TV (EDTV) Profiles version 3.0. NCL is an XML application language based on
the NCM (Nested Context Model) conceptual model for hypermedia document
specification, with temporal and spatial synchronization among its media objects.

1. Introduction

This report describes the entities of the NCL (Nested Context Language) Basic Digital TV
(BDTV) and Enhanced Digital TV (EDTV) Profiles. NCL is an XML application language
for authoring hypermedia documents, including non-linear TV programs. NCL is based on
NCM (Nested Context Model) [SoRo05].

The version number of an NCL document consists of a major number and a minor number,
separated by a dot. The numbers are represented as a decimal number character string with
leading zeros suppressed. This report deals with the NCL version 3.0 (NCL 3.0).

From version 3.0 on, new NCL versions shall be released in accordance to the following
versioning policy. If formatters' that conform to older versions can still receive a document
based on the revised specification, in relation to error corrections or operational reasons, the
new version of NCL shall be released with the minor number updated. If receivers that
conform to older versions cannot receive a document based on the revised specifications,
the major number shall be updated.

A specific module of version x.y is specified in the URI path
http://www.ncl.org.br/NCLx.y/modules/moduleName, where the version number is written
immediately after the NCL. Similarly, a specific profile of version x.y is specified in the
URI path http://www.ncl.org.br/NCLx.y/profiles/profileName. In the case of this report, the
version number (x.y) is 3.0, and the profileName, in the URI path, shall be
NCL30EDTV.xsd or NCL30BDTV .xsd.

This technical report is organized as follows. Section 2 gives an historical evolution of the
NCL versions. Section 3 presents an overview of the NCL 3.0 modules that compose the
Basic DTV and Enhanced DTV profiles. Section 4 introduces the XML Schemas of these
NCL modules. Section 5 introduces the EDTV and BDTV language profiles and presents

" Document renderer, user agent, and player are other names used with the same meaning of document
formatter.



their XML Schemas. Section 6 gives an example of authoring an NCL document,
presenting some of the main NCL elements and their attributes. Section 7 presents the final
remarks.



2. NCL Historical Evolution

The first version of NCL [Anto00, AMRS00] was specified through an XML DTD —
Document Type Definition [ XML9S].

The second version of NCL, named NCL 2.0, was specified using XML Schema
[SCHEO1]. Following recent trends, from version 2.0 on, NCL has been specified in a
modular way, allowing the combination of its modules in language profiles.

Besides the modular structure, NCL 2.0 introduced new facilities to the previous version

1.0, among others:

* definition of hypermedia connectors and connector bases;

* use of hypermedia connectors for link authoring;

e definition of ports and maps for composite nodes, satisfying the document
compositionality property;

* definition of hypermedia composite-node templates, allowing the specification of
constraints on documents;

* definition of composite-node template bases;

* use of composite-node templates for authoring composite nodes;

» refinement of document specifications with content alternatives, through the <switch>
element, grouping a set of alternative nodes;

* refinement of document specifications with presentation alternatives, through the
<descriptorSwitch> element, grouping a set of alternative descriptors;

* use of a new spatial layout model.

NCL 2.1 brought some refinements to the previous version: a module for defining cost
functions associated with media object duration was introduced; a module aiming at
describing the selection rules of <switch> and <descriptorSwitch> elements was defined;
and refinements in some NCL modules were made, mainly in the XTemplate module.

NCL 2.2 made minor refinements in some NCL 2.1 modules, concerning their element
definitions, and introduced a different approach in defining NCL modules and profiles.

NCL 2.3 introduced two new modules for supporting base and entity reuse, and refined the
definition of some elements in order to support the new features.

NCL 2.4 reviewed and refined the reuse support introduced in version 2.3, and the
specification of the switch and descriptor switch elements. This version also split the
Timing module introduced by NCL 2.1, creating a new module to encapsulate issues
related with time-scaling operations (elastic time computation using temporal cost
functions) in hypermedia documents.

The NCL 3.0 edition revised some functionalities contained in NCL 2.4. NCL 3.0 is more
specific regarding some attribute values. This new version introduced two new
functionalities, as well: Key Navigation and Animation functionalities. In addition, NCL
3.0 made depth modifications on the Composite-Node Template functionality and
introduces some SMIL based modules to NCL profiles for transition effects in media
presentation and for metadata definition. NCL 3.0 also reviewed the hypermedia connector
specification in order to have a more concise notation. Relationships among imperative and
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declarative objects and other objects are also refined in NCL 3.0, as well as the behavior of
imperative e declarative object players. Finally, NCL 3.0 also refined the support to
multiple exhibition devices and introduced the support to NCL live editing commands.

NCM is the model underlying NCL. However, in its present version 3.0, NCL does not
reflect all NCM 3.0 facilities yet. In order to understand NCL facilities in depth, it is
necessary to understand the NCM concepts. With the aim of offering a scalable hypermedia
model, with characteristics that can be progressively incorporated in hypermedia system
implementations, the NCM and NCL family was divided in several parts.

The Nested Context Model is composed of Parts 1, 2, 3, and 4 of the collection:

* Part 1 - NCM Core
concerned with the main model entities, which should be present in all NCM
implementations®.

e Part 2 — NCM Virtual Entities
concerned mainly with the definition of virtual anchors, nodes and links.

e Part 3 — NCM Version Control
concerned with model entities and attributes to support versioning.

* Part 4 — NCM Cooperative Work
concerned with model entities and attributes to support cooperative document handling.

The NCL (Nested Context Language) specification is composed of Parts 5 to 12 of the
collection:

e Part 5 — NCL (Nested Context Language) Full Profile
concerned with the definition of an XML application language for authoring and
exchanging NCM-based documents, using all NCL modules, including those for the
definition and use of templates, and also the definition of constraint connectors,
composite-connectors, temporal cost functions, transition effects and metainformation
characterization.

* Part 6 — NCL (Nested Context Language) XConnector Profile Family
concerned with the definition of an XML application language for authoring connector
bases. One profile is defined for authoring causal connectors, another one for authoring
causal and constraint connectors, and a third one for authoring both simple and
composite connectors.

* Part 7 — Composite Node Templates
concerned with the definition of the NCL Composite-Node Template functionality, and
with the definition of an XML application language (XTemplate) for authoring template
bases.

e Part 8 — NCL (Nested Context Language) Digital TV Profiles (this document)
concerned with the definition of an XML application language for authoring documents

2 1t is also possible to have NCM implementations that ignore some of the basic entities, but this is not
relevant so as to deserve a minimum-core definition.
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aiming at the digital TV domain. Two profiles are defined: the Enhanced Digital TV
(EDTV) profile and the Basic Digital TV (BDTV) profile.

Part 9 — NCL Live Editing Commands
concerned with editing commands used for live authoring applications based on NCL.

Part 10 — Imperative Objects in NCL: The NCLua Scripting Language
concerned with the definition of objects that contain imperative code and how these
objects may be related with other objects in an NCL application.

Part 11 — Declarative Hypermedia Objects in NCL: Nesting Objects with NCL Code in
NCL Documents

concerned with the definition of hypermedia objects that contain declarative code
(including nested objects with NCL code) and how these objects may be related with
other objects in an NCL application.

Part 12 — Support to Multiple Exhibition Devices
concerned with the use of multiple devices for simultaneously presenting an NCL
document.

In order to understand NCL, the reading of Part 1: NCM Core is recommended.
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3. The NCL 3.0 Modularization

This section describes the entities of the NCL (Nested Context Language) version 3.0 that
compose the Basic DTV and Enhanced DTV profiles.

This section is organized as follows. Section 3.1 introduces the concepts of modular
languages and language profiles. Section 3.2 presents an overview of NCL 3.0 modules and
the extensions used in the definition of the Enhanced DTV profiles. Section 3.3 presents an
overview of extensions used in the definition of the Basic DTV profiles. The XML
Schemas of these modules are presented in Section 4.

3.1. Modular Languages and Language Profiles

Modules are collections of semantically-related XML elements, attributes, and attribute
values that represent a unit of functionality. Modules are defined in coherent sets. This
coherency is expressed in that the elements of these modules are associated with the same
namespace [W3C99].

A language profile is a combination of modules. Modules are atomic, i.e. they shall not be
subset when included in a language profile. Furthermore, a module specification may
include a set of integration requirements, to which language profiles that include the
module shall comply.

NCL has been specified in a modular way since version 2.0, allowing the combination of its
modules in language profiles. Each profile may group a subset of NCL modules, allowing
the creation of languages according to the users’ needs. Moreover, NCL modules and
profiles may be combined with other language modules, allowing the incorporation of NCL
features into those languages and vice-versa.

Commonly, there is a language profile that incorporates nearly all the modules associated
with a single namespace. This is the case of the NCL Language Profile (or NCL Full
Profile).

Other language profiles may be specified as subsets of the larger one, or to incorporate a
combination of modules associated with different namespaces. Examples of the first case
are the Basic DTV and the Enhanced DTV profiles.

Subsets of the language profile modules used in the definition of the Basic DTV and
Enhanced DTV profiles are defined to fit the language to the data TV broadcasting
environment with its multiple possible presentation devices: TV set, mobile devices, etc. A
similar approach is also found in other languages [SMILO05] [W3CO02].

The main purpose of language profile conformance is to enhance interoperability. The
mandatory modules are defined in such a way that any document interchanged in a
conforming language profile will yield a reasonable presentation. The document formatter,
while supporting the associated mandatory module set, would ignore all other (unknown)
elements and attributes.
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NCL 3.0 is partitioned into fifteen functional areas, which are partitioned again into
modules. From the fifteen functional areas, fourteen are used to define the Enhanced DTV
and the Basic DTV profiles. Two functional areas have modules with the same semantics
defined by SMIL 2.0 [SMILOS]. The fourteen used functional areas and their corresponding
modules are:

1. Structure
a. Structure Module

2. Layout
a. Layout Module

3. Components
a. Media Module
b. Context Module

4. Interfaces
a. MediaContentAnchor Module
b. CompositeNodelnterface Module
c. PropertyAnchor Module
d. SwitchInterface Module

5. Presentation Specification
a. Descriptor Module

6. Linking
a. Linking Module

7. Connectors

ConnectorCommonPart Module
ConnectorAssessmentExpression Module
ConnectorCausalExpression Module
CausalConnector Module
CausalConnectorFunctionality Module
ConnectorBase Module

Mo a0 o

8. Presentation Control
a. TestRule Module
b. TestRuleUse Module
c¢. ContentControl Module
d. DescriptorControl Module

9. Timing
a. Timing Module

10. Reuse
a. Import Module
b. EntityReuse Module
c. ExtendedEntityReuse Module
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11. Navigational Key
a. KeyNavigation Module

12. Animation
a. Animation Module

13. Transition Effects
a. TransitionBase Module
b. Transition Module

14. Meta-Information
a. Metainformation Module

3.1.1. Identifiers for NCL 3.0 Module and Language Profiles
Each NCL profile should explicitly state the namespace URI that is to be used to identify it.

Documents authored in language profiles that include the NCL Structure module may be
associated with the “application/x-ncl+xml” mime type. Documents using the
“application/x-ncl+xml” mime type are required to be host language conformant.

The XML namespace identifiers for the complete set of NCL 3.0 modules, elements and
attributes are contained within the following namespace: http://www.ncl.org.br/NCL3.0/

Each NCL module has a unique identifier associated with it. Table 3.1 summarizes the
identifiers for NCL 3.0 modules.

Modules may also be identified collectively. The following module collections are defined:

* http://www.ncl.org.br/NCL3.0/LanguageProfile
(The modules used by the NCL 3.0 Language profile).

e http://www.ncl.org.br/NCL3.0/CausalConnectorProfile
(The modules used by the NCL 3.0 Causal Connector profile).

e http://www.ncl.org.br/NCL3.0/EDTVProfile
(The modules used by the NCL 3.0 Enhanced DTV profile).

* http://www.ncl.org.br/NCL3.0//BDTVProfile
(The modules used by the NCL 3.0 Basic DTV profile).
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Table 3.1 — The NCL 3.0 Module Identifiers

Animation

http://www.ncl.org.br/NCL3.0/Animation

CompositeNodelnterface

http://www.ncl.org.br/NCL3.0/CompositeNodelnterface

CausalConnector

http://www.ncl.org.br/NCL3.0/CausalConnector

CausalConnectorFunctionality

http://www.ncl.org.br/NCL3.0/CausalConnectorFunctionality

ConnectorCausalExpression

http://www.ncl.org.br/NCL3.0/ConnectorCausalExpression

ConnectorAssessmentExpression

http://www.ncl.org.br/NCL3.0/ConnectorAssessmentExpression

ConnectorBase http://www.ncl.org.br/NCL3.0/ConnectorBase
ConnectorCommonPart http://www.ncl.org.br/NCL3.0/ConnectorCommonPart
ContentControl http://www.ncl.org.br/NCL3.0/ContentControl
Context http://www.ncl.org.br/NCL3.0/Context

Descriptor http://www.ncl.org.br/NCL3.0/Descriptor
DescriptorControl http://www.ncl.org.br/NCL3.0/DescriptorControl
EntityReuse http://www.ncl.org.br/NCL3.0/EntityReuse
ExtendedEntityReuse http://www.ncl.org.br/NCL3.0/ExtendedEntityReuse
Import http://www.ncl.org.br/NCL3.0/Import

Layout http://www.ncl.org.br/NCL3.0/Layout

Linking http://www.ncl.org.br/NCL3.0/Linking

Media http://www.ncl.org.br/NCL3.0/Media
MediaContentAnchor http://www.ncl.org.br/NCL3.0/MediaContentAnchor
KeyNavigation http://www.ncl.org.br/NCL3.0/KeyNavigation
PropertyAnchor http://www.ncl.org.br/NCL3.0/PropertyAnchor
Structure http://www.ncl.org.br/NCL3.0/Structure
SwitchInterface http://www.ncl.org.br/NCL3.0/SwitchInterface
TestRule http://www.ncl.org.br/NCL3.0/TestRule
TestRuleUse http://www.ncl.org.br/NCL3.0/TestRuleUse

Timing http://www.ncl.org.br/NCL3.0/Timing
TransitionBase http://www.ncl.org.br/NCL3.0/TransitionBase
Transition http://www.ncl.org.br/NCL3.0/Transition
Metainformation http://www.ncl.org.br/NCL3.0/Metalnformation

Three SMIL modules [SMIL 2.1 Specification, 2005] were used as the basis for the NCL
Transition module and the NCL Metainformation module definitions. The identifiers of
these SMIL 2.0 modules are shown in Table 3.2.
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Table 3.2 — The SMIL 2.0 Module Identifiers used in NCL profiles

BasicTransitions http://www.w3.0rg/2001/SMIL20/BasicTransitions
TransitionModifiers http://www.w3.0rg/2001/SMIL20/TransitionsModifiers
Metainformation http://www.w3.0rg/2001/SMIL20/Metainformation

3.1.2. NCL Version Information

The following processing instructions shall be written in an NCL document. They identify
NCL documents, and the NCL version to which the document conforms.

<?xml version="1.0" encoding="1SO-8859-1"7>
<ncl id="any string"
xmins="ht t p: / / www. ncl . or g. br/ NCL3. 0/ profi | eNane">

The id attribute of an <ncl> element may receive any string as a value.

The version number of an NCL document consists of a major number and a minor number,
separated by a dot. The numbers are represented as a decimal number character string with
leading zeros suppressed. This reported is related with version number 3.0.

3.2.NCL Modules: Attributes and Elements of the NCL 3.0 EnhancedDTYV Profile

This section briefly describes the main definitions made by each NCL 3.0 module included
in the NCL 3.0 Basic DTV and the Enhanced DTV profiles. The complete definition of
these NCL 3.0 modules, using XML Schemas, is presented in Section 4. Any ambiguity
found in this text can be clarified by consulting the XML Schemas.

After discussing each module, a table is presented indicating the module elements and their
attributes. For a given profile, the attributes and contents (child elements) of elements may
be defined in the module itself or in the language profile that groups the modules.
Therefore, the tables in this section show the attributes and contents that come from the
NCL Enhanced DTV profile, besides those defined in the modules themselves. Tables in
Section 3.3 show the attributes and contents that come from the NCL Basic DTV profile,
besides those defined in the modules themselves. Element attributes that are required are
underlined. In the tables, the following symbols are used: (?) optional (zero or one
occurrence), (|) or, (*) zero or more occurrences, (+) one or more occurrences. The child
element order is not specified in the tables.

3.2.1. Structure Functionality
The Structure functionality has just one module, called Structure, which defines the basic
structure of an NCL document. It defines the root element, called <ncl>, the <head>

element and the <body> element, following the terminology adopted by other W3C
standards. The <body> element of an NCL document is treated as an NCM context node.
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In NCM [SoRo05], the conceptual data model of NCL, a node may be a context, a switch
or a media object. All NCM nodes are represented by corresponding NCL elements.
Context nodes, as defined in Section 3.2.3, contain other NCM nodes and links.

The <ncl> and <body> eclements may have the id attribute defined. The id attribute
uniquely identifies an element within a document. Its value is an XML identifier.

The title attribute of <ncl> offers advisory information about the element. Values of the
title attribute may be rendered by user agents in a variety of ways.

The xmins attribute declares an XML namespace — that is, it declares the primary
collection of XML-defined constructs the document uses. The attribute’s value is the URL
(Uniform Resource Locator) identifying where the namespace is officially defined. Two
values allowed for the xmins attribute are: http://www.ncl.org.br/NCL3.0/EDTVProfile,
and http://www.ncl.org.br/NCL3.0/BDTVProfile, for the Enhanced and Basic DTV
profiles, respectively. An NCL formatter shall know that the schemalocation for these
namespaces are, by default, respectively:
http://www.ncl.org.br/NCL3.0/profiles/NCL30EDTV .xsd,
http://www.ncl.org.br/NCL3.0/profiles/NCL30BDTV .xsd.

Child elements of <head> and <body> are defined in other NCL modules. The order in
which the <head> child elements should be declared is: importedDocumentBase?,
ruleBase?, transitionBase?, regionBase*, descriptorBase?, connectorBase?, meta*,
metadata®.

Table 3.3 presents the elements of this module, their child elements, and their attributes.

Table 3.3 — Extended Structure Module used in the Enhanced DTV profile

Elements Attributes Content
ncl id, title, xmins (head?, body?)
head (importedDocumentBase?, ruleBase?,

transitionBase?, regionBase*, descriptorBase?,
connectorBase?, meta*, metadata™)

body id (port| property| media| context| switch| link |
meta | metadata)*

3.2.2. Layout Functionality

The Layout functionality has a single module, named Layout, which specifies elements and
attributes that define how objects will be initially presented inside regions of output
devices. Indeed, this module defines initial values for homonym NCL properties defined in
<media>, <body>, and <context> elements, discussed in Section 3.2.3.
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In short, a <regionBase> element, which shall be declared in the NCL document <head>,
defines a set of <region> elements, each of which may contain another set of nested
<region> elements, and so on, recursively.

The <regionBase> element may have the id attribute, and <region> elements shall have the
id attribute. As usual, the id attribute uniquely identifies the element within a document.

Each <regionBase> element is associated with a device where presentation will take place.
In order to identify the association, the <regionBase> element defines the device attribute,
which may have the values: “systemScreen(i)” or “systemAudio(i)”. The chosen device
defines global environment variables: system.screenSize(i), system.screenGraphicSize(i),
and system.audioType(i), as defined in Table 3.6 and discussed in Section 3.2.3).

There are two different types of device classes in NCL: active and passive. In an active
class, a device is able to run NCL’s media players. In a passive class, a device is not
required to run NCL’s media players, only to exhibit a bit map or a sequence of audio
samples received from another device. In Ginga implementation for SBTVD, systemScreen
(1) and systemAudio(l) are reserved to passive classes, and systemScreen (2) and
systemAudio(2) are reserved to passive classes.

The <regionBase> element that defines a passive class may also have a region attribute.
This attribute is used to identify a <region> element in another <regionBase> (of an active
class), where the same bit map sent to the passive-class devices will be exhibited.

The interpretation of the region nesting inside a <regionBase> should be made by the
software in charge of the document presentation orchestration (called formatter). For
example, in the SBTVD-T recommendation, a first nesting level shall be interpreted as
defining the device area where the presentation would take place; the second nesting level
as windows (i.e. presentation areas in the screen) of the parent area; and the other levels as
regions inside these windows.

A <region> may also define the following attributes: title, left, right, top, bottom, height,
width, and zIndex. All these attributes have the usual meaning.

The position of a region, as specified by its top, bottom, left, and right attributes, is always
relative to the parent geometry, which is defined by the parent <region> element or the total
device area in the case of first nesting level regions. Attribute values may be non-negative
“percentage” values, or integer pixel units. For pixel values, the author may omit the “px”
unit qualifier (e.g. “100”). For percentage values, on the other hand, the “%” symbol shall
be indicated (e.g. “50%"”). The percentage is always relative to the parent’s width, in the
case of right, left and width definitions, and parent’s height, in the case of bottom, top and
height definitions.

The top and left attributes are the primary region positioning attributes. They place the left-
top corner of the region in the specified distance away from the left-top edge of the parent
region (or the device left-top edge in the case of the outermost region). Sometimes,
explicitly setting the bottom and right attributes is helpful. Their values state the distance
between the region’s right-bottom corner and the right-bottom corner of the parent region
(or the device right-bottom edge in the case of the outermost region). Figure 6.1 illustrates
the relative values of these attributes.
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Figure 3.1 — Region positioning attributes

parent region

Regarding region sizes, when they are specified by declaring width and height attributes
using the “%" notation, the size of the region is relative to the size of its parent geometry as
aforementioned. Sizes declared as absolute pixel values maintain those absolute values. The
intrinsic size of a region is equal to the size of the logical parent’s geometry. This means
that, if a nested region doesn’t specify any positioning or size values, it will be assumed to
have the same position and size values of its parent region. In particular, when a first level
region doesn’t specify any positioning or size values, it will be assumed to be the whole
device presentation area.

When the user specifies top, bottom and height information for the same <region>, spatial
inconsistencies can occur. In this case, the top and height values shall have precedence over
the bottom value. Analogously, when the user specifies inconsistent values for left, right
and width <region> attributes, the left and width values shall be used to compute a new
right value. When any of these attributes is not specified and cannot have its value
computed from the other attributes, it shall be inherited from the corresponding parent
value. Another restriction is that child regions cannot stay outside the area established by
their parent regions.

The zIndex attribute specifies the region superposition precedence, where regions with
greater zIndex values are stacked on top of regions with smaller zIndex values. If two
presentations generated by elements A and B have the same stack level then, if the display
of an element B starts later than the display of an element A, the presentation of B is
stacked on top of the presentation of A (temporal order); otherwise, if the display of the
elements starts at the same time, the stacked order is chosen arbitrarily by the formatter.
When not specified, the zIndex attribute shall be set equal to zero.

The Layout module also defines the region attribute to be used by a <descriptor> element
(as discussed in Section 3.2.5) to refer a Layout <region> element.

Table 3.4 presents the elements of this module, their child elements, and their attributes.

Table 3.4 — Extended Layout Module in the Enhanced DTV profile

Elements Attributes Content
regionBase | id, device, region (importBase|region)+
region id, title, left, right, top, bottom, height, width, | (region)*

zIndex

20



3.2.3. Components Functionality

The Components functionality is partitioned into two modules, called Media and Context.

The Media module defines basic media object types. For defining media objects, this
module defines the <media> element. Each media object has two main attributes, besides
its id attribute: src, which defines a URI [IETF98] of the object content, and type, which
defines the object type.

The URI (Uniform Resource Identifier) allowed are shown in Table 3.5

Table 3.5 — Allowed URIs

Scheme Scheme-Specific-Part Use
file: ///file path/#fragment identifier for local files
for remote files

downloaded  from  the
interactive channel using
the http protocol

http: //server_identifier/file path/#fragment identifier

for remote files
downloaded from the
interactive channel using
the https protocol

https: //server_identifier/file path/#fragment identifier

for streams downloaded
from the interactive
channel wusing the rstp
protocol

for streams downloaded
from the interactive
channel using the rtp
protocol

for a content flow identical
//media_element identifier to the one in presentation
by an NCL media element
for elementary streams
sbtvd-ts: | //program number.component_tag received from the transport
stream

rstp: //server_identifier/file path/#fragment identifier

rtp: //server identifier/file path/#fragment identifier

ncl-
Mmirror:

An absolute URI by itself contains all information needed to locate its resource. Relative
URIs are also allowed. Relative URIs are incomplete addresses that are applied to a base
URI to complete the location. The portions omitted are the URI scheme and server, and
potentially part of URI path, as well.

The primary benefit of using relative URIs is that documents and directories containing
them may be moved or copied to other locations without requiring changing the URI
attribute values within the documents. This is especially interesting when transporting
documents from the server part (usually broadcasters) to the receivers. Relative URI paths
are typically used as a short means of locating media files stored in the same directory as
the current NCL document, or in a directory close to it. They often consist of just the
filename (optionally with a fragment identifier into the file). They may also have a relative
directory path before the filename.
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It should be emphasized that references to streaming video or audio resources shall not
cause tuning to occur. References that imply tuning to access a resource shall behave as if
the resource were unavailable.

The type attribute’s allowed values depend on the NCL profile and shall follow MIME
Media Types format (or, more simply, mimetypes). A mimetype is a character string that
defines the class of media (audio, video, image, text, application) and a media encoding
type (such as jpeg, mpeg, etc.). Mimetypes may be registered or informal. Registered
mimetypes are controlled by the Internet Assigned Numbers Authority (IANA). Informal
mimetypes are not registered with TANA, but are defined by common agreement; they
usually have an “x-“before the media type name.

Five special types are defined: application/x-ncl-NCL; application/x-ncl-NCLua,
application/x-ginga-NCLet, application/x-ncl-settings, and application/x-ncl-time.

The “application/x-ncl-NCL” type shall be applied to <media> elements with NCL code
content (indeed, an NCL application can embed another NCL application). A <media>
element of application/x-ncl-NCL type may not have the instance and refer attributes (see
Section 3.2.10). It should not have child elements either.

The application/x-ncl-NCLua type shall be applied to <media> elements with Lua
procedural code content [SoSCO08]’. The application/x-ginga-NCLet type shall be applied to
<media> elements with Xlet procedural code content [SoSa08].

The application/x-ncl-settings shall be applied to a special <media> element (there may be
only one in an NCL document) whose properties are global variables defined by the
document author or reserved environment variables that may be manipulated by the NCL
document processing. Table 3.6 states the already defined environment variables and their
semantics.

Table 3.6 — Environment Variables

Group Variable Semantics Possible values
system system.language Audio language ISO 639-1 code
* set of variables system.caption Caption language ISO 639
managed by the ) Subtitle L
receiver system; system.subtitle ubtitle Language ISO 639
Bit rate of the interactive | real

* they may be read,
but they may not
have their values
changed by an
NCL application, a
Lua procedure or
an Xlet procedure;

* receiver’s native
applications may
change the

system.returnBitRate(i)

channel (i) in Kbps

system.screenSize (i)

Screen size of the device
(i) in (lines, pixels/line

(integer, integer)

system.screenGraphicSize(i)

Resolution set for the
screen graphics plane of
the device (i) in (lines,

(integer, integer)

pixels/line)
. . Type of the audio of the “mono” | “stereo”
system.audioType(i) de}:]\I/)ice (i) «g 1» | |

? Indeed, Lua is a multi-paradigm programming language (an imperative and functional language).
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Group

variables’ values;

* they shall persist
during all receiver
life cicle.

Variable Semantics Possible values
CPU performance in real
system.CPU MIPS
system.memory Memory space in Mbytes | integer

system.operatingSystem

Type of the Operating
System

string to be defined

system.javaConfiguration

Java configuration type
and version supported by
the receiver JVM

string

(type immediately
followed by version,
as for example:
“CLDCI.1”)

Java profile type and

string

(type immediately

system.javaProfile version supported by the followed by version,
receiver JVM as for example:
“MIDP2.0”)
system.luaVersion Version of the Lua engine strin
y ’ supported by the receiver &
Any variable with the
system.xxx “system” prefix shall be
reserved for future use
user user.age User age integer
* set of variables . User location (postal code | string
user.location
managed by the number)
receiver system; user.genre User genre | <
* they may be read, Any variable with the
but they may not o
. user” prefix shall be
have their values
reserved for future use
changed by an
NCL application, a
Lua procedure or
an Xlet procedure;
* receiver’s native USCI.XXX

applications may
change the
variables’ values;

they shall persist
during all receiver
life cicle.

default

set of variables
managed by the
receiver system;

they may be read
and have their
values changed by
an NCL
application, a Lua
procedure or an
Xlet procedure;

receiver’s native
applications may

Default color applied to

“white” | “black” |

the border of an element “silver” | “gray” |
in focus “red” | “maroon”
“f 1A (13 2
uchsia urple
default.focusBorderColor e “p I,P |
lime” | “green” |
“yellow” | “olive” |
66b1ue” | LCnaVy7, |
66aqua’7 | “teal”
Default color applied to “white” | “black” |
the border of an element “silver” | “gray” |
in focus when activated “red” | “maroon”
default.selBorderColor “fuchsia” | “purple” |
“lime” | “green” |
“yellow” | “olive” |
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Group

Variable

Semantics

Possible values

change the
variables’ values;

they shall persist
during all receiver
life cicle,
however, they
shall be set to their
initial values when
a new channel is
tunned.

“blue” | “navy” |
“aqua” | “teal”

default.focusBorderWidth

Default width (in pixels)
applied to the border of an
element in focus

integer

default.focusBorderTransparency

Default transparency
applied to the border of an
element in focus

a real value between
0 and 1, or a real
value in the range
[0,100] ending with
the character “%”’
(e.g. 30%), with “1”
or “100%” meaning
full transparency and

“0” or “0%”
meaning no
transparency
Any variable with the
default xxx “default” prefix shall be
reserved for future use
service The focusindex value of integer
« set of variables service.currentFocus the <media> element on
managed by the focus
NCL formatter; Identifier (id) of the
« they may be read <media> element that
and have their controls the navigational
values changed by keys; if the <media>
an NCL service.currentKeyMaster element is not being string
application of the presented or is not paused,
same service; the navigational key
« they may be read control pertains to the
but they may not NCL Formatter
have their values Any variable with the
changed by a Lua “ser-vice” prefix shall
procedure or an follow the rules specified
Xlet procedure of for the group
the same service;
variable chances )
shall be done SCIVICE.XXX
using NCL
commands;
* they shall persist
at least during the
service life cicle.
Si Number of services
« set of variables si.numberOfServices available in the country integer

for the tuned channel.*

* For example, in SBTVD-T, the value for this variable should be obtained from the number of PMT tables specified in
the PAT table of the transport stream received in the tuning channel. The variable value should take into account only the
PMT tables whose fields country code, specified in the country availability descriptor related with the table, are
equivalent to the value of the user.location variable of the Settings node.
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Group Variable Semantics Possible values
mgnaged by the Number of 1-seg services
middleware; si.numberOfPartialServices available in the country integer
« they may be read, for the tuned channel.’
but they may not . Number of the tuned .
have their values si.channelNumber channel.° integer
changed by an o

NCL application, a
Lua procedure or
an Xlet procedure;

they shall persist
at least until the
next channel

S1.XXX

Any variable with the “si
prefix shall follow the
rules specified for the

group

tuning.
channel Request of group of keys | “007, significando
« set of variables for NCL applications nenhuma reserva |
managed by the “FF”, reservando
NCL formatter; simultaneamente o
« they may be read | channel.keyCapture conjunto de todas as

and have their
values changed by
an NCL
application of the
same channel;

they may be read
but they may not
have their values
changed by a Lua
procedure or an
Xlet procedure of
the same channel,
variable chances
shall be done
using NCL
commands;

they shall persist
at least until the
next channel
tuning.

teclas possiveis |
valores entre OO ¢ FF
indicando conjunto de
teclas a definir pelo
sistema

channel.virtualKeyboard

Request of a virtual
keyboard for NCL
applications

(true | false)

channel.keyboardBounds

Virtual keyboard region
(left, top, width, height)

(integer, integer,
integer, integer)

channel.xxx

Any variable with the
“channel” prefix shall
follow the rules specified
for the group

shared

set of variables
managed by the

shared.xxx

Any variable with the
“shared” prefix shall
follow the rules specified

> For example, in SBTVD-T, the value for this variable should be obtained from the number of PMT tables specified in
the PAT table of the transport stream received in the tuning channel. The variable value should take into account only the
PMT tables whose country code fields, specified in the country availability descriptor related with the table, are equal to
the value of the user.location variable of the Settings node, and whose program number fields are equivalent to the
service_id fields of the partial reception_descriptor related with the NIT tables.

® For example, in SBTVD-T, the value for this variable should be obtained from the remote control key id filed of the
ts_information_descriptor of the NIT table that describes the current service.
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Group Variable Semantics Possible values

NCL formatter; for the group
* they may be read
and have their
values changed by
an NCL
application;

they may be read
but they may not
have their values
changed by a Lua
procedure or an
Xlet procedure;
variable chances
shall be done
using NCL
commands;

they shall persist
at least during the
life cicle of the
service that has
defined them.

The application/x-ncl-time type shall be applied to a special <media> element (it may be
only one in an NCL document) whose content (Src attribute) is the Universal Time
Coordinated (UTC). Note that any continuous <media> element with no source may be
used to define a clock relative to the <media> element start time.

The content of a <media> element of application/x-ncl-time type shall be specified
according with the following syntax:
Year“:”Month“:”’Day*:”Hours*:”Minutes*:”Seconds*.”Fraction,

where Year is an integer; Month is an integer in the [1,12] interval; Day is an integer in the
[1,31] interval; Hours is an integer in the [0,23] interval; Minutes is an integer in the [0,59]
interval; Seconds is an integer in the [0,59] interval; Fraction is a positive integer.

The type attribute is optional (except for <media> elements with no Src attribute defined)
and should be used to guide the player (presentation tool) choice by the formatter. When
the type attribute is not specified, the formatter should use the content extension
specification in the Src attribute to make the player choice.’

The Context module is responsible for the definition of context nodes through <context>
elements. An NCM context node is a particular type of NCM composite node and is
defined as containing a set of nodes and a set of links. As usual, the id attribute uniquely
identifies the <context> and <media> elements within a document.

" When there is more than one player for the type supported by the formatter, the <descriptor> element may
specify which one will be used for presentation. Otherwise the formatter shall use a default player for that
type of media.
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The instance, refer and descriptor attributes are extensions defined in other modules and
are discussed in the definition of those modules.

Tables 3.7 and 3.8 present the elements of these two modules, their child elements, and
their attributes.

Table 3.7 — Extended Media Module in the Enhanced DTV profile

Elements Attributes Content

media id, src, refer, (area|property)*
instance, type,
descriptor

Table 3.8 — Extended Context Module in the Enhanced DTV profile

Elements | Attributes Content ‘

context id, refer (port[property|medialcontext|link|switch|metajmetadata)*

3.2.3.1. XHTML Objects Embedded in NCL

As NCL has a stricter separation between content and structure, NCL does not define any
media itself. Instead, it defines the glue that holds media together in multimedia
presentations.

Thus, an NCL document only defines how media objects are structured and related, in time
and space. As a glue language, it does not restrict or prescribe the media-object content
types. In this sense, we may have image objects (GIF, JPEG, etc.), video objects (MPEG,
MOV, etc.), audio objects (MP3, WMA, etc.), text objects (TXT, PDF, etc.), execution
objects (Xlet, LUA, etc.), etc., as NCL’s media objects. Which are the media objects
supported depends on the media players that are embedded in the NCL formatter.

A media object that should certainly be supported is the HTML-based media object.
Therefore, NCL does not substitute but embed HTML-based documents (or objects). As
with other media objects, what HTML-based language will have support in an NCL
formatter is an implementation choice, and therefore it will depend on which HTML
browser will act as a media player embedded in the NCL formatter.

As a consequence, it is possible to have BML browsers, DVB-HTML browsers and ACAP-
X browsers embedded in an NCL document player, for example. It is even possible to have
all of them.

Although an XHTML-based browser shall be supported, the use of XHTML elements to
define relationships (including XHTML links) should be dissuaded when authoring NCL
documents. Structure-based authoring should be emphasized for the well-known reasons
largely reported in the literature.
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3.2.4. Interfaces Functionality

The Interfaces functionality allows the definition of node (media object or composite node)
interfaces that will be used in relationships with other node interfaces. This functionality is
partitioned into four modules:

1. MediaContentAnchor, which allows content anchor (or area) definitions for media nodes
(<media> elements);

2. CompositeNodelnterface, which allows port definitions for composite nodes (<context>
and <switch> elements);

3. PropertyAnchor, which allows the definition of node properties as node interfaces; and
4. SwitchInterface, which allows the definition of special interfaces for <switch> elements.

The MediaContentAnchor module defines the <area> element, which extends the syntax
and semantics of the homonym element defined by SMIL [SMIL05] and XHTML
[W3CO02]. As such, it allows the definition of content anchors representing spatial portions,
through the coords attribute (as in XHTML); the definition of content anchors representing
temporal portions, through begin and end attributes®; and the definition of content anchors
representing temporal and spatial portions through coords, begin and end attributes (as in
SMIL). In addition, the <area> element allows the definition of textual anchors, through the
text and position attributes that define the string and the string’s occurence in the text,
respectively. Besides, the <area> element may also define a content anchor based on the
number of audio samples or video frames, through first and last attributes’, which shall
indicate the initial and final sample/frame. Moreover, the <area> element may also define a
content anchor based on the label attribute, which specifies a string that should be used by
the media player to identify a content region, and also, for hypermedia declarative objects
(see “NCL 3.0 Part 11 — Declarative Hypermedia Objects in NCL: Nesting Objects with
NCL Code in NCL Documents”), a content anchor based on the clip attribute that should be
used by the media player to identify a clip in a temporal chain defined by the hypermedia
declarative object.

If the begin attribute is defined, but the end attribute is not specified, the end of the whole
media content presentation shall be assumed as the anchor ending. On the other hand, if the
end attribute is defined, but without an explicit begin definition, the start of the whole
media content presentation shall be considered as the anchor beginning. Analogous
behavior is expected from the first and last attributes. In the case of a <media> element of

¥ Except for the <media> element of the application/x-ginga-time type, the begin and end attributes shall be
specified according with one of the following syntax:

i) Hours":"Minutes”:"Seconds"."Fraction, Hours is an integer in the [0,23] interval; Minutes is an integer in the
[0,59] interval; Seconds is an integer in the [0,59] interval; Fraction is a positive integer

n_n

ii) Seconds”s", where Seconds is a positive real number.

? The first and last attributes shall be specified according with one of the following syntax:
i) Samples”s”, where Samples is a positive integer;
i) Frames"f", where Frames is a positive integer;

iii) NPT"npt", where NPT is the Normal Play Time value.
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the application/x-ncl-time type, the begin and end attributes shall be always defined and
shall assume an absolute value of the Universal Time Coordinated (UTC)".

As usual, <area> elements shall have the id attribute, which uniquely identifies the element
within a document.

Table 3.9 summarizes the <area> element and its attributes.

Table 3.9 — Extended MediaContentAnchor Module in the Enhanced DTV profile

Elements Attributes Content
area id, coords, begin, end, text, position, first, empty
last, label

The CompositeNodelnterface module defines the <port> element, which specifies a
composite node port with its respective mapping to an interface (interface attribute) of one
of its components (specified by the component attribute).

In NCM, every node (media or context node) shall have an anchor with a region
representing the whole content of the node. This anchor is called the whole content anchor
and is declared by default in NCL documents. Every time an NCL component is referred
without specifying one of its anchors, the whole content anchor is assumed.

Table 3.10 summarizes the <port> element and its attributes.

Table 3.10- Extended CompositeNodelnterface Module in the Enhanced DTV profile

Elements Attributes Content ‘
port id, component, interface empty ‘

The PropertyAnchor module defines an element named <property>, which may be used for
defining a node property or a group of node properties as one of its interfaces (anchors)''.
The <property> element defines the name attribute, which indicates the name of the
property or property group, and the value attribute, an optional attribute that defines an
initial value for the name property. The parent element cannot have <property> elements
with the same name attribute values.

' For the <media> element of the application/x-ginga-time type, the begin and end attributes shall be
specified according with the following syntax:
Year“:”Month*“:”’Day*:”Hours*“:”Minutes*:”Seconds*.”Fraction, according to the country time zone. The
NCL user agent is responsible for translating the value for the country time zone to the one corresponding to
the UTC.

"1t is possible to have NCL document players (formatters) that define some node properties as node
interfaces, implicitly. However, in general, it is a good practice to explicitly define the interfaces. In the
SBTVD-T Recommendation, all interfaces shall be explicitly defined.
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The <body>, <context>, and <media> elements may have several embedded properties.
Examples of these properties can be found among those that define the media object
placement during a presentation, the presentation duration, and others that define additional
presentation characteristics: top, left, bottom, right, width, height, plan, explicitDur,
background, transparency, visible'?, fit, scroll, style, soundLevel, balanceLevel,
trebleLevel, bassLevel, fontColor, fontFamily, fontStyle, fontSize, fontVariant, fontWeight,
reusePlayer, playerLife, etc. These properties assume as their initial values those defined in
homonym attributes of their node-associated descriptor and region, as discussed in Sections
3.2.2 and 3.2.5"%. However, when an embedded property is used in a relationship, it shall be
explicitly declared as a <property> (interface) element. Moreover, a group of node
properties may also be explicitly declared as a single <property> (interface) element,
allowing authors to specify the value of several properties within a single property. The
following groups shall be recognized by an NCL formatter: location, grouping (left, top), in
this order; size, grouping (width, height), in this order; and bounds, grouping (left, top,
width, height), in this order. When a formatter treats a change in a property group it shall
only test the process consistency at its end. The words top, left, bottom, right, width, height,
explicitDur, background, transparency, visible, fit, scroll, style, soundLevel, balanceLevel,
trebleLevel, bassLevel, fontColor, fontFamily, fontStyle, fontSize, fontVariant, fontWeight,
reusePlayer, playerLife, location, size and bounds are reserved words for values of the
name attribute of the <property> element.

Table 3.11 summarizes the <property> element and its attributes.

Table 3.11 — Extended PropertyAnchor Module in the Enhanced DTV profile

Elements Attributes Content ‘

property name, value empty ‘

The SwitchInterface module allows the creation of <switch> element interfaces, which may
be mapped to a set of alternative interfaces of internal nodes, allowing a link to anchor on
the component chosen when the <switch> is processed (see [SoRo005]). This module
introduces the <switchPort> element, which contains a set of mapping elements. A

12 The visible property may also be associated with a <context> or <body> element. In these cases, when the
property’s value is equal to “true”, the visible property of each child element of the composition shall be taken
into account. When the property’s value is equal to “false”, all child elements of the composition shall be
exhibited but hidden. In particular, when a document has its <body> element with its visible property set to
“false” and its presentation event in the paused state, the document is said to be in stand-by. In the SBTVD-T
Recommendation, when an application is in stand-by, the service’s main video shall be dimensioned to 100%
of the screen, and the main audio shall be set to 100% of volume.

" In the SBTVD-T Recommendation, some properties have their values defined by the middleware system, as
for example, the contentld property (associated to a continuous-media object whose content is defined
referring to an elementary stream), which has “null” as its initial value and is set to the identifier value
transported in the NPT reference descriptor (in a field of the same name: contentld), as soon as the associated
continuous-media object is started. Another example is the standby property that shall be set to “true” while
an already started continuous-media object content referring to an elementary stream is temporarily
interrupted by another interleaved content, in the same elementary stream.
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mapping element defines a path from the <switchPort> to an interface (interface attribute)
of one of the switch components (specified by its component attribute).

It is important to remark that every element representing an object interface (<area>,
<port>, <property>, and <switchPort>) shall have an identifier (id attribute).

Table 3.12 summarizes the <switchPort> element, its child elements, and its attributes.

Table 3.12 — Extended Switchinterface Module in the Enhanced DTV profile

Elements Attributes Content
switchPort id mapping+
mapping component, interface empty

3.2.5. Presentation Specification Functionality

The Presentation Specification functionality has a single module named Descriptor. The
purpose of this module is to specify temporal and spatial information needed to present
each document component. This information is modeled by descriptor objects, according to
NCM [SoRo005].

The Descriptor module allows the definition of <descriptor> elements, which contain a set
of optional attributes, grouping all temporal and spatial definitions, which should be used
according to the type of object to be presented. The definition of <descriptor> elements
shall be included in the document head, inside the <descriptorBase> element, which
specifies the set of descriptors of a document. The <descriptor> element shall have the id
attribute and the <descriptorBase> element may have the id attribute, which, as usual,
uniquely identifies the elements within a document.

A <descriptor> element may have temporal attributes: explicitDur and freeze, defined by
the Timing module (see Section 3.2.9); an attribute named player14, which identifies the
presentation tool to be used; an attribute named region, which refers to a region defined by
elements of the Layout module (see Section 3.2.2), and key-navigation attributes: moveLeft,
moveRight, moveUp; moveDown, focusindex, focusBorderColor; focusBorderWidth;
focusBorderTransparency, focusSrc, selBorderColor, and focusSelSrc, defined by the
KeyNavigation module (see Section 3.2.11); and transition attributes: transin and transOut
(see Section 3.2.13).

A <descriptor> element may also have <descriptorParam> child elements, which are used
to parameterize the presentation control of the object associated with the descriptor
element. These parameters can, for example, redefine some attribute values defined by the
region attributes. They can also define new attributes such as plan, defining in which plan

4 A <descriptor> element of a <media> element of application/x-ginga-NCL type may not have the player
attribute. In this case an NCL player in a specific exhibition device shall be defined.
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of a structured screen an object will be placed; rgbChromakey, defining the RGB color to
be set as transparent; background, specifying the background color used to fill the area of a
region displaying media that is not filled by the media itself; visible, allowing the object
presentation to be seen or hidden; fit, indicating how an object will be presented; scroll,
which allows the specification of how an author would like to configure the scroll in a
region; transparency, indicating the degree of transparency of an object presentation; Style,
which refers to a style sheet [IETF98] with information for text presentation, for example;
and also specific attributes for audio objects, such as soundLevel, balanceLevel, trebleLevel
and bassLevel. Besides, <descriptorParam> child elements may determine if a new player
shall be instantiated or if a player already instantiated shall be used (reusePlayer), and
specify what will happen to the player instance at the end of the presentation (playerLife).
The words top, left, bottom, right, width, height, explicitDur, location, size, bounds,
background, visible, fit, scroll, style, soundLevel, balancelLevel, trebleLevel, and
bassLevel, reusePlayer, and playerLife are reserved words for values of the name attribute
of the <descriptorParam> element. Table 3.13 summarizes the possible values for the
reserved parameter/attribute names.

Table 3.13 — Reserved parameter/attribute and possible values

Parameter/Attribute

Val
Name alue

A real number in the range [0,100] ending with the character “%” (e.g. 30%), or
an integer value specifying the attribute in pixels (a non-negative integer, in the
case of width and height).

top, left, bottom,
right, width, height

Two numbers separated by comma, each one one following the value rule

location specified for left and top parameters, respectively
. Two values separated by comma. Each value shall follow the same rule specified
size . . .
for width and height parameters, respectively
bounds Four values separated by comma. Each value shall follow the same rule specified

for left, top, width and height parameters, respectively.

99 G

Reserved color names: “white”, “black”, “silver”, “gray”, red”, “maroon”,
fuchsia”, “purple”, “lime”, “green”, “yellow”, “olive”, “blue”, “navy”, “aqua”, or
“teal”. Another option to specify the color value is stated in ABNT NBR 15606-1.
background The background value may also be the reserved value “transparent”. This can be
helpful to present transparent images, like transparent GIFs, superposed on other
images or videos. When not specified, the background attribute will take the

default value “transparent”.

visible “true” or “false”.

A real number in the range [0,1] or a real number in the range [0,100] ending with
the character “%” (e.g. 30%), specifying the degree of transparency of an object

transparency presentation (“1” or “100%” means full transparency and “0” or “0%” means
opaque).
“fill”, “hidden”, “meet”, “meetBest”, “slice”.
“fill”: scale the object's media content so that it touches all edges of the box
defined by the object’s width and height attributes.
“hidden”: if the intrinsic height (width) of the media content is smaller than the
. height (width) attribute, the object shall be rendered starting from the top (left)
1t

edge and have the remaining height (width) filled up with the background color; if
the intrinsic height (width) of the media content is greater than the height (width)
attribute, the object shall be rendered starting from the top (left) edge until the
height (width) defined in the attribute is reached, and have the part of the media
content below (to right of) the height (width) clipped.

“meet”: scale the visual media object while preserving its aspect ratio until its
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Parameter/Attribute
Name

Value

height or width is equal to the value specified by the height or width attributes.
The media content left-top corner is positioned at the top-left coordinates of the
box; the empty space at the right or the bottom shall be filled up with the
background color.

“meetBest”: the semantic is identical to “meet” except that the image is not scaled
greater than 100% in either dimension.

“slice”: scale the visual media content while preserving its aspect ratio until its
height or width are equal to the value specified in the height and width attributes
and the defined presentation box is completely filled. Some parts of the content
may get clipped. Overflow width is clipped from the right of the media object.
Overflow height is clipped from the bottom of the media object.

scroll “none”, “horizontal”, “vertical”, “both”, or “automatic”
style The locator of a stylesheet file.
soundLevel,
balanceLevel, A real number in the range [0, 1] or a real number in the range [0,100] ending with
trebleLevel, the character “%” (e.g. 30%).
bassLevel
An integer number in the range [0, 255], where regions with greater zIndex values
zIndex . .
are stacked on top of regions with smaller zIndex values.
Sets the font color (“white”, “black”, “silver”, “gray”, red”, “maroon”, fuchsia”,
fontcolor (13 99 ¢e]s 99 ¢ 29 & 99 ¢ . 99 (¢ 99 ¢ 99 ¢ 2 13 2
purple”, “lime”, “green”, “yellow”, “olive”, “blue”, “navy”, “aqua”, or “teal”)
fontFamily A prioritized list of font family names and/or generic family names
fontStyle Sets the style of the font (“normal”,or “italic”)
fontSize The size of a font
fontVariant Displays text in a “small-caps” font or a “normal” font
fontWeight Sets the weight of a font (“normal”, or “bold”)
reusePlayer Boolean value: “false”, “true”. Default value = “false”
playerLife “keep”, “close”. Default value = “close”

Besides all aforementioned attributes, the <descriptor> element may also have attributes
defined in the Transition Effects Functionality, as specified in Section 3.2.13.

Besides the <descriptor> element, the Descriptor module defines a homonym attribute,
which refers to an element of the document descriptor set. When a language profile uses the
Descriptor module, it has to determine how descriptors will be associated with document
components. Following NCM directives, NCL establishes that the descriptor attribute is
associated with any media or context node through <media> elements and through link
endpoints (<bind> elements).

It should be remarked that the set of descriptors of a document may contain <descriptor>
elements or <descriptorSwitch> elements, which allow specifying alternative descriptors,
as it will be presented in Section 3.2.8.

Table 3.14 presents the elements of the Descriptor module, their child elements, and their
attributes.
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Table 3.14 — Extended Descriptor Module in the Enhanced DTV profile

Elements Attributes Content

descriptor id, player, explicitDur, region, freeze, (descriptorParam)*
moveLeft, moveRight, moveUp,
moveDown, focusindex,
focusBorderColor, focusBorderWidth,
focusBorderTransparency,
focusSrc,focusSelSrc, selBorderColor,
transln, transOut

descriptorParam | name, value

descriptorBase id (importBase | descriptor |
descriptorSwitch)+

3.2.6. Linking Functionality

The Linking functionality defines the Linking module, responsible for defining links using
connectors. A <link> element may have an id attribute, which uniquely identifies the
element within a document, and shall have an xconnector attribute, which refers to a
hypermedia connector URI. The reference shall have the format: alias#connector_id, or
documentURI_value#connector_id, for connectors defined in an external document (as
discussed in Section 3.2.10); or simply connector_id, for connectors defined in the
document itself.

The <link> element also contains child elements called <bind> elements, which allow to
associate nodes with connector roles, as defined in Section 3.2.7. In order to make this
association, a <bind> element has four basic attributes. The first one is called role, which is
used for referring to a connector role. The second one is called component, which is used
for identifying the node. The third is an optional attribute called interface™, used for
making reference to the node interface. The fourth is an optional attribute called descriptor,
used to refer to a descriptor to be associated with the node, as defined by the Descriptor
module (see Section 3.2.5).

If the connector element defines parameters (as discussed in Section 3.2.7), the <bind> and
<link> elements should define parameter values, through child elements called
<bindParam> and <linkParam>, respectively, both with name and value attributes. In this
case the name attribute shall refer to the name of a connector parameter while the value
attribute shall define a value to be assigned to the respective parameter.

Table 3.15 presents the elements of the Linking module, their attributes, and their child
elements.

5 Note that the interface attribute can refer to any node interface, that is, an anchor, a property or a port, if it
is a composite node. The interface attribute is optional. When it is not specified the association will be done
with the whole node content, as explained in Section 3.2.4.
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Table 3.15 - Extended Linking Module in the Enhanced DTV profile

Elements Attributes Content

bind role, component, (bindParam)*
interface, descriptor

bindParam name, value empty
linkParam name, value empty
link id, xconnector (linkParam*, bind+)

3.2.7. Connectors Functionality

The NCL 3.0 Connectors Functionality is partitioned into seven basic modules:
ConnectorCommonPart, ConnectorAssessmentExpression, ConnectorCausalExpression,
CausalConnector, ConstraintConnector (not considered in the profiles presented in this
report), ConnectorBase, and CompositeConnector (not considered in this recomendation).

The Connectors-Functionality’s modules are totally independent from the other NCL
modules. These modules are the core by themselves of an XML application language
(indeed other NCL 3.0 profiles) for the definition of connectors, which may be used to
specify spatio-temporal synchronization relations, treating reference (user interaction)
relations as a particular case of temporal synchronization relations.

Besides the basic modules, the Connectors Functionality also defines modules that group
sets of basic modules, in order to make easy to define a language profile. This is the case of
the CausalConnectorFunctionality module, used in the definition of the EDTV and BDTV
profiles. The CausalConnectorFunctionality module groups the following modules:
ConnectorCommonPart, ConnectorAssessmentExpression, ConnectorCausalExpression,
and CausalConnector.

A <causalConnector> element represents a causal relation that may be used for creating
<link> elements in documents. In a causal relation, a condition shall be satisfied in order to
trigger an action.

A <causalConnector> specifies a relation independently of relationships, that is, it does not
specify which nodes (represented by <media>, <context>, <body>, and <switch> elements)
will interact through the relation. A <link> element, in its turn, represents a relationship, of
the type defined by its connector, interconnecting different nodes. Links representing the
same type of relation, but interconnecting different nodes, may reuse the same connector,
reusing all previous specifications. A <causalConnector> specifies, through its child
clements, a set of interface points, called roles. A <link> element refers to a
<causalConnector> and defines a set of binds (<bind> child elements of the <link>
element), which associate each link endpoint (node interface) to a role of the used
connector.
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Relations in NCL are based on events. An event is an occurrence in time that may be
instantaneous or have a measurable duration. NCL 3.0 defines the following types of
events:

» presentation event, which is defined by the presentation of a subset of the information
units of a media object, specified in NCL by the <area> element, or by the media node
itself (whole content presentation). Presentation events may also be defined on
composite nodes (represented by a <body>, <context>, or <switch> element),
representing the presentation of the information units of any node inside a composite
node);

* selection event, which is defined by the selection of a subset of the information units of a
media object, specified in NCL by the <area> element, or by the media node itself
(whole content presentation);

« attribution event, which is defined by the attribution of a value to a property of a node
(represented by a <media>, <body>, <context>, or <switch> element), which shall be
declared in a <property> child element of the node; and

» composition event, which is defined by the presentation of the structure of a composite
node (represented by a <body>, <context>, or <switch> element). Composition events
are used to present the composite map (composite organization).

Each event defines a state machine that should be maintained by the NCL formatter, as
shown in Figure 3.2. Moreover, every event has an associate attribute, named occurrences,
which counts how many times the event transits from occurring to sleeping state during a
document presentation. Events of presentation and attribution types have also an attribute
named repetitions, which counts how many times the event shall be automatically restarted
(transited from sleeping to occurring states) by the formatter. This attribute may contain the
“indefinite” value, leading to an endless loop of the event occurrences until some external

interruption.

Stop | natural end

occurring

abort

Figure 3.2 - Event state machine

Table 3.16 defines transition names for the event state machine.

Table 3.16 - Transition names for an event state machine

Transition (caused by action) Transition Name
sleeping — occurring (start) starts

occurring — sleeping (stop or natural end) stops

occurring — sleeping (abort) aborts

occurring — paused (pause) pauses

paused — occurring (resume or start) resumes

paused — sleeping (stop) stops

paused — sleeping (abort) aborts
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A presentation event associated with a media node, represented by a <media> element,
initializes in the sleeping state. At the beginning of the exhibition of its information units,
the event goes to the occurring state. If the exhibition is temporarily suspended, the event
stays in the paused state, while this situation lasts. A presentation event may change from
occurring to sleeping as a consequence of the natural end of the presentation duration, or
due to an action that stops the event. In both cases, the occurrences attribute is incremented,
and the repetitions attribute is decremented by one. If after being decremented, the
repetitions attribute value is greater than zero, the event is automatically restarted (set again
to the occurring state). When the presentation of an event is abruptly interrupted, through
an abort presentation command, the event also goes to the sleeping state, but without
incrementing the occurrences attribute and setting the repetitions attribute value to zero.
The duration of an event is the time it remains in the occurring state. This duration may be
intrinsic to the media object, explicitly specified by an author (explicitDur attribute of a
<descriptor> element), or derived from a relationship, as will be discussed.

A presentation event associated with a composite node represented by a <body> or a
<context> element stays in the occurring state while at least one presentation event
associated with anyone of the composite child nodes is in the occurring state, or at least one
context node child link is being evaluated. It is in the paused state if at least one
presentation event associated with anyone of the composite child nodes is in the paused
state and all other presentation events associated with the composite child nodes are in the
sleeping or paused state. Otherwise, the presentation event is in the sleeping state. '°

A presentation event associated with a switch node, represented by a <switch> element,
stays in the occurring state while the switch child element chosen from the bind rules
(selected node) is in the occurring state. It is in the paused state if the selected node is in the
paused state. Otherwise, the presentation event is in the sleeping state.

A selection event initializes in the sleeping state. It stays in the occurring state while the
corresponding anchor (subset of the information units of a media object) is being selected.

Attribution events stay in the occurring state while the corresponding property values are
being modified. Obviously, instantaneous events, like attribution events for simple value
assignments, may stay in the occurring state only during an infinitesimal period of time.

A composition event (associated to a composite node represented by a <body>, <context>
or <switch> element) stays in the occurring state while the composition map is being
presented.

Relations are defined based on event states, changes on the event state machines, on event
attribute values, and on node (<media>, <body>, <context> or <switch> element) property
values. The CausalConnectorFunctionality module allows only the definition of causal
relations, defined by the <causalConnector> element of the CausalConnector module.

A <causalConnector> element has a glue expression, which defines a condition expression
and an action expression. When the condition expression is satisfied, the action expression

' More details about the behavior of presentation event state machines for media and composite nodes are
given in Appendix B.
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shall be executed. The <causalConnector> element shall have the id attribute, which
uniquely identifies the element within a document.

A condition expression may be simple (<simpleCondition> element) or composite
(<compoundCondition> element), both elements defined by the
ConnectorCausalExpression module.

The <simpleCondition> element has a role attribute, whose value shall be unique in the
connector’s role set. As aforementioned, a role is a connector interface point, which is
associated to node interfaces by a link that refers to the connector. A <simpleCondition>
also defines an event type (eventType attribute) and to which transition it refers (transition
attribute). The eventType and transition attributes are optional. They may be inferred by the
role value if reserved values are used. Otherwise, the eventType and transition attributes are
required.

Reserved values used for defining <simpleCondition> roles are stated in Table 3.17. If an
eventType value is “selection”, the role may also define to which selection apparatus (for
example, keyboard or remote control keys) it refers, through its key attribute. At least the
following values (case sensitive) shall be accept for the key attribute: <07, “17, “27, “3”,
“4r €57 C6”, <77, <87, <97, “A”, “B”, “C”, “D”, “E”, “F”, “G”, “H”, “I”, “J”, “K”, “L”,
“M”, “N”, “O”, “P”, “Q”, “R”, “S», “T”, “U”, “V”, “W», “X”, “Y”, “Z7, “*7° “#”
“MENU”, “INFO”, “GUIDE”, “CURSOR_DOWN?”, “CURSOR_LEFT”,
“CURSOR_RIGHT”, “CURSOR UP”, “CHANNEL DOWN”, “CHANNEL UP”,
“VOLUME DOWN”, “VOLUME UP”, “ENTER”, “RED”, “GREEN”, “YELLOW?”,
“BLUE”, “BACK”, “EXIT”, “POWER”, “REWIND”, “STOP”, “EJECT”, “PLAY”,
“RECORD”, “PAUSE”.

Table 3.17 — Reserved condition role values associated to event state machines

Role Value Transition Value Event Type
onBegin starts presentation
onEnd stops presentation
onAbort aborts presentation
onPause pauses presentation
onResume resumes presentation
onSelection starts selection
onBeginAttribution starts attribution
onEndAttribution stops attribution

The role cardinality specifies the minimal (min attribute) and maximal (max attribute)
number of participants that may play the role (number of binds) when the
<causalConnector> is used for creating a <link>. The minimal cardinality value shall
always be a positive finite value, greater than zero and lesser than or equal to the maximal
cardinality value. If minimal and maximal cardinalities are not informed, “1” shall be
assumed as the default value for both parameters. When the maximal cardinality value is
greater than one, several participants may play the same role, i.e., there may be several
binds connecting diverse nodes to the same role. The “unbounded” value may be set to the
max attribute, if the role may have unlimited binds associated with. In these two latter
cases, a qualifier attribute should be specified informing the logical relationship among the
simple condition binds. As described in Table 3.18, the possible values for the qualifier
attribute are: “or” or “and”. If the qualifier establishes an “or” logical operator, the link
action will be fired whenever any condition occurs. If the qualifier establishes an “and”
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logical operator, the link action will be fired after all the simple conditions occur. If not
specified, the default value “or” shall be assumed.

Table 3.18 — Simple condition qualifier values

Role Element Qualifier Semantics
simpleCondition or True whenever any associated simple condition occurs.
True immediately after all associated simple conditions
had occurred.

simpleCondition and

A delay attribute may also be defined for a <simpleCondition> specifying that the condition
is true after a time delay from the time the transition occurs.

The <compoundCondition> element has a Boolean operator attribute (“and” ' or “or”
relating its child elements: <simpleCondition>, <compoundCondition>,
<assessmentStatement> and <compoundStatement>. A delay attribute may also be defined
specifying that the compound condition is true after a time delay the expression relating its
child elements is true. The <assessmentStatement> and <compoundStatement> elements
are defined by the ConnectorAssessmentExpression module, as discussed further on.

An action expression captures actions that may be executed in causal relations and may be
composed of a <simpleAction> or a <compoundAction> element, also defined by the
ConnectorCausalExpression module.

The <simpleAction> element has a role attribute, which has to be unique in the connector
role set. As usual, the role is a connector interface point, which is associated to node
interfaces by a <link> that refers to the connector. A <simpleAction> also defines an event
type (eventType attribute) and which event state transition it triggers (actionType). The
eventType and actionType attributes are optional. They may be inferred by the role value if
reserved values are used. Otherwise, the eventType and actionType are required. Reserved
values used for defining <simpleAction> roles are stated in Table 3.19. If an eventType
value is “attribution”, the <simpleAction> shall also define the value that shall be assigned,
through its value attribute. If this value cannot be retrieved, no attribution shall be made. If
the value is specified as “$anyName” (where §$ is a reserved symbol and anyName is any
string, except reserved role names), the assigned value shall be retrieved from the property
associated with the role="anyName” and defined by a <bind> child element of the <link>
element that refers the connector.'® Declaring the role=“anyName” attribute in a <bind>
element of a <link> implies having a role implicitly declared as attributeAssessment
role="anyName” eventType="attribution” attributeType="nodeProperty”/>. This is the

"7 When an “and” compound condition relates more than one trigger condition (i.e. a condition that is satisfied
only in an infinitesimal time instant — as for example, the end of an object presentation), the compound
condition shall be considered true in the instant immediately after all the trigger conditions are satisfied.

' In the case that value=“$anyName”, the value to be attributed shall be the value of a property (<property>
element) of a component of the same composition where the link (<link> element) that refers to the event is
defined, or a property of the composition where the link is defined, or a property of an element that can be
reached through a <port> element of the composition where the link is defined, or even a property of an
element that can be reached through a port (elements <port> or <switchPort>) of a composition nested in the
same composition where the link is defined.
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only possible case of a <bind> element referring to a role that is not explicitly declared in a
connector.

As with <simpleCondition> elements the role cardinality specifies the minimal (min
attribute) and maximal (max attribute) number of participants that may play the role
(number of binds) when the <causalConnector> is used for creating a link. When the
maximal cardinality value is greater than one, several participants may play the same role.
When it has the “unbounded” value, the number of binds is unlimited. In these two later
cases, a qualifier shall be specified. Table 3.20 presents possible qualifier values.

Table 3.19 — Reserved action role values associated to event state machines

Role Value Action Type Event Type
start start presentation
stop stop presentation
abort abort presentation
pause pause presentation
resume resume presentation
set start attribution

Table 3.20 — Action qualifier values

Role Element Qualifier Semantics
simpleAction par All actions shall be executed in parallel
simpleAction seq All actions shall be executed in the bind sequence

A delay attribute may also be defined for a <simpleAction> specifying that the action shall
be fired only after waiting for the specified time. Besides, the <simpleAction> may also
define a repeat attribute to be assigned to the repetitions attribute of the event, and a
repeatDelay to be waited before repeating the action.

Besides all aforementioned attributes, the <simpleAction> element may also have attributes
defined in the Animation Functionality (duration and by attributes), if its eventType value is
“attribution”, as specified in Section 3.2.12.

The <compoundAction> element has an operator attribute (“par” or “seq”) relating its child
elements: <simpleAction> and <compoundAction>. Parallel (“par”) and sequential (“seq”)
compound actions specify that the execution of actions shall be performed in any order or
in a specific order'’, respectively. A delay attribute may also be defined specifying that the
compound action shall be applied after the specified delay.

The ConnectorAssessmentExpression module defines four elements:
<assessmentStatement™>, <attributeAssessment>, <valueAssessment> and
<compoundStatement>.

The <attributeAssessment> has a role attribute, which has to be unique in the connector
role set. As usual, the role is a connector interface point, which is associated to node

' It is important to mention that when the sequential operator is used, actions should be fired in the specified
order. However, an action does not need to wait the previous one to be finished in order to be fired.
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interfaces by a <link> that refers to the connector. An < attributeAssessment > also defines
an event type (eventType attribute). If the eventType wvalue is “selection”, the
<attributeAssessment> should also define to which selection apparatus (for example,
keyboard or remote control keys) it refers, through its key attribute. If the eventType value
is “presentation”, the attributeType attribute specifies the event attribute (“occurrences” or
“repetition”) or the event state (‘“state”); if the eventType value is “selection”, the
attributeType attribute is optional and, if present, may have the value “occurrences”
(default) or “state”; if the eventType is “attribution” the attributeType is optional and may
have the value “nodeProperty” (default), “occurrences”, “repetition” or “state”. In the first
case, the event represents a node property to be evaluated, in the other ones the event
represents the evaluation of the corresponding attribution event property or the attribution
event state. An offset value may be added to an <attributeAssessment> before the
comparison. For example, an offset may be added to an attribute assessment to specify: “the
screen vertical position plus 50 pixels”.

The <valueAssessment> element has a value attribute that may assume an event state value,
or any value to be compared with a node property or event attribute.

The <assessmentStatement> element has a comparator attribute that compares the values
inferred from its child elements (<attributeAssessment> element and <valueAssessment>
element).

a) In the case of <attributeAssessment>: a node property value [eventType = “attribution”
and the attributeType = “nodeProperty”]; or an event attribute value [eventType =
(“presentation”, “attribution” or “selection”) and the attributeType = (“occurrences”, or
“repetition”)]; or an event state [eventType = (“presentation”, “attribution” or “selection’)
and the attributeType = “state™].

b) In the case of <valueAssessment>: a value of its value attribute.

The <compoundStatement> element has a Boolean operator attribute (“and” or “or”
relating its child elements: <assessmentStatement> or <compoundStatement>. An
isNegated attribute may also be defined to specify that the <compoundStatement> child
element shall be negated before the Boolean operation is evaluated.

The <causalConnector> element may have <connectorParam> child elements, which are
used to parameterize connector attribute values. The ConnectorCommonPart module
defines the type of the <connectorParam> element, which has hame and type attributes. In
order to specify which attributes receive parameter values defined by the connector, their
values are specified as the parameter name preceded by the $ symbol. For instance, in order
to parameterize the delay attribute, a parameter called actionDelay is defined
(<connectorParam name=""actionDelay” type=""unsignedLong’/>) and the value
“$actionDelay” is used in the attribute (delay="$actionDelay”).

Table 3.21 presents the elements of the CausalConnectorFunctionality module, their
attributes, and their child elements.
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Table 3.21 — Extended CausalConnectorFunctionality module in the Enhanced DTV profile

Elements Attributes Content
causalConnector id (connectorParam*,
(simpleCondition |
compoundCondition),
(simpleAction |
compoundAction))
connectorParam name, type empty
simpleCondition role, delay, eventType, empty
key, transition, min,
max, qualifier
compoundCondition operator, delay ((simpleCondition |
compoundCondition)+,
(assessmentStatement |
compoundStatement)*)
simpleAction role, delay, eventType, empty
actionType, value, min,
max, qualifier, repeat,
repeatDelay, duration,
by
compoundAction operator, delay (simpleAction |
compoundAction)+
assessmentStatement comparator (attribute Assessment,
(attributeAssessment |
valueAssessment))
attribute Assessment role, eventType, key, empty
attributeType, offset
valueAssessment value empty
compoundStatement operator, isNegated (assessmentStatement |
compoundStatement)+

The ConnectorBase module defines an element named <connectorBase>, which allows
grouping connectors. As usual, the <connectorBase> element should have the id attribute,
which uniquely identifies the element within a document. The exact content of a connector
base is specified by the language profile that uses the Connectors Facility. However, since
the definition of connectors is not easily done by naive users, the idea is to have expert
users defining connectors, storing them in libraries (connector bases) that may be imported,
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and making them available to others for creating links. Appendix E gives an extensive
example of connector definitions that may be imported.

Table 3.22 presents the element of the ConnectorBase module, its attributes, and its child
elements.

Table 3.22 — Extended ConnectorBase module in the Enhanced DTV profile

Elements Attributes Content ‘

connectorBase id (importBase|causalConnector)* ‘

3.2.8. Presentation Control Functionality

The purpose of the Presentation Control functionality is to specify content and presentation
alternatives for a document. This functional area is partitioned into four modules, named
TestRule, TestRuleUse, ContentControl and DescriptorControl.

The TestRule module allows the definition of rules that, when satisfied, select alternatives
for document presentation. The specification of rules in NCL 3.0 was done in a separate
module, because they are useful for defining either alternative components or alternative
descriptors.

The <ruleBase> element specifies a set of rules, and shall be defined as a child element of
the <head> element. These rules may be simple, defined by the <rule> element, or
composite, defined by the <compositeRule> element. Simple rules define an identifier (id
attribute), a variable (var attribute), a value (value attribute), and a comparator (comparator
attribute) relating the variable to the value. The variable shall be a property of the settings
node (<media> element of application/x-ncl-settings type), that is, the var attribute shall
have the same value of a <property> name attribute, defined as a child of the <media>
element of application/x-ncl-settings type. Composite rules have an identifier (id attribute)
and a Boolean operator (“and” or “or” — operator attribute) relating their child rules. As
usual, the id attribute uniquely identifies the <rule> and <compositeRule> elements within
a document.

Table 3.23 summarizes the elements of the TestRule module, their attributes, and their child
elements.
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Table 3.23 — Extended TestRule Module in the Enhanced DTV profile

Elements Attributes Content
ruleBase id (importBase|rule|compositeRule)+
rule id, var, empty
comparator,
value
compositeRule id, operator (rule | compositeRule)+

The TestRuleUse defines the <bindRule> element, which is used to associate rules with
components of a <switch> or <descriptorSwitch> element, through its rule and constituent
attributes, respectively.

Table 3.24 summarizes the element of the TestRuleUse module and its attributes.

Table 3.24 — Extended TestRule Module in the Enhanced DTV profile

Elements Attributes Content
bindRule constituent, empty
rule

The ContentControl module specifies the <switch> element, allowing the definition of
alternative document nodes to be chosen during presentation time. Test rules used to choose
the switch component to be presented are defined by the TestRule module, as previously
mentioned, or are test rules specifically defined and embedded in an NCL formatter
implementation. The ContentControl module also defines the <defaultComponent>
element, whose component attribute (also of IDREF type) identifies the default element that
shall be selected if none of the bindRule rules is evaluated as true.

In order to allow links to anchor on the component chosen after evaluating the rules of a
switch, a language profile should also include the SwitchInterface module, which allows the
definition of special interfaces, named <switchPort>.

As usual, <switch> elements shall have the id attribute, which uniquely identifies the
element within a document. The refer attribute is an extension defined in the Reuse module
and is discussed in Section 3.2.10.

When a <context> is defined as a child of a <switch> element, the <link> elements
recursively contained in the <context> shall be considered by an NCL player only if the
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<context> is selected after the switch evaluation. Otherwise, the <link> elements should be
considered disabled and shall not interfere in the document presentation.

Table 3.25 summarizes the ContentControl module elements, their attributes and their child
elements.

Table 3.25 — Extended ContentControl Module in the Enhanced DTV profile

Elements Attributes Content

switch id, refer defaultComponent?, (switchPort | bindRule |
media | context | switch)*)

defaultComponent | component empty

The DescriptorControl module specifies the <descriptorSwitch> element, which contains a
set of alternative descriptors to be associated with an object. The <descriptorSwitch>
elements shall have the id attribute, which uniquely identifies the element within a
document. Analogous to the <switch> element, the <descriptorSwitch> choice is done
during presentation time, using test rules defined by the TestRule module, or test rules
specifically defined and embedded in an NCL formatter implementation. The
DescriptorControl module also defines the <defaultDescriptor> element, whose descriptor
attribute (also of IDREF type) identifies the default element that shall be selected if none of
the bindRule rules is evaluated as true.

Table 3.26 summarizes the DescriptorControl module elements, their attributes, and their
child elements.

Table 3.26 — Extended DescriptorControl Module

Elements Attributes Content

descriptorSwitch id (defaultDescriptor?, (bindRule |
descriptor)*)

defaultDescriptor descriptor empty

During a document presentation, from the moment on a <switch> is evaluated, it is
considered resolved until the end of the current switch presentation, that is, while its
corresponding presentation event is in the “occurring” or “paused” state. During a
document presentation, from the moment on a <descriptorSwitch> is evaluated, it is
considered resolved until the end of the presentation of the <media> element that was
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associated to it, that is, while any presentation event associated with the <media> element is
in the “occurring” or “paused” state.”’

3.2.9. Timing Functionality

The Timing functionality defines the Timing module. The Timing module allows the
definition of temporal attributes for document components. Basically, this module defines
attributes for specifying what will happen with an object at the end of its presentation
(freeze), and the ideal duration of an object (explicitDur). These attributes may be
incorporated by <descriptor> elements.

3.2.10.Reuse Functionality

NCL allows intensive reuse of its elements. The NCL Reuse functionality is partitioned into
three modules: Import, EntityReuse and ExtendedEntityReuse.

In order to allow an entity base to incorporate another already-defined base, the Import
module defines the <importBase> element, which has two attributes: documentURI and
alias. The documentURI refers to a URI corresponding to the NCL document containing
the base to be imported. The alias attribute specifies a name to be used as prefix when
referring elements of this imported base. The alias name shall be unique in a document and
its scope is constrained to the document that has defined the alias attribute. The reference
would have the format: alias#element_id. The import operation is transitive, that is, if
baseA imports baseB that imports baseC, then baseA imports baseC. However, the alias
defined for baseC inside baseB shall not be considered by baseA.

When a language profile uses the Import module, the following specifications are allowed:

* The <descriptorBase> element may have a child <importBase> element referring to a
URI corresponding to another NCL document containing the descriptor base (in fact its
child elements) to be imported and nested. When a descriptor base is imported, the region
base and the rule base, when present in the imported document, are also automatically
imported to the corresponding region and rule bases of the importing document;

* The <connectorBase> element may have a child <importBase> element referring to a
URI corresponding to another connector base (in fact its child elements) to be imported and
nested;

* The <transitionBase> element may have a child <importBase> element referring to a
URI corresponding to another transition base (in fact its child elements) to be imported and
nested;

2 NCL formatters should delay the switch evaluation to the moment that a link anchoring in the switch needs
to be evaluated. The descriptorSwitch evaluation should be delayed until the object referring the
descriptorSwitch needs to be prepared to be presented.

46



* The <ruleBase> element may have a child <importBase> element referring to a URI
corresponding to another NCL document containing the rule base (in fact its child
elements) to be imported and nested;

* The <regionBase> element may have a child <importBase> element referring to a URI
corresponding to another NCL document containing the region base (in fact its child
elements) to be imported and nested. Although NCL defines its layout model, nothing
prevents an NCL document from using other layout models, since they define regions
where objects may be presented, as for example SMIL 2.0 [SMILO05] layout models. On
importing a <regionBase>, an optional attribute, named region, may be specified within the
<importBase> element. When present, the attribute shall identify the id of a <region>
element declared in the <regionBase> element of the host document (the document that did
the importing operation). As a consequence, all child <region> elements of the imported
<regionBase> shall be considered as child <region> elements of the region referred by the
<importBase>’s region attribute. If not specified, the child <region> elements of the
imported <regionBase> shall be considered children of the host document <regionBase>
element.

The <importedDocumentBase> element specifies a set of imported NCL documents, and
shall be defined as a child element of the <head> eclement. In addition,
<importedDocumentBase> elements shall have the id attribute, which uniquely identifies
the element within a document.

An NCL document may be imported through the <importNCL> element. All bases defined
inside an NCL document, as well as the document <body> element, are imported all at once
through the <importNCL> element. The bases will be treated as if each one is imported by
an <importBase> element. The imported <body> element will be treated as a <context>
element. It should be stressed that the <importNCL> element does not “include” the
referred NCL document but only makes the referred document visible to have its
components reused by the document that has defined the <importNCL> element. Thus,
imported <body>, as well as any of its contained nodes, may be reused inside the <body>
element of the importing NCL document.

The <importNCL> element has two attributes: documentURI, and alias. The documentURI
refers to a URI corresponding to the document to be imported. The alias attribute specifies
a name to be used when referring an element of this imported document. As in the
<importBase> element, the name shall be unique (type=ID) and its scope is constrained to
the document that has defined the alias attribute. The reference would have the format:
alias#element_id. It is important to note that the same alias should be used when referring
to elements defined in the imported document bases (<regionBase>, <connectorBase>,
<descriptorBase>, etc.). The <importNCL> element operation has also the transitive
property, that is, if documentA imports documentB that imports documentC, then
documentA imports documentC. However, the alias defined for documentC inside
documentB shall not be considered by documentA.

Table 3.27 presents the elements of the Import module, their child elements, and their
attributes.
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Table 3.27 — Extended Import Module in the Enhanced DTV profile

Elements Attributes Content
importBase alia}s, documentURI, empty

region
importedDocumentBase | id (importNCL)+
importNCL alias, documentURI empty

The EntityReuse module allows an NCL element to be reused. This module defines the
refer attribute, which refers to an element id® that will be reused. Only <media>,
<context>, <body> and <switch> may be reused. An element that refers to another element
cannot be reused; that is, its id cannot be the value of any refer attribute.

When a language profile uses this module, it may add the refer attribute to:

* A <media> or <switch> element. In this case, the referred element shall be, respectively,
a <media> or <switch> element, which will represent the same node previously defined in
the document <body> itself or in an external imported <body>. This referred element shall
directly contain the definition of all its attributes and child elements;

* A <context> element. In this case, the referred element shall be a <context> or a <body>
element that will represent the same context, which is previously defined in the document
<body> itself or in an external imported <body>. This referred element shall directly
contain the definition of all its attributes and child elements.

When an element declares a refer attribute, all attributes and child elements defined by the
referred element are inherited. All other attributes and child elements, if they are defined by
the referring element, shall be ignored by the formatter, except the id attribute that shall be
defined. The only other exception is for <media> elements, in which new child <area> and
<property> elements may be added, and a new attribute, instance, may be defined. If the
new added <property> element has the same name attribute of an already existing
<property> element (defined in the reused <media> element), the new added <property>
shall be ignored. Similarly, if the new added <area> element has the same id attribute of an
already existent <area> element (defined in the reused <media> element), the new added
<area> shall be ignored. The instance attribute is defined in the ExtendedEntityReuse
module and has “new” as its default string value.

The referred element and the element that refers to it shall be considered the same,
regarding its data specification. In other words it means that a single NCM node may be
represented by more than one NCL element. As nodes contained in an NCM composite

2L If the referred node is defined within an imported document D, the refer attribute value shall have the
format “alias#id”, where “alias” is the value of the alias attribute associated with the D import.
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node defines a set, an NCM node may be represented by no more than one NCL element
inside a composition”. This means that the id attribute of an NCL element representing an
NCM node is not only a unique identifier for the element, but also the unique identifier for
the NCM node in the composition.

The referred element and the element that refers to it shall also be considered the same
regarding their presentation, if the instance attribute receives a “instSame” or “gradSame”
value. Therefore, the following semantics shall be respected. Assume the set of <media>
elements composed of the referred <media> element and all the referring <media>
elements; and its subset formed by the referred <media> element and all other <media>
elements having the instance attribute equal to “instSame” or “gradSame”.

* If any element of this subset is scheduled to be presented, all other elements in the
subset, which are not child descendents of a <switch> element, are also assumed to
be scheduled for presenting, and more than that, when they are being presented,
they shall be represented by the same presentation instance. Descendent elements of
a <switch> element shall also have the same behavior, if all rules needed to present
these elements are satisfied; otherwise they shall not be scheduled for presenting.
The common instance in presentation shall notify all events associated with the
<area> and <property> elements defined in all <media> elements of the subset that
were scheduled for presenting.

» If the instance attribute is equal to “instSame”, all scheduled nodes of the subset
shall be immediately presented through a unique instance (as if a start action is
applied on all subset elements)™. If the instance attribute is equal to “gradSame”, all
scheduled nodes of the subset shall be presented through a unique instance, but now
gradually, as while start instructions are applied, coming from a link, etc.

* The <media> elements in the set that have instance attribute values equal to “new”
shall not be scheduled for presenting. When they are individually scheduled for
presenting, no other element in the set is affected. Moreover, new independent
presentation instances shall be created at each individual presentation starting.

It must be stressed that when a composite node is referred, always a new instance of the
composition is created. In the new created composition the child <media> elements
maintain the same referring behavior of their counterpart in the referred composition.

> As an example, aiming at clarifying the concept, assume the NCL element (nodel) that defines an NCM
node. The NCL elements that refer to it (nodelReuseA, nodelReuseB) represent the same NCM node. In other
words, the single NCM node is represented by more than one NCL element (nodel, nodelReuseA, and
nodelReuseB). Moreover, since nodes contained in an NCM composite node define a set, the NCL elements
nodel, nodelReuseA, and nodelReuseB shall each be declared inside a different composition.

2 NCM compositionality is not affected by this behavior, if we assumed that there are “virtual” <port>
elements in every composition mapping to interfaces that reach a nested element that pertains to the
mentioned subset, and if we assumed “virtual” links binding every element in the subset, such that when an
element’s interface starts its presentation, all other elements start the presentation of their same corresponding
interface at the same time.
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3.2.11.Navigational Key Functionality

The Navigational Key Functionality defines the KeyNavigation module that provides the
extensions necessary to describe focus movement operations using a control device like a
remote control. Basically, the module defines attributes that may be incorporated by
<descriptor> elements.

The focusIndex attribute specifies an index for the <media> element to which the focus may
be applied, when this element is in exhibition using the <descriptor> element that defined
the attribute. When a <descriptor> element does not define this attribute, it is considered as
if no focus could be set. In a certain presentation moment, if the focus has not been already
defined, or is lost, a focus will be initially applied to the element that is being presented
whose descriptor has the smallest index value. Values of focusindex attribute shall be
unique in an NCL document. Otherwise, the repeated attributes will be ignored if in a
certain moment there is more than one <media> element to gain the focus. Moreover, when
a <media> element refers to another <media> element (using the refer attribute specified in
Section 3.2.10), it shall ignore the focusindex specified by the <descriptor> element
associated with the referred <media> element.

The moveUp attribute specifies a value equal to the focusindex value associated to an
element to which the focus should be applied when the “up arrow key” is pressed. The
moveDown attribute specifies a value equal to the focusindex value associated to an
element to which the focus should be applied when the “down arrow key” is pressed. The
moveRight attribute specifies a value equal to the focusIndex value associated to an element
to which the focus should be applied when the “right arrow key” is pressed. The moveLeft
attribute specifies a value equal to the focusindex value associated to an element to which
the focus should be applied when the “left arrow key” is pressed.

When the focus is applied to an element with the visible property set to false, or to an
element that it is not being presented, the current focus does not move.

The focusSrc attribute may specify an alternative media source to be presented, instead of
the current presentation, if an element receives the focus. This attribute follows the same
rules of the src attribute of the <media> element.

When an element receives a focus, the square box defined by the element positioning
attributes shall be decorated. The focusBorderColor attribute defines the decorative color
and may receive the reserved color names: “white”, “black™, “silver”, “gray”, “red”,
“maroon”, “fuchsia”, “purple”, “lime”, “green”, “yellow”, “olive”, “blue”, “navy”, “aqua”,
or “teal”. The focusBorderWidth attribute defines the width in pixels of the decorative
border (0 means that no border will appear, positive values means that the border is outside
the object content, and negative values means that the border is drawn over the object
content), and the focusBorderTransparency attribute defines the decorative color
transparency. The focusBorderTransparency shall be a real value between 0 and 1, or a real
value in the range [0,100] ending with the character “%” (e.g. 30%), with “1” or “100%”
meaning full transparency and “0” or “0%” meaning no transparency. When the
focusBorderColor, the focusBorderWidth, or the focusBorderTransparency are not defined,
default values shall be assumed. These values are specified in properties of the <media>
element of application/x-ncl-settings type: defaultFocusBorderColor,
defaultFocusBorderWidth, defaultFocusTransparency, respectively.
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When an element on focus is selected by pressing the activation (select or enter) key, the
focusSelSrc attribute may specify an alternative media source to be presented, instead of the
current presentation. This attribute follows the same rules of the src attribute of the
<media> element. When selected, the square box defined by the element positioning
attributes shall be decorated with the color defined by the selBorderColor attribute (default
value specified by the defaultSelBorderColor of the <media> element of application/x-ncl-
settings type), the width of the decorative border defined by the focusBorderWidth attribute,
and the decorative color transparency defined by the focusBorderTransparency attribute.

When an element on focus is selected by pressing the “activate (select or enter) key”, the
focus control shall be passed to the <media> element renderer (player). The player may
then follow its own rules for navigation. The focus control shall be passed back to the NCL
formatter when the “back key” is pressed®*. In this case, the focus goes to the element
identified by the the service.currentFocus atribute of the settings node (<media> element of
application/x-ncl-settings type).

3.2.12. Animation Functionality

Animation in the cartoon sense is actually a combination of two factors: support for object
drawing and support for object motion — or more correctly, support for object alteration as
a function of time.

NCL is not a content format and, as such, does not have support for creating media objects
and it does not have a generalized method for altering media object content. Instead, NCL
is a scheduling and orchestration format. This means that NCL cannot be used to make
cartoons, but can be used to render cartoon objects in the context of a general presentation,
and to change the timing and rendering properties of a cartoon (or any other) object as a
whole, while it is being displayed.

The animation primitives of NCL allow values of node properties to be changed during an
active explicitly declared duration. Since NCL animation can be computationally intensive,
it 1s only supported by the EDTV profile and only the properties that define numerical
values and colors may be animated.

The Animation Functionality defines the Animation module that provides the extensions
necessary to describe what happens when a node property value is changed. Basically, the
module defines attributes that may be incorporated by <simpleAction> elements of a
connector), if its eventType value is “attribution”. Two new attributes are defined: duration
and by.

When setting a new value to a property the change is instantaneous by default
(duration="0"), but the change may also be carried out during an explicitly declared
duration, specified by the duration attribute.

 The focus control can also be passed by setting the service.currentKeyMaster attribute of the settings node
(<media> element of application/x-ginga-settings type). This can be done through a link action, through an
imperative code command executed by an imperative-code node (NCLua or NCLet object), or by the player
of a node that has the current control.
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Also, when setting a new value to a property the change from the old value to the new one
may be linear by default (by="indefinite"), or carried out step by step, with the pace
specified by the by attribute.

The combination of the duration and by attribute definitions gives how (discretely or
linearly) the change shall be performed and its transforming interval.

3.2.13. The Transition Effects functionality

The Transition Effects functionality is divided into two modules: TransitionBase and
Transition.

The TransitionBase module is defined by NCL 3.0 and consists on the <transitionBase>
element that specifies a set of transition effects, and shall be defined as a child element of
the <head> element.

Table 3.28 presents the <transitionBase> element, its child elements, and its attributes.

Table 3.28 — Extended TransitionBase Module in the Enhanced DTV profile

Elements Attributes Content ‘

transitionBase id (importBase, transition)+ ‘

The Transition module is based on SMIL 2.1 specifications [SMILO5]. It has just one
element called <transition> element.

In NCL 3.0 Enhanced DTV profile, the <transition> element is specified in the
<transitionBase> element and allows a transition template to be defined. Each <transition>
element defines a single transition template and shall have an id attribute so that it may be
referred inside a <descriptor> element.

Seven <transition> element attributes come from SMIL BasicTransitions module
specification: type; subtype; dur; startProgress; endProgress; direction; and fadeColor.

Transitions are classified according to a two-level taxonomy of types and subtypes. Each of
the transition types describe a group of transitions which are closely related. Within that
type, each of the individual transitions is assigned a subtype which emphasizes the
distinguishing characteristic of that transition.

The type attribute is required and is used to specify the general transition. If the named type
is not supported by the NCL formatter, the transition is ignored. Note that this is not an
error condition, since implementations are free to ignore transitions.

The subtype attribute provides transition-specific control. This attribute is optional and, if
specified, shall be one of the transition subtypes appropriate for the specified type. If this
attribute is not specified then the transition reverts to the default subtype for the specified
transition type. Only the subtypes for the five required transition types listed in Table 3.29
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shall be supported, the others, defined in SMIL specifications [SMIL 2.1 Specification,

2005], are optional.

Table 3.29 — Required transition types and subtypes.

Transition type Default Transition subtype
barWipe leftToRight

irisWipe rectangle

clockWipe clockwiseTwelve
snakeWipe topLeftHorizontal

fade crossfade

The dur attribute specifies the duration of the transition. The default duration is 1 second.

The startProgress attribute specifies the amount of progress through the transition at which
to begin execution. Legal values are real numbers in the range [0.0,1.0]. For instance, we
can want to begin a crossfade with the destination image being already 30% faded in. For
this case, startProgress would be 0.3. The default value is 0.0.

The endProgress attribute specifies the amount of progress through the transition at which
to end execution. Legal values are real numbers in the range [0.0,1.0], and the value of this
attribute shall be greater than or equal to the value of the startProgress attribute. If
endProgress is equal to startProgress, then the transition remains at a fixed progress for the
duration of the transition. The default value is 1.0.

The direction attribute specifies the direction the transition will run. The legal values are
“forward” and “reverse”. The default value is “forward”. Note that not all transitions will
have meaningful reverse interpretations. For instance, a crossfade is not a geometric
transition, and therefore has no interpretation of reverse direction. Transitions that do not
have a reverse interpretation should have the direction attribute ignored and the default
value of “forward” assumed.

If the value of the type attribute is “fade” and the value of the subtype attribute is
“fadeToColor” or “fadeFromColor” (values that are not required to be supported in a Ginga
implementation), then the fadeColor attribute specifies the ending or starting color of the
fade. If the value of the type attribute is not “fade”, or the value of the subtype attribute is
not “fadeToColor” or “fadeFromColor”, then the fadeColor attribute shall be ignored. The
default value is “black”.

The Transition module also defines attributes to be used in <descriptor> elements to use the
transition templates defined by <transition> elements: transin and transOut attributes.
Transitions specified with a transin attribute will begin at the beginning of the media
element's active duration (when the object presentation begins to occur). Transitions
specified with a transOut attribute will end at the end of the media element's active duration
(when the object presentation transits from occurring to sleeping state).

53



The transin and transOut attributes are added to <descriptor> elements. The default value
of both attributes is an empty string, which indicates that no transition shall be performed.

The value of transin and transOut attributes is a semicolon-separated list of transition
identifiers. Each of the identifiers shall correspond to the value of the XML identifier of
one of the transition elements previously defined in the <transitionBase> element. The
purpose of the semicolon-separated list is to allow authors to specify a set of fallback
transitions if the preferred transition is not available. The first transition in the list should be
performed if the user-agent has implemented this transition. If this transition is not
available, then the second transition in the list should be performed, and so on. If the value
of the transin or transOut attribute does not correspond to the value of the XML identifier
of any one of the transition elements previously defined, then this is an error. In the case of
this error, the value of the attribute should be considered to be the empty string and
therefore no transition should be performed.

All transitions defined in Transition module accept four additional attributes (coming from
the SMIL TransitionModifiers module specification) that may be used to control the visual
appearance of the transitions. The horRepeat attribute specifies how many times to perform
the transition pattern along the horizontal axis. The default value is 1 (the pattern occurs
once horizontally). The vertRepeat attribute specifies how many times to perform the
transition pattern along the vertical axis. The default value is 1 (the pattern occurs once
vertically). The borderWidth attribute specifies the width of a generated border along a
wipe edge. Legal values are integers greater than or equal to 0. If borderWidth value is
equal to 0, then no border should be generated along the wipe edge. The default value is 0.
If the value of the type attribute is not “fade”, then the borderColor attribute specifies the
content of the generated border along a wipe edge. If the value of this attribute is a color,
then the generated border along the wipe or warp edge is filled with this color. If the value
of this attribute is "blend", then the generated border along the wipe blend is an additive
blend (or blur) of the media sources. The default value for this attribute is "black".

Table 3.30 presents the element of the Extended Transition Module, its child elements, and
its attributes.

Table 3.30 — Extended Transition module in the Enhanced DTV profile

Elements Attributes Content
transition id, type, subtype, dur, empty

startProgress, endProgress,
direction, fadeColor,
horRepeat, vertRepeat,
borderWidth, borderColor

3.2.14. The Metainformation Functionality

Metainformation does not contain content information that is used or displayed during a
presentation. Instead, it contains information about content that is used or displayed. The
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Metainformation Functionality is composed of the Metainformation module that comes
from SMIL Metainformation module specification..

The Metainformation module contains two elements that allow description of NCL
documents. The <meta> element specifies a single property/value pair in the name and
content attributes, respectively. The <metadata> element contains information that is also
related to metainformation of the document. It acts as the root element of the RDF tree. The
<metadata> element may have as child elements: RDF element and its sub-elements (refers
to W3C metadata Recommendations [RDF99]).

Table 3.31 presents the elements of the Metainformation module, their child elements, and
their attributes.

Table 3.31 — Extended Metainformation module in the Enhanced DTV profile

Elements Attributes Content
meta name, content empty
metadata empty RDF tree

3.3. Attributes and Elements of the NCL 3.0 BasicDTV Profile

This section briefly describes the main definitions made by each NCL 3.0 module that are
present in the NCL 3.0 Basic DTV profile. The elements, and their attributes, used in this
profile are shown in the tables. Note that attributes and contents (child elements) of
elements may be defined in the module itself or in the NCL Basic DTV profile that groups
the modules. Element attributes that are required are underlined. As usual, in the tables, the
following symbols are used: (?) optional (zero or one occurrence), (|) or, (*) zero or more
occurrences, (+) one or more occurrences.

Table 3.32 — Extended Structure Module elements and attributes used in the Basic DTV profile

Elements Attributes Content

ncl id, title, xmins (head?, body?)

head (importedDocumentBase? ruleBase?,
regionBase*, descriptorBase?,
connectorBase?),

body id (port| property| media|context|switch|link)*
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Table 3.33 - Extended Layout Module elements and attributes used in the Basic DTV profile

Elements Attributes Content
regionBase id, device, region (importBase[region)+
region id, title, left, right, top, bottom, height, (region)*

width, zIndex

Table 3.34 — Extended Media Module elements and attributes used in the Basic DTV profile

Elements Attributes Content

media id, src, refer, (area|property)*
instance, type,
descriptor

Table 3.35 — Extended Context Module elements and attributes used in the Basic DTV profile

Elements Attributes Content ‘

context id, refer (port|property|medialcontext|link|switch)* ‘

Table 3.36 — Extended MediaContentAnchor Module elements and attributes used in the Basic DTV

profile
Elements Attributes Content
area id, coords, begin, end, text, position, first, empty
last, label

Table 3.37 — Extended CompositeNodelnterface Module elements and attributes used in the Basic

DTV profile
Elements Attributes Content ‘
port id, component, interface empty
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Table 3.38 — Extended AttributeAnchor Module elements and attributes used in the Basic DTV

profile
Elements Attributes Content ‘
property name, value empty ‘

Table 3.39 — Extended SwitchInterface Module elements and attributes used in the Basic DTV

profile
Elements Attributes Content
switchPort id mapping+
mapping component, interface empty

Table 3.40 — Extended Descriptor Module elements and attributes used in the Basic DTV profile

Elements Attributes Content
descriptor id, player, explicitDur, region, freeze, (descriptorParam)*
moveLeft, moveRight, moveUp; moveDown,
focuslindex, focusBorderColor;
focusBorderWidth;
focusBorderTransparency,
focusSrc,focusSelSrc, selBorderColor
descriptorParam | name, value
descriptorBase id (importBase | descriptor |

descriptorSwitch)+
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Table 3.41 - Extended Linking Module elements and attributes used in the Basic DTV profile

Elements Attributes Content

bind role, component, (bindParam)*
interface, descriptor

bindParam name, value empty

linkParam name, value empty

link id, xconnector (linkParam*, bind+)

Table 3.42 — Extended CausalConnectorFunctionality module elements and attributes in the Basic

DTV profile
Elements Attributes Content
causalConnector id (connectorParam*,
(simpleCondition |
compoundCondition),
(simpleAction |
compoundAction))
connectorParam name, type empty
simpleCondition role, delay, eventType, empty
key, transition, min,
max, qualifier
compoundCondition operator, delay ((simpleCondition |
compoundCondition)+,
(assessmentStatement |
compoundStatement)*)
simpleAction role, delay, eventType, empty
actionType, value, min,
max, qualifier, repeat,
repeatDelay
compoundAction operator, delay (simpleAction |
compoundAction)+
assessmentStatement comparator (attribute Assessment,
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(attributeAssessment |
valueAssessment))
attribute Assessment role, eventType, key, empty
attributeType, offset
valueAssessment value empty
compoundStatement operator, isNegated (assessmentStatement |
compoundStatement)+

Table 3.43 — Extended ConnectorBase module element and attributes used in the Basic DTV profile

Elements

Attributes

Content

connectorBase

id

(importBase|causal Connector)* ‘

Table 3.44 — Extended TestRule Module elements and attributes used in the Basic DTV profile

Elements Attributes Content
ruleBase id (importBase|rule|compositeRule)+
rule id, var, empty
comparator,
value
compositeRule id, operator (rule | compositeRule)+

Table 3.45 — Extended TestRuleUse Module elements and attributes used in the Basic DTV profile

Elements

Attributes

Content

bindRule

constituent,

rule

empty
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Table 3.46 — Extended ContentControl Module elements and attributes used in the Basic DTV

profile
Elements Attributes Content
switch id, refer (defaultComponent?,(switchPort|
bindRulejmedia| context | switch)*)
defaultComponent | component empty

Table 3.47 — Extended DescriptorControl Module elements and attributes used in the Basic DTV

profile
Elements Attributes Content
descriptorSwitch id (defaultDescriptor?, (bindRule |
descriptor)*)
defaultDescriptor descriptor empty

Table 3.48 — Extended Import Module elements and attributes used in the Basic DTV profile

Elements Attributes Content
importBase aliqs, documentURI, empty

region
importedDocumentBase id (importNCL)+
importNCL alias, documentURI, empty




4. NCL 3.0 Module Schemas

This section presents all NCL 3.0 module schemas used in the Basic DTV and the
Enhanced DTV profiles.

Structure Module: NCL30Structure.xsd

<!l --
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30St ruct ure. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the Structure nodul e nanespace
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: structure="http://ww. ncl.org. br/NCL3.0/Structure"
t ar get Nanespace="htt p: //www. ncl . org. br/ NCL3. 0/ Struct ure"
el ement For nDef aul t =" qual i fi ed" attri buteFornmDefaul t="unqualified" >

<l-- -->
<I-- define the top-down structure of an NCL | anguage document. -->
<l-- -->

<conpl exType nane="ncl Prot ot ype">
<sequence>
<el enent ref="structure: head" m nCccurs="0" maxCccurs="1"/>
<el ement ref="structure: body" m nCccurs="0" maxQccurs="1"/>
</ sequence>
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="title" type="string" use="optional"/>
</ conpl exType>

<conpl exType nanme="headPr ot ot ype" >
</ conpl exType>

<conpl exType nane="bodyPr ot ot ype" >
<attribute nane="id" type="ID"' use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->

<el ement name="ncl" type="structure:ncl Prototype"/>
<el enent nane="head" type="structure: headPrototype"/>
<el ement name="body" type="structure: bodyPrototype"/>

</ schena>
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Layout Module: NCL30Layout.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Layout . xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Layout nodul e nanmespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: layout="http://ww. ncl.org. br/NCL3.0/Layout"
t ar get Nanespace="http://ww. ncl . org. br/ NCL3. 0/ Layout "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="r egi onBasePr ot ot ype" >
<attribute nane="id" type="ID"' use="optional"/>
<attribute nane="type" type="string" use="optional"/>
<attribute nane="device" type="string" use="optional"/>
<attribute nane="region" type="string" use="optional"/>
</ conpl exType>

<conpl exType nane="regi onPr ot ot ype" >
<sequence mi nCccurs="0" maxCccur s="unbounded" >
<el ement ref="1ayout:region" />
</ sequence>
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="title" type="string" use="optional"/>
<attribute nane="hei ght" type="string" use="optional"/>
<attribute nane="left" type="string" use="optional"/>
<attribute nane="right" type="string" use="optional"/>
<attribute nane="top" type="string" use="optional"/>
<attribute nane="bottonm type="string" use="optional"/>
<attribute nanme="w dth" type="string" use="optional"/>
<attribute nane="zl ndex" type="integer" use="optional"/>
</ conpl exType>

<l-- declare global attributes in this nmodule -->

<l-- define the region attributeGoup -->
<attributeG oup nane="regi onAttrs">

<attribute nane="region" type="string" use="optional"/>
</attributeG oup>

<l-- declare global elenents in this nodule -->
<el ement name="regi onBase" type="|ayout:regi onBaseProt ot ype"/>
<el ement nane="regi on" type="layout:regi onPrototype"/>

</ schena>




Media Module: NCL30Media.xsd

<l--
XML Schema for the NCL nodul es

This is NCL

Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.

See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Medi a. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Medi a nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: medi a="http://ww. ncl.org. br/NCL3. 0/ Medi a"
t ar get Nanespace="htt p: //wwv. ncl . org. br/ NCL3. 0/ Medi a"

el ement For nDef aul t =" qual i fi ed" attri but eFornDefaul t="unqualified"

<conpl exType nanme="medi aPr ot ot ype" >
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="type" type="string" use="optional"/>
<attribute nane="src" type="anyURI" use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el emrent nanme="nedi a" type="nedi a: nedi aPr ot ot ype"/ >

</ schenma>
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Context Module: NCL30Context.xsd

<l--
XML Schema for the NCL nodul es

This is NCL

Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.

See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Cont ext . xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Context npdul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: context="http://ww. ncl.org.br/NCL3.0/Context"
t ar get Nanespace="htt p: //www. ncl . org. br/ NCL3. 0/ Cont ext "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<I-- define the conpositeNode el ement prototype -->
<conpl exType name="cont ext Pr ot ot ype" >

<attribute nane="id" type="ID"' use="required"/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el ement name="context" type="context:contextPrototype"/>

</ schena>
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MediaContentAnchor Module: NCL30MediaContentAnchor.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Medi aCont ent Anchor .

Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Media Content Anchor nodul e nanespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: medi aAnchor ="http://ww. ncl . org. br/ NCL3. 0/ Medi aCont ent Anchor "
t ar get Nanespace="htt p: //ww. ncl . org. br/ NCL3. 0/ Medi aCont ent Anchor "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<I-- define the tenporal AnchorAttrs attribute group -->
<attributeG oup nane="t enporal Anchor Attrs">
<attribute nane="begin" type="string" use="optional"/>
<attribute nane="end" type="string" use="optional"/>
</attributeG oup>

<I-- define the textAnchorAttrs attribute group -->
<attributeG oup nane="t ext AnchorAttrs">
<attribute nane="text" type="string" use="optional"/>
<attribute nane="position" type="unsi gnedLong" use="optional"/>
</ attri buteG oup>

<I-- define the sanpl eAnchorAttrs attribute group -->
<attributeG oup nane="sanpl eAnchor Attrs">
<attribute nanme="first" type="unsi gnedLong" use="optional"/>
<attribute nane="last" type="unsi gnedLong" use="optional"/>
</attributeG oup>

<l-- define the coordsAnchorAttrs attribute group -->
<attributeG oup nane="coordsAnchorAttrs">

<attribute nane="coords" type="string" use="optional"/>
</attri buteG oup>

<l-- define the label Attrs attribute group -->
<attributeG oup nane="|abel Attrs">

<attribute nane="label" type="string" use="optional"/>
</attributeG oup>

<conpl exType nane="conponent Anchor Pr ot ot ype" >
<attribute nane="id" type="ID"' use="required"/>
<attributeG oup ref="nedi aAnchor: coordsAnchorAttrs" />
<attributeG oup ref="mnedi aAnchor:tenporal Anchor Attrs" />
<attributeG oup ref="nedi aAnchor:text AnchorAttrs" />
<attributeG oup ref="medi aAnchor: sanpl eAnchor Attrs" />
<attributeG oup ref="nmedi aAnchor: | abel Attrs" />

</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el ement nane="area" type="nedi aAnchor: conponent Anchor Pr ot ot ype"/ >

</ schena>

xsd
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CompositeNodelnterface Module: NC30CompositeNodelnterface.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Conposi t eNodel nt erface. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Conposite Node Interface nodul e nanespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: conpositelnterface="http://ww. ncl.org.br/NCL3. 0/ Conposit eNodel nterface"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Conposi t eNodel nt er f ace”
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nanme="conposi t eNodePort Pr ot ot ype" >
<attribute nane="id" type="I1D"' use="required" />
<attribute nane="conponent” type="|DREF" use="required"/>
<attribute nane="interface" type="string" use="optional" />
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el ement nanme="port" type="conpositelnterface: conpositeNodePort Prototype" />

</ schenma>
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PropertyAnchor Module: NCL30PropertyAnchor.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Pr opertyAnchor. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Schema for the NCL Property Anchor nodul e namespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: propertyAnchor="http://ww. ncl . org. br/ NCL3. 0/ PropertyAnchor"
t ar get Nanespace="http://wwm. ncl . org. br/ NCL3. O/ Propert yAnchor"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="propertyAnchor Prot ot ype" >
<attribute nane="nane" type="string" use="required" />
<attribute nane="val ue" type="string" use="optional" />
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el ement nane="property" type="propertyAnchor: propertyAnchor Prototype"/>

</ schena>
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SwitchlInterface Module: NCL30SwitchInterface.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Swi t chl nterface. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Switch Interface nodul e nanespace.

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns:switchlnterface="http://wwv. ncl.org. br/NCL3. 0/ Switchlnterface"
t ar get Nanespace="htt p: //www. ncl . org. br/ NCL3. 0/ Swi t chl nt er f ace"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="nappi ngPr ot ot ype" >
<attribute nane="conponent" type="|DREF" use="required"/>
<attribute nane="interface" type="string" use="optional"/>
</ conpl exType>

<conpl exType name="swi t chPort Prot ot ype" >
<sequence>
<el enent ref="swi tchlnterface: mappi ng" m nCccurs="1"
maxQOccur s="unbounded"/ >
</ sequence>
<attribute nane="id" type="ID"' use="required"/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el enrent nane="mappi ng" type="swi tchl nterface: mappi ngPr ot ot ype"/ >
<el ement name="swi tchPort" type="swi tchlnterface: switchPortPrototype" />

</ schenma>

68




Descriptor Module: NCL30Descriptor.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Descri ptor. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Descriptor nodul e namespace
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: descriptor="http://ww. ncl.org. br/NCL3.0/Descriptor"
t ar get Nanespace="htt p: //ww. ncl . org. br/ NCL3. 0/ Descri ptor"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nane="descri pt or Par anPr ot ot ype" >
<attribute nane="nane" type="string" use="required" />
<attribute nane="val ue" type="string" use="required"/>
</ conpl exType>

<conpl exType name="descri pt or Prot ot ype" >
<sequence m nCccurs="0" naxOccur s="unbounded" >
<el ement ref="descriptor:descriptorParant/>
</ sequence>
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="player" type="string" use="optional"/>
</ conpl exType>

<l--

Formatters shoul d support the follow ng descri ptorParam nanes.

* For audi o players: soundLevel; bal anceLevel; trebleLevel; basslLevel

* For text players: style, which refers to a style sheet with information for
text presentation.

* For visual nedia players: background, specifying the background col or used to

fill the area of a region displaying nedia; scroll, which allows the
specification of how an author would Iike to configure the scroll in a region;
fit, indicating how an object will be presented (hidden, fill, neet, neetBest,

slice); transparency, indicating the degree of transparency of an object
presentation (the value shall be between 0 and 1,or a real value in the range
[0,100] ending with the character “9% (e.g. 30%)); visible, indicating if the
presentation is to be seen or hidden; and the object positioning paraneters: top
left, bottom right, wi dth, height, sie and bounds
* For players in general: reusePlayer, which determnes if a new player shall be
instantiated or if a player already instantiated shall be used; and playerLife
whi ch specifies what will happen to the player instance at the end of the
presentati on.
-->

<conpl exType name="descri pt or BasePr ot ot ype" >

<attribute nane="id" type="ID"' use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->

<el ement nane="descri ptor Parant' type="descri ptor:descri ptorParanPrototype"/>
<el ement nanme="descriptor" type="descriptor:descriptorPrototype"/>

<el ement nane="descri ptorBase" type="descriptor:descri ptorBasePrototype"/>

<l-- declare global attributes in this nodule -->
<attributeG oup nanme="descriptorAttrs">

<attribute nane="descriptor" type="string" use="optional"/>
</attributeG oup>

</ schena>
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Linking Module: NCL30Linking.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww. ncl.org. br/NCL3. 0/ nmodul es/ NCL30Li nki ng. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Linking nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: linking="http://ww.ncl.org.br/NCL3.0/Linking"
t ar get Nanespace="htt p: //www. ncl . org. br/ NCL3. 0/ Li nki ng"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="par anPr ot ot ype" >
<attribute nane="nanme" type="string" use="required"/>
<attribute nane="val ue" type="anySi npl eType" use="required"/>
</ conpl exType>

<conpl exType nane="hbi ndPr ot ot ype" >
<sequence mi nCccurs="0" maxCccur s="unbounded" >
<el ement ref="1inking: bi ndPar ant'/ >
</ sequence>
<attribute nane="rol e" type="string" use="required"/>
<attribute nane="conponent” type="|DREF" use="required"/>
<attribute nane="interface" type="string" use="optional"/>
</ conpl exType>

<conpl exType name="1i nkPr ot ot ype" >
<sequence>
<el erment ref="1inking:|inkParam m nCccurs="0" maxCQccur s="unbounded"/ >
<el enent ref="1inking:bind" mnGCccurs="2" naxCccurs="unbounded"/ >

</ sequence>

<attribute nane="id" type="ID"' use="optional"/>

<attribute nane="xconnector" type="string" use="required"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el ement nanme="1i nkParan' type="1inki ng: paranPrototype"/>
<el erent nane="bi ndPar an’ type="1i nki ng: par anPr ot ot ype"/ >
<el ement nane="bi nd" type="Ii nki ng: bi ndPr ot ot ype" />
<el ement nane="link" type="Ilinking:|inkPrototype" />

</ schema>
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ConnectorCommonPart Module: NCL30ConnectorCommonPart.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Connect or ConmonPart . xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Schema for the NCL Connector Commobn Part nodul e namespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: connect or CommonPart ="http://ww. ncl . org. br/ NCL3. 0/ Connect or ConmonPart"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Connect or CormonPart "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="par anet er Pr ot ot ype" >
<attribute nane="nane" type="string" use="required"/>
<attribute nane="type" type="string" use="optional"/>
</ conpl exType>

<si nmpl eType nane="event Pr ot ot ype" >
<restriction base="string">
<enuneration val ue="presentati on" />
<enuner ation val ue="sel ection" />
<enuneration value="attribution" />
<enurner ati on val ue="conposition" />
</restriction>
</ si npl eType>

<si mpl eType name="1ogi cal Oper at or Pr ot ot ype" >
<restriction base="string">
<enuneration val ue="and" />
<enuneration val ue="or" />
</restriction>
</ si npl eType>

<si mpl eType nanme="transiti onPrototype">
<restriction base="string">
<enuneration value="starts" />
<enuner ation val ue="stops" />
<enuner ati on val ue="pauses" />
<enuneration val ue="resunes" />
<enuneration val ue="aborts" />
</restriction>
</ si npl eType>

</ schenma>
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ConnectorAssessmentExpression Module:
NCL30ConnectorAssessmentExpression.xsd

<l--
XML Schema for the NCL npdul es

This is NCL
Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI

http://ww. ncl . org. br/ NCL3. 0/ nodul es/ NCL30Connect or Assessnent Expr essi on. xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 19/ 09/ 2006

Scherma for the NCL Connector Assessnent Expression nodul e nanespace
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"

xm ns: connect or Assessment Expr essi on="htt p://wwv. ncl . org. br/ NCL3. 0/ Connect or Assess
nent Expr essi on"

xm ns: connect or CommonPart ="htt p: // www. ncl . org. br/ NCL3. 0/ Connect or CommonPart "

t ar get Nanespace="http://ww. ncl . org. br/ NCL3. 0/ Connect or Assessnent Expr essi on"

el ement For nDef aul t =" qual i fi ed" attri buteFornmDefaul t="unqualified" >

<l-- inport the definitions in the nmodul es nanespaces -->
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Connect or CormonPart "

schenmaLocati on="http://wwmv. ncl . org. br/ NCL3. 0/ nodul es/ NCL30Connect or ConmonPart . xsd
">

<si npl eType nane="conpar at or Pr ot ot ype" >
<restriction base="string">
<enuneration val ue="eq" />
<enuneration val ue="ne" />
<enuneration value="gt" />
<enuneration value="It" />
<enuneration val ue="gte" />
<enuneration value="Ite" />
</restriction>
</ si npl eType>

<si nmpl eType name="attri but eProt ot ype">
<restriction base="string">
<enuneration val ue="repeat" />
<enuneration val ue="occurrences" />
<enurneration val ue="state" />
<enuner ati on val ue="nodeProperty" />
</restriction>
</ si npl eType>

<si nmpl eType nane="st at ePr ot ot ype" >
<restriction base="string">
<enuner ati on val ue="sl eepi ng" />
<enurner ati on val ue="occurring" />
<enuner ati on val ue="paused" />
</restriction>
</ si npl eType>

<si mpl eType name="val ueUni on" >
<uni on nmenber Types="stri ng connect or Assessnent Expr essi on: st at ePr ot ot ype"/ >
</ si npl eType>
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<conpl exType nanme="assessment St at enent Pr ot ot ype" >
<sequence>
<el ement ref="connect or Assessnent Expressi on: attri but eAssessnent"/ >
<choi ce>
<el ement ref="connect or Assessnent Expressi on: attri but eAssessnent"/ >
<el ement ref ="connect or Assessment Expr essi on: val ueAssessnent "/ >
</ choi ce>
</ sequence>
<attribute nane="conparator"
t ype="connect or Assessment Expr essi on: conpar at or Pr ot ot ype" use="requi red"/>
</ conpl exType>

<conpl exType nanme="attri but eAssessnent Pr ot ot ype" >
<attribute nane="rol e" type="string" use="required"/>
<attribute nane="event Type" type="connector CommonPart: event Prot ot ype"
use="required"/ >
<attribute nane="key" type="string" use="optional"/>
<attribute nane="attri buteType"
t ype="connect or Assessnent Expr essi on: attri but ePr ot ot ype" use="optional "/>
<attribute nane="offset" type="string" use="optional"/>
</ conpl exType>

<conpl exType nane="val ueAssessnent Pr ot ot ype" >

<attribute nane="val ue" type="connector Assessnent Expressi on: val ueUni on"
use="required"/ >
</ conpl exType>

<conpl exType nane="conpoundSt at ement Pr ot ot ype" >
<choi ce m nCccurs="1" maxQccur s="unbounded" >
<el ement ref="connect or Assessnment Expr essi on: assessnent Statenment"” />
<el ement ref ="connect or Assessment Expr essi on: conpoundSt at ement " />
</ choi ce>
<attribute nane="operator" type="connector CormonPart: | ogi cal Oper at or Pr ot ot ype"
use="required"/>
<attribute nane="isNegated" type="bool ean" use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el enent nane="assessnent St at enent "
t ype="connect or Assessnment Expr essi on: assessnent St at enent Pr ot ot ype" />
<el enent nanme="attri but eAssessnent"
t ype="connect or Assessnent Expr essi on: attri but eAssessnent Prot otype" />
<el enent nanme="val ueAssessnment "
t ype="connect or Assessnent Expr essi on: val ueAssessnent Pr ot ot ype" />
<el ement name="conpoundSt at ement *
t ype="connect or Assessnent Expr essi on: conpoundSt at enent Pr ot ot ype" />

</ schena>
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ConnectorCausalExpression Module: NCL30ConnectorCausalExpression.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI

http://ww. ncl . org. br/ NCL3. 0/ nodul es/ NCL30Connect or Causal Expr essi on. xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 19/ 09/ 2006

Scherma for the NCL Connector Causal Expression nodul e nanespace
-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"

xm ns: connect or Causal Expressi on="http://ww. ncl . org. br/ NCL3. 0/ Connect or Causal Expr
essi on"
xm ns: connect or CommonPart ="http://ww. ncl . org. br/ NCL3. 0/ Connect or ConmonPart"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Connect or Causal Expr essi on"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<I-- inport the definitions in the nodul es nanespaces -->
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Connect or ConmonPart "

schenmaLocati on="http://wmv. ncl . org. br/ NCL3. 0/ nodul es/ NCL30Connect or ConmonPart . xsd
">

<si nmpl eType name="condi ti onRol eUni on" >
<uni on menber Types="string connect or Causal Expr essi on: condi ti onRol ePr ot ot ype"/ >
</ si npl eType>

<si npl eType nane="condi ti onRol ePr ot ot ype" >
<restriction base="string">
<enuner ati on val ue="onBegi n" />
<enuner ati on val ue="onkEnd" />
<enuner ati on val ue="onPause" />
<enuner ati on val ue="onResune" />
<enuner ation val ue="onAbort" />
</restriction>
</ si npl eType>

<si mpl eType nanme="maxUni on" >

<uni on nmenber Types="positivel nt eger
connect or Causal Expr essi on: unboundedStri ng"/ >
</ si npl eType>

<si nmpl eType name="unboundedStri ng">
<restriction base="string">
<pattern val ue="unbounded"/ >
</restriction>
</ si npl eType>

<conpl exType nane="si npl eCondi ti onPr ot ot ype" >

<attribute nane="rol e" type="connect or Causal Expressi on: condi ti onRol eUni on"
use="required"/>

<attribute nane="event Type" type="connect or ConmonPart: event Pr ot ot ype"
use="optional "/ >

<attribute nane="key" type="string" use="optional"/>

<attribute nane="transition" type="connectorCommonPart:transitionPrototype"
use="optional "/ >

<attribute nane="del ay" type="string" use="optional"/>
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<attribute nane="nin" type="positivelnteger" use="optional"/>

<attribute nane="max" type="connect or Causal Expressi on: maxUni on"
use="optional "/ >

<attribute nane="qualifier" type="connectorConmonPart:| ogi cal Oper at or Prot ot ype
use="optional "/ >
</ conpl exType>

<conpl exType nanme="conpoundCondi ti onPr ot ot ype">

<attribute nane="operator" type="connector CormonPart: | ogi cal Oper at or Pr ot ot ype"
use="required"/ >

<attribute nane="del ay" type="string" use="optional"/>
</ conpl exType>

<si mpl eType name="acti onRol eUni on" >
<uni on nmenber Types="string connect or Causal Expr essi on: acti onNanePr ot ot ype"/ >
</ si npl eType>

<si mpl eType nanme="act i onNanePr ot ot ype" >
<restriction base="string">
<enuneration val ue="start" />
<enuner ation val ue="stop" />
<enuner ati on val ue="pause" />
<enuner ation val ue="resune" />
<enunerati on val ue="abort" />
<enuneration val ue="set" />
</restriction>
</ si npl eType>

<si mpl eType name="acti onOper at or Pr ot ot ype" >
<restriction base="string">
<enuneration val ue="par" />
<enuner ation val ue="seq" />
</restriction>
</ si npl eType>

<conpl exType nane="si npl eActi onPr ot ot ype" >
<attribute nane="rol e" type="connect or Causal Expressi on: acti onRol eUni on"
use="required"/ >
<attribute nane="event Type" type="connect or ConmonPart: event Pr ot ot ype"
use="optional "/ >
<attribute nane="actionType"
t ype="connect or Causal Expr essi on: acti onNanePr ot ot ype" use="optional "/>
<attribute nane="del ay" type="string" use="optional"/>
<attribute nane="val ue" type="string" use="optional"/>
<attribute nane="repeat" type="positivelnteger" use="optional"/>
<attribute nane="repeat Del ay" type="string" use="optional"/>
<attribute nane="nin" type="positivelnteger" use="optional"/>
<attribute nane="nmax" type="connector Causal Expressi on: maxUni on"
use="optional "/ >
<attribute nane="qualifier"
t ype="connect or Causal Expr essi on: acti onQper at or Pr ot ot ype" use="optional "/ >
</ conpl exType>

<conpl exType name="conpoundActi onPr ot ot ype" >
<choi ce m nCccurs="2" maxCccur s="unbounded" >
<el ement ref ="connect or Causal Expr essi on: si npl eAction" />
<el enent ref ="connect or Causal Expr essi on: conpoundActi on" />
</ choi ce>
<attribute nane="operator"
t ype="connect or Causal Expr essi on: acti onQper at or Pr ot ot ype" use="required"/>
<attribute nane="del ay" type="string" use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el enrent nane="si npl eCondi ti on"
t ype="connect or Causal Expr essi on: si npl eCondi ti onProt otype" />
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<el ement name="conpoundCondition"

t ype="connect or Causal Expr essi on: conpoundCondi ti onPr ot ot ype
<el enrent nane="si npl eActi on"

t ype="connect or Causal Expr essi on: si npl eActi onProt otype" />
<el erent nane="conpoundActi on"

t ype="connect or Causal Expr essi on: conpoundAct i onPr ot ot ype" />

</ schenma>

/>
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CausalConnector Module: NCL30CausalConnector.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Causal Connect or. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Causal Connector nodul e nanespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: causal Connector="http://ww. ncl . org. br/ NCL3. 0/ Causal Connect or"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Causal Connect or"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nane="causal Connect or Pr ot ot ype" >
<attribute nane="id" type="ID"' use="required"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->

<el ement nane="causal Connector" type="causal Connect or: causal Connect or Pr ot ot ype"/ >

</ schena>
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ConnectorBase Module: NCL30ConnectorBase.xsd

<l--
XML Schema for the NCL nodul es

This is NCL

Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.

See http://ww. tel emidia. puc-rio.br

Public URI: http://ww. ncl.org. br/NCL3. 0/ nmodul es/ NCL30Connect or Base. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Connector Base nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: connect or Base="htt p: //www. ncl . org. br/ NCL3. 0/ Connect or Base"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Connect or Base"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="connect or BasePr ot ot ype" >
<attribute nane="id" type="ID"' use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->

<el ement name="connect or Base" type="connect or Base: connect or BasePr ot ot ype"/ >

</ schena>
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NCL30CausalConnectorFunctionality.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/
NCL30Causal Connect or Functional ity. xsd

Aut hor: Tel eM dia Laboratory

Revi si on: 19/ 09/ 2006

Scherma for the NCL Causal Connector Functional ity nmodul e nanmespace.
-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"

xm ns: connect or CormonPart ="http://ww. ncl.org. br/ NCL3. 0/
Connect or ConmonPart "

xm ns: connect or Assessnent Expr essi on="http://ww. ncl . org. br/ NCL3. 0/
Connect or Assessmnent Expr essi on"

xm ns: connect or Causal Expressi on="http://ww. ncl . org. br/ NCL3. 0/
Connect or Causal Expr essi on"

xm ns: causal Connector="http://ww. ncl.org. br/NCL3.0/
Causal Connect or"

xm ns: causal Connect or Functional i ty="http://ww. ncl.org. br/NCL3. 0/
Causal Connect or Functi onal i ty"

t ar get Nanespace="http://ww. ncl . org. br/ NCL3. 0/
Causal Connect or Functi onal i ty"

el ement For nDef aul t =" qual i fi ed" attri but eFornDefaul t="unqualified">

<l-- inport the definitions in the nodul es nanespaces -->

<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Connect or CormonPart "

schenmaLocati on="http://wwmv. ncl . org. br/ NCL3. 0/ nodul es/
NCL30Connect or ConmonPart . xsd"/ >

<i nport
nanmespace="http://wwmv. ncl . org. br/ NCL3. 0/ Connect or Assessnent Expr essi on"

schenmaLocati on="http://wwmv. ncl . org. br/ NCL3. 0/ nodul es/
NCL30Connect or Assessnent Expr essi on. xsd"/ >

<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Connect or Causal Expr essi on"

schenmaLocati on="http://wmv. ncl . org. br/ NCL3. 0/ nodul es/
NCL30Connect or Causal Expr essi on. xsd"/ >

<i nport nanmespace="http://ww. ncl.org. br/NCL3. 0/ Causal Connect or"

schemaLocati on="http://ww. ncl . org. br/ NCL3. 0/ nodul es/
NCL30Causal Connect or. xsd"/ >

<l-- -->
<!-- Causal Connector Functionality -->
<l-- -->

<el enent nanme="connect or Par ant’ type="connect or CoormonPart : par anet er Pr ot ot ype"/ >
<l -- extends causal Connector elenent -->

<conpl exType nane="causal Connect or Type" >
<conpl exCont ent >
<ext ensi on base="causal Connect or: causal Connect or Pr ot ot ype" >

<sequence>

<el enent ref="causal Connect or Functi onal i ty: connect or Par ant
m nCccur s="0" maxCccur s="unbounded"/ >
<choi ce>
<el enent ref="causal Connect or Functionality: sinpleCondition" />
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<el ement ref ="causal Connect or Functionality: conpoundCondition" />
</ choi ce>
<choi ce>
<el ement ref ="causal Connect or Functionality: sinpl eAction" />
<el enent ref="causal Connect or Functi onality: conpoundActi on" />
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<l-- extends compoundCondition el enent -->

<conpl exType name="conmpoundCondi ti onType" >
<conpl exCont ent >
<ext ensi on base="connect or Causal Expr essi on: conpoundCondi t i onPr ot ot ype" >
<sequence>
<choi ce>
<el enent ref="causal Connect or Functionality:sinpleCondition" />
<el ement ref ="causal Connect or Functi onality: conpoundCondition" />
</ choi ce>
<choi ce m nCccurs="1" maxQccur s="unbounded" >
<el enent ref="causal Connect or Functionality: sinpleCondition" />
<el ement ref ="causal Connect or Functionality: conpoundCondition" />
<el ement ref ="causal Connector Functionality: assessnent St atenment” />
<el ement ref="causal Connect or Functi onality: conpoundSt atenent"” />
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el ement name="causal Connect or”
t ype="causal Connect or Functi onal i ty: causal Connect or Type"
substituti onG oup="causal Connect or: causal Connector"/>

<el emrent name="si npl eCondi ti on”
substi tuti onG oup="connect or Causal Expr essi on: si npl eCondi ti on"/>

<el erent nane="conpoundConditi on"
t ype="causal Connect or Functi onal i ty: conpoundCondi ti onType"
substituti onG oup="connect or Causal Expr essi on: conpoundCondi ti on"/ >

<el enrent nane="si npl eActi on"
substituti onG oup="connect or Causal Expr essi on: si npl eActi on"/>

<el ement name="conpoundActi on"
substituti onG oup="connect or Causal Expr essi on: conpoundActi on"/ >

<el ement nane="assessnent St at enent "
substituti onG oup="connect or Assessnent Expr essi on: assessnent St at enent "/ >

<el ement nanme="attri but eAssessnent"”
substituti onG oup="connect or Assessnent Expr essi on: attri but eAssessnment "/ >

<el enent nanme="val ueAssessnent "
substituti onG oup="connect or Assessnent Expr essi on: val ueAssessnent "/ >

<el erent nane="conpoundSt at ement "
substituti onG oup="connect or Assessnent Expr essi on: conpoundSt at enent "/ >

</ schenma>
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TestRule Module: NCL30TestRule.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Test Rul e. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL TestRul e nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns:testRul e="http://ww. ncl.org. br/NCL3. 0/ Test Rul "
t ar get Nanespace="htt p: //ww. ncl . org. br/ NCL3. 0/ Test Rul e"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="r ul ePr ot ot ype" >
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="var" type="string" use="required"/>
<attribute nane="val ue" type="string" use="required"/>
<attribute nane="conparator" use="required">
<si npl eType>
<restriction base="string">
<enuner ation val ue="eq"/ >
<enurner ati on val ue="ne"/>
<enuneration val ue="gt"/>
<enurner ation val ue="gte"/>
<enumeration value="I1t"/>
<enurneration value="lte"/>
</restriction>
</ si npl eType>
</attribute>
</ conpl exType>

<conpl exType name="conpositeRul eProt ot ype" >
<choi ce m nCccurs="2" maxCccur s="unbounded" >
<elenent ref="testRule:rule"/>
<el ement ref="testRul e: conpositeRule"/>
</ choi ce>
<attribute nane="id" type="ID"' use="required"/>
<attribute nane="operator" use="required">
<si mpl eType>
<restriction base="string">
<enurner ation val ue="and"/ >
<enuneration val ue="or"/>
</restriction>
</ si npl eType>
</attribute>
</ conpl exType>

<conpl exType nane="r ul eBasePr ot ot ype" >
<attribute nane="id" type="ID"' use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->

<el ement name="rul e" type="testRul e:rul ePrototype"/>

<el erent nane="conpositeRul e" type="testRul e: conposit eRul eProt ot ype"/ >
<el ement nane="rul eBase" type="testRul e: rul eBaseProt otype"/>

</ schenma>
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TestRuleUse Module: NCL30TestRuleUse.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Test Rul eUse. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Test Rul eUse nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns:testRul e="http://wwv. ncl.org. br/ NCL3. 0/ Test Rul eUse"
t ar get Nanespace="http://wwv. ncl . org. br/ NCL3. 0/ Test Rul eUse"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="bi ndRul ePr ot ot ype" >
<attribute nane="constituent" type="I|DREF" use="required" />
<attribute nane="rul e" type="string" use="required" />

</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el erent nane="bi ndRul e" type="t est Rul e: bi ndRul ePr ot ot ype"/>

</ schena>




ContentControl Module: NCL30ContentControl.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Cont ent Control . xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Content Control nodul e nanespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: content Control ="http://ww. ncl.org. br/NCL3. 0/ ContentControl"
t ar get Nanespace="http://ww. ncl . org. br/ NCL3. 0/ Cont ent Control "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="def aul t Conponent Pr ot ot ype" >
<attribute nane="conponent" type="|DREF" use="required" />
</ conpl exType>

<l-- define the switch el ement prototype -->

<conpl exType name="swi t chPr ot ot ype" >
<choi ce>

<el ement ref="content Control:defaultConponent” mi nCccurs="0" maxCccurs="1"/>

</ choi ce>
<attribute nane="id" type="ID"' use="required"/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el ement nane="def aul t Conponent "
t ype="cont ent Cont r ol : def aul t Conponent Pr ot ot ype"/ >
<el erent nanme="swi tch" type="content Control:sw tchPrototype"/>

</ schena>
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DescriptorControl Module: NCL30DescriptorControl.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Descri pt or Control . xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 06/ 2006

Scherma for the NCL DescriptorControl nodul e nanmespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: descriptorControl ="http://ww. ncl.org. br/NCL3.0/DescriptorControl"
t ar get Nanespace="http: //ww. ncl . org. br/ NCL3. 0/ Descri pt or Control "
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nanme="def aul t Descri pt or Pr ot ot ype" >
<attribute nane="descriptor" type="I|DREF" use="required" />
</ conpl exType>

<I-- define the descriptor switch el ement prototype -->
<conpl exType nane="descri ptor Swi t chPr ot ot ype" >
<choi ce>

<el enent ref="descriptorControl:defaul tDescriptor" m nCccurs="0"
maxQccurs="1"/>
</ choi ce>
<attribute nane="id" type="ID"' use="required”/>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el erent nane="def aul t Descriptor"”

type="descri pt or Control : def aul t Descri pt or Pr ot ot ype"/ >
<el ement nane="descri ptorSwitch"

type="descri ptorControl : descri ptor Swi t chProt otype"/>

</ schena>

84




Timing Module: NCL30Timing.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Ti mi ng. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Tim ng nodul e nanmespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns:timng="http://ww.ncl.org.br/NCL3.0/Timng"
t ar get Nanespace="http://ww. ncl . org. br/ NCL3. O/ Ti mi ng"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<l-- declare global attributes in this nmodule -->

<l-- define the explicitDur attribute group -->
<attributeG oup nane="explicitDurAttrs">

<attribute nanme="explicitDur" type="string" use="optional"/>
</attributeG oup>

<l-- define the freeze attribute group -->
<attributeG oup name="freezeAttrs">

<attribute nane="freeze" type="bool ean" use="optional"/>
</ attri buteG oup>

</ schenma>
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Import Module: NCL30Import.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30I nport. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL I nport nodul e namespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns:inmport="http://ww.ncl.org.br/NCL3.0/Inport"
t ar get Nanespace="http://ww. ncl . org. br/ NCL3. O/ | mrport"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType name="i nport BasePr ot ot ype" >
<attribute nane="alias" type="ID"' use="required"/>
<attribute nane="region" type="|DREF"' use="optional"/>
<attribute nane="docunment URI" type="anyURI " use="required"/>
</ conpl exType>

<conpl exType name="i nport NCLPr ot ot ype" >
<attribute nane="alias" type="ID"' use="required"/>
<attribute nane="document URI" type="anyURI " use="required"/>
</ conpl exType>

<conpl exType nane="i nport edDocunent BasePr ot ot ype" >
<sequence mi nCccurs="1" maxCccur s="unbounded" >
<el ement ref="inport:inmportNCL" />
</ sequence>
<attribute nane="id" type="I1D"' use="optional" />
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el enrent nane="inport Base" type="inport:inportBasePrototype"/>
<el ement name="inport NCL" type="inport:inmportNCLPrototype"/>
<el enrent nane="i nport edDocunent Base"

type="inmport:i nportedDocunment BasePr ot ot ype"/ >

</ schenma>




EntityReuse Module: NCL30EntityReuse.xsd

<l--
XML Schema for the NCL nodul es

This is NCL

Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.

See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30EntityReuse. xsd

Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL EntityReuse nodul e nanespace.

-

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: entityReuse="http://ww. ncl.org.br/NCL3.0/EntityReuse"
t ar get Nanespace="http://ww. ncl . org. br/ NCL3. 0/ Enti t yReuse"

el ement For nDef aul t ="qual i fied" attribute

<attributeG oup nanme="entityReuseAttrs">
<attribute nane="refer" type="string"
</attributeG oup>

</ schenma>

For nDef aul t ="unqual i fi ed" >

use="optional "/ >

87




ExtendedEntityReuse Module: NCL30ExtendedEntityReuse.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww. ncl.org. br/NCL3. 0/ nmodul es/ NCL30Ext endedEnt i t yReuse. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL ExtendedEntityReuse nodul e nanespace.
-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"

xm ns: ext endedEnt i t yReuse="http://ww. ncl . org. br/ NCL3. 0/ Ext endedEnt i t yReuse"

t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Ext endedEnt i t yReuse"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<attributeG oup nanme="extendedEntityReuseAttrs">
<attribute nane="instance" type="string" use="optional"/>
</attributeG oup>

</ schenma>
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KeyNavigation Module: NCL30KeyNavigation.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww. ncl.org. br/NCL3. 0/ nmodul es/ NCL30KeyNavi gati on. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL KeyNavi gati on nodul e nanespace
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: keyNavi gati on="http://ww. ncl. org. br/ NCL3. 0/ KeyNavi gati on"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ KeyNavi gati on"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<si nmpl eType nane="col or Prot ot ype" >
<restriction base="string">
<enuneration val ue="white" />
<enuner ati on val ue="bl ack" />
<enuneration value="silver" />
<enuneration val ue="gray" />
<enuneration val ue="red" />
<enuner ati on val ue="naroon" />
<enuner ation val ue="fuchsi a" />
<enuneration val ue="purple" />
<enuneration value="linme" />
<enuneration val ue="green" />
<enuner ation val ue="yel l ow' />
<enuneration val ue="olive" />
<enuner ati on val ue="bl ue" />
<enuneration val ue="navy" />
<enuner ati on val ue="aqua" />
<enuneration value="teal" />
</restriction>
</ si npl eType>

<l-- declare global attributes in this nodule -->

<l-- define the keyNavigation attribute group -->

<attributeG oup nanme="keyNavi gati onAttrs">
<attribute nane="novelLeft" type="positivelnteger" use="optional"/>
<attribute nane="noveRi ght" type=" positivelnteger "
<attribute nane="noveUp" type=" positivelnteger " use="optional"/>
<attribute nane="noveDown" type=" positivelnteger " use="optional"/>

<attribute nane="focusl ndex" type=" positivelnteger " use="optional"/>
<attribute nane="focusBorderCol or" type="keyNavi gati on: col or Pr ot ot ype"

use="optional "/ >
<attribute nane="focusBorderWdth" type="string" use="optional"/>

<attribute nane="focusBorder Transparency" type="string" use="optional"/>

<attribute nane="focusScr" type="string" use="optional"/>
<attribute nane="focusSel Scr" type="string" use="optional"/>
<attribute nane="sel Border Col or" type="keyNavi gati on: col or Prot ot ype"
use="optional "/ >
</attributeG oup>

</ schena>

use="optional "/ >
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TransitionBase Module: NCL30TransitionBase.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Tr ansi ti onBase. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Transition Base nodul e nanespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns:transiti onBase="http://ww. ncl.org.br/NCL3.0/TransitionBase"
t ar get Nanespace="http://wwmv. ncl . org. br/ NCL3. 0/ Transi ti onBase"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nanme="transiti onBasePr ot ot ype">
<attribute nane="id" type="ID"' use="optional"/>
</ conpl exType>

<l-- declare global elenents in this nodule -->

<el ement nanme="transitionBase" type="transitionBase:transitionBasePrototype"/>

</ schena>
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Animation Module: NCL30Animation.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Ani mati on. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Tim ng nodul e nanmespace.
-->
<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: ani mation="http://ww. ncl.org. br/ NCL3. 0/ Ani nati on"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Ani mat i on"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<l-- declare global attributes in this nmodule -->

<l-- define the animation attribute group -->
<attributeG oup nane="ani mati onAttrs">
<attribute nane="duration" type="string" use="optional"/>
<attribute nane="by" type="string" use="optional"/>
</attributeG oup>

</ schenma>
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Transition module: NCL30Transition.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2006 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nmodul es/ NCL30Transi ti on. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Transition nodul e nanmespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xmns:transition="http://ww. ncl.org. br/NCL3.0/Transition"
t ar get Nanespace="htt p: //ww. ncl . org. br/ NCL3. 0/ Transi ti on"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<l-- declare global attributes in this nmodule -->

<l-- define the type attribute prototype -->
<si nmpl eType nane="typePr ot ot ype" >
<restriction base="string">

<enuneration val ue="in"/>
<enuner ati on val ue="bar W pe"/ >
<enuner ati on val ue="boxW pe"/ >
<enurner ati on val ue="f our BoxW pe"/ >
<enuner ati on val ue="bar nDoor W pe"/ >
<enurner ati on val ue="di agonal W pe"/ >
<enuner ati on val ue="bowTi eW pe"/ >
<enuner ati on val ue="ni scDi agonal W pe"/ >
<enuner ation val ue="veeW pe"/ >
<enurner ati on val ue="bar nVeeW pe"/ >
<enuner ati on val ue="zi gZagW pe"/ >
<enurer ati on val ue="bar nzi gZzagW pe"/ >
<enuneration value="iri sWpe"/>
<enuner ation val ue="triangl ewW pe"/ >
<enuner ati on val ue="arr owHeadW pe"/ >
<enuner ati on val ue="pent agonW pe"/ >
<enurner ati on val ue="hexagonW pe"/ >
<enuner ation val ue="el |l i pseW pe"/ >
<enuner ati on val ue="eyeW pe"/>
<enuner ati on val ue="roundRect W pe"/ >
<enurner ati on val ue="st ar W pe"/ >
<enuner ati on val ue="m scShapeW pe"/ >
<enurer ati on val ue="cl ockW pe"/ >
<enuner ati on val ue="pi nWheel W pe"/ >
<enurner ati on val ue="si ngl eSweepW pe"/ >
<enuner ation val ue="fanW pe"/ >
<enurer ati on val ue="doubl eFanW pe"/ >
<enuner ati on val ue="doubl eSweepW pe"/ >
<enurner ati on val ue="sal oonDoor W pe"/ >
<enuner ati on val ue="w ndshi el dW pe"/ >
<enurner ati on val ue="snakeW pe"/>
<enuner ation val ue="spiral Wpe"/>
<enuner ati on val ue="paral | el SnakesW pe"/ >
<enuner ati on val ue="boxSnakesW pe"/ >
<enurner ation val ue="waterfal | Wpe"/>
<enuner ati on val ue="pushW pe"/ >
<enurner ation val ue="sli deW pe"/>
<enurner ation val ue="fade"/>
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<enuner ati on val ue="audi oFade"/ >
<enuner ati on val ue="audi oVi sual Fade"/ >
</restriction>
</ si npl eType>

<l-- define subType attribute prototype-->
<si nmpl eType name="subTypePr ot ot ype" >
<restriction base="string">

<enuner ati on val ue="bottonl'/ >
<enuner ati on val ue="bottonCenter"/ >
<enuner ation val ue="bottonlLeft"/>
<enunerati on val ue="bottonlLeftC ockw se"/ >
<enuner ati on val ue="bott onlLeft Count er  ockw se"/>
<enurner ati on val ue="bottonlLeft Di agonal "/ >
<enuner ati on val ue="bottonRi ght"/>
<enurer ati on val ue="bot t onRi ght C ockw se"/ >
<enuner ati on val ue="bott onRi ght Count er d ockwi se"/>
<enurner ati on val ue="bot t onRi ght Di agonal "/ >
<enuner ation val ue="centerRi ght"/>
<enurer ati on val ue="center Top"/>
<enuneration value="circle"/>
<enunerati on val ue="cl ockwi seBottoni'/>
<enuner ati on val ue="cl ockw seBottonRi ght"/>
<enuner ati on val ue="cl ockw seLeft"/>
<enuner ati on val ue="cl ockwi seNi ne"/>
<enuner ati on val ue="cl ockw seRi ght"/>
<enuner ati on val ue="cl ockw seSi x"/ >
<enuner ation val ue="cl ockwi seThree"/>
<enurner ati on val ue="cl ockwi seTop"/ >
<enuner ation val ue="cl ockwi seTopLeft"/>
<enuner ati on val ue="cl ockwi seTwel ve"/ >
<enuner ation val ue="cornerslin"/>
<enunerati on val ue="cornersQut"/>
<enuner ati on val ue="count er Cl ockwi seBottonlLeft"/>
<enurner ati on val ue="count er d ockwi seTopRi ght"/>
<enuner ati on val ue="crossfade"/>
<enurner ati on val ue="di agonal BottonmLeft"/>
<enuner ati on val ue="di agonal Bott ornLeft Cpposite"/>
<enurner ati on val ue="di agonal TopLeft"/>
<enuner ati on val ue="di agonal TopLeft Qpposite"/>
<enuner ati on val ue="di anond"/ >
<enuner ati on val ue="doubl eBar nDoor "/ >
<enuner ati on val ue="doubl eDi anond"/ >
<enuner ati on val ue="down"/ >
<enuner ati on val ue="fadeFrontCol or"/>
<enuner ati on val ue="fadeToCol or"/ >
<enunerati on val ue="fanl nHori zontal "/ >
<enuneration val ue="fanlnVertical"/>
<enuner ati on val ue="fanQut Hori zontal "/ >
<enuner ation val ue="fanCQut Vertical "/>
<enuner ation val ue="fivePoint"/>
<enuner ati on val ue="four Bl ade"/ >
<enuner ati on val ue="fourBoxHori zontal "/ >
<enunerati on val ue="fourBoxVertical"/>
<enuner ation val ue="fourPoint"/>
<enunerati on val ue="fronBottom'/ >
<enuneration val ue="fronLeft"/>
<enurner ation val ue="fronRi ght"/>
<enuner ati on val ue="fronmlop"/ >
<enuner ati on val ue="heart"/>
<enuner ation val ue="hori zontal "/ >
<enuner ati on val ue="hori zontal Left"/>
<enuner ati on val ue="hori zont al Left Sane"/ >
<enurer ati on val ue="hori zontal Ri ght"/>
<enuner ati on val ue="hori zont al Ri ght Sane"/ >
<enurner ati on val ue="hori zont al TopLeft Cpposite"/>
<enurner ati on val ue="hori zont al TopRi ght Cpposite"/>




<enuner ati on val ue="keyhol e"/ >
<enuneration val ue="left"/>
<enuneration value="leftCenter"/>
<enurner ation val ue="I| eft ToRi ght"/>
<enuner ati on val ue="opposi teHori zontal "/ >
<enuner ati on val ue="oppositeVertical "/>
<enuneration val ue="parall el Di agonal "/ >
<enurner ati on val ue="paral | el Di agonal BottoniLeft"/>
<enuner ati on val ue="paral | el Di agonal TopLeft"/>
<enuner ation val ue="parallel Vertical "/>
<enuneration val ue="rectangle"/>
<enuneration val ue="right"/>
<enuneration val ue="ri ght Center"/>
<enurner ati on val ue="si xPoi nt"/>
<enuneration val ue="top"/>
<enurner ation val ue="topCenter"/>
<enuneration val ue="topLeft"/>
<enuner ati on val ue="t opLeft d ockw se"/>
<enuner ati on val ue="t opLeft Count er d ockwi se"/>
<enurner ati on val ue="t opLeft Di agonal "/ >
<enuneration val ue="topLeftHorizontal "/ >
<enurner ation val ue="topLeftVertical "/>
<enuner ati on val ue="t opRi ght"/>
<enurner ati on val ue="t opRi ght G ockwi se"/ >
<enurer ati on val ue="t opRi ght Count er Cl ockw se"/ >
<enuner ati on val ue="t opRi ght Di agonal "/ >
<enurner ati on val ue="t opToBott oni/ >
<enuneration val ue="t woBl adeHori zontal "/ >
<enuner ati on val ue="t woBl adeVertical "/>
<enuneration val ue="t woBoxBot t onf' />
<enurner ation val ue="t woBoxLeft"/>
<enuner ati on val ue="t woBoxRi ght "/ >
<enurer ati on val ue="t woBoxTop"/>
<enuner ation val ue="up"/>
<enurner ation val ue="vertical "/ >
<enuneration val ue="verti cal BottomnlLeft Cpposite"/>
<enuner ati on val ue="verti cal Bott onSane"/ >
<enuneration val ue="vertical Left"/>
<enurer ation val ue="vertical Ri ght"/>
<enuner ation val ue="verti cal TopLeft Qpposite"/>
<enurer ati on val ue="verti cal TopSanme"/ >
</restriction>
</ si npl eType>

<attributeG oup name="transAttrs">
<attribute nane="transln" type="string" use="optional"/>
<attribute nane="transCQut" type="string" use="optional"/>
</attributeG oup>

<l-- define the transition attribute group -->
<attri buteG oup nane="transitionAttrs">
<attribute nane="type" type="transition:typePrototype" use="required"/>
<attribute nane="subtype" type="transition:subTypePrototype" use="optional"/>
<attribute nane="fadecol or" type="string" use="optional" default="black"/>
<attribute nane="dur" type="string" use="optional"/>
<attribute nane="startProgress" use="optional" default="0.0">
<si npl eType>
<restriction base="deci nal ">
<m nl ncl usi ve val ue="0.0"/>
<maxl ncl usi ve val ue="1.0"/>
</restriction>
</ si nmpl eType>
</attribute>
<attribute nane="endProgress" use="optional" default="1.0">
<si npl eType>
<restriction base="deci mal ">
<m nl ncl usi ve val ue="0.0"/>
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<max| ncl usi ve val ue="1.0"/>
</restriction>
</ si npl eType>
</attribute>
<attribute nane="direction" use="optional" default="forward">
<si mpl eType>
<restriction base="string">
<enunerati on val ue="forward"/ >
<enuner ation val ue="reverse"/>
</restriction>
</ si nmpl eType>
</attribute>
</attributeG oup>

<l-- define the transition-nodifier attribute group -->

<attributeG oup name="transiti onModifierAttrs">
<attribute nane="horzRepeat" type="decinmal" use="optional" default="1.0"/>
<attribute nane="vert Repeat" type="decimal" use="optional" default="1.0"/>

<attribute nane="borderWdth" type="nonNegativel nteger" use="optional"
defaul t="0"/>
<attribute nane="borderCol or" type="string" use="optional" default="black"/>
</attributeG oup>

<conpl exType name="transitionPrototype">
<attributeGoup ref="transition:transiti onAttrs"/>
<attributeGoup ref="transition:transiti onMdifierAttrs"/>
</ conpl exType>

<I-- declare global elenent in this nodule -->
<el ement nane="transition" type="transition:transitionPrototype"/>

</ schenma>
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Metainformation module: NCL30Metainformation.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww.ncl.org. br/NCL3. 0/ nodul es/ NCL30Met ai nf or mat i on. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/ 09/ 2006

Scherma for the NCL Metai nformation nodul e nanespace.

-->

<schema xm ns="http://ww. W3. or g/ 2001/ XM_Schena"
xm ns: nmet ai nformati on="http://ww. ncl.org. br/NCL3. 0/ Met ai nf or mati on"
t ar get Nanespace="htt p: // ww. ncl . org. br/ NCL3. 0/ Met ai nf or mat i on"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nane="net aPr ot ot ype" >
<attribute nane="name" type="string" use="required"/>
<attribute nane="content" type="string" use="required"/>
</ conpl exType>

<conpl exType name="et adat aPr ot ot ype" >
<sequence>
<any m nCccurs="0"/>
</ sequence>
</ conpl exType>

<l-- declare global elenents in this nmodule -->
<el enrent nane="neta" type="netainfornation: netaPrototype"/>

<l-- declare global elenents in this nodule -->
<el ement nanme="net adata" type="netai nformati on: met adat aPr ot ot ype"/ >

</ schenma>
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5. NCL 3.0 Language Profiles for Digital TV

Each NCL profile may group a subset of NCL modules, allowing the creation of languages
according to user needs.

Any document in conformance with NCL profiles shall have the <ncl> element as its root
element.

The profiles defined for the digital TV are:

NCL 3.0 Enhanced DTV Profile

NCL 3.0 Enhanced DTV profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, = CompositeNodelnterface, = PropertyAnchor, = SwitchInterface,
Descriptor,  Linking,  CausalConnectorFunctionality, = ConnectorBase,  TestRule,
TestRuleUse, ContentControl, DescriptorControl, Timing, Import, EntityReuse,
ExtendedEntityReuse KeyNavigation, Animation, TransitionBase, Transition and
Metainformation modules of NCL 3.0.

The tables of Section 3.2 show each module element, already extended by the attributes and
child elements inherited from other modules, for this profile.

Section 5.1 presents the definition of the NCL 3.0 Enhanced DTV profile using XML
Schema.

NCL 3.0 Basic DTV Profile

NCL 3.0 Basic DTV profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, = CompositeNodelnterface, = PropertyAnchor, = SwitchInterface,
Descriptor,  Linking,  CausalConnectorFunctionality, = ConnectorBase,  TestRule,
TestRuleUse, ContentControl, DescriptorControl, Timing, Import, EntityReuse,
ExtendedEntityReuse and KeyNavigation modules.

The tables of Section 3.3 show each module element for this profile, already extended by
the attributes and child elements inherited from other modules.

Section 5.2 presents the definition of the NCL 3.0 Basic DTV profile using XML Schema.
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5.1. The Schema of the NCL 3.0 Enhanced DTV Profile

This section presents the definition of the NCL 3.0 Enhanced DTV profile using XML

Schema.

NCL30EDTV.xsd

<l--
XML Schenma for the NCL Language

This is NCL

Copyri ght: 2000-2005 PUC- Rl O LABORATORI O TELEM DI A, All Rights Reserved.

See http://ww.tel emdia.puc-rio.br

Public URI: http://ww. ncl.org.br/NCL3. 0/ profiles/ NCL30EDTV. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 19/ 09/ 2006

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_.Schenma"
xm ns:ani mati on="http://ww. ncl.org. br/NCL3. 0/ Ani mati on"
xm ns: conpositel nterface="http://ww. ncl.org. br/NCL3. 0/
Conposi t eNodel nt er f ace”
xm ns: causal Connect or Functional i ty="http://ww. ncl.org. br/NCL3. 0/
Causal Connect or Functional ity"
xm ns: connect or Base="htt p://ww. ncl . org. br/ NCL3. 0/ Connect or Base"
xm ns: connect or Causal Expressi on="http://wwmv. ncl . org. br/ NCL3. 0/
Connect or Causal Expr essi on"
xm ns: content Control ="http://ww. ncl.org. br/NCL3. 0/ Content Control"
xm ns: context="http://ww. ncl.org. br/ NCL3. 0/ Cont ext"
xm ns: descriptor="http://ww. ncl.org. br/NCL3.0/Descriptor"
xm ns:entityReuse="http://ww.ncl.org.br/NCL3.0/EntityReuse"
xm ns: ext endedEnti t yReuse="http://ww. ncl . org. br/ NCL3. 0/
Ext endedEnti t yReuse"
xm ns: descriptorControl ="http://ww. ncl.org. br/NCL3. 0/
Descri pt orControl "
xm ns:inmport="http://ww.ncl.org.br/NCL3.0/Inmport"
xm ns: keyNavi gati on="http://ww. ncl . org. br/NCL3. 0/ KeyNavi gati on"
xm ns: [ ayout ="http://ww. ncl.org. br/NCL3. 0/ Layout"
xm ns: i nki ng="http://ww. ncl.org. br/NCL3. 0/Linking"
xm ns: nedi a="http://ww. ncl.org. br/NCL3. 0/ Medi a"
xm ns: nedi aAnchor ="htt p: // ww. ncl . or g. br/ NCL3. 0/ Medi aCont ent Anchor "
xm ns: propertyAnchor="http://ww. ncl.org. br/NCL3. 0/ PropertyAnchor"
xm ns: structure="http://ww.ncl.org. br/NCL3.0/Structure"

xm ns:switchlnterface="http://ww.ncl.org.br/NCL3.0/Swi tchlnterface"

xm ns:test Rul e="http://ww. ncl.org. br/NCL3. 0/ Test Rul e"

xm ns: test Rul eUse="http://ww. ncl.org. br/NCL3. 0/ Test Rul eUse"

xm ns:timng="http://ww.ncl.org.br/NCL3.0/Tining"

xm ns:transitionBase="http://ww.ncl.org.br/NCL3.0/TransitionBase"

xm ns: netai nformati on="http://ww. ncl.org. br/NCL3. 0/ Metai nfornation”

xm ns:transition="http://ww. ncl.org.br/NCL3.0/Transition"

xm ns: profile="http://ww. ncl.org. br/NCL3.0/EDTVProfile"

t ar get Nanmespace="htt p://ww. ncl . org. br/ NCL3. 0/ EDTVProfil e"

el ement For mDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >
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<l-- inport the definitions in the nodul es nanespaces -->
<i nmport namespace="http://ww. ncl.org. br/NCL3. 0/ Ani nati on"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Ani mat i on. xsd"/ >

<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ ConpositeNodelnterface"

schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Composi t eNodel nt er f ace. xsd"/ >
<i mport
nanespace="http://ww. ncl . org. br/ NCL3. 0/ Causal Connect or Functi onal i ty"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Causal Connect or Functional i ty. xsd"/ >
<i mport namespace="http://ww. ncl . org. br/NCL3. 0/ Connect or Base"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Connect or Base. xsd"/ >
<i nport
nanespace="http://ww. ncl . org. br/ NCL3. 0/ Connect or Causal Expr essi on"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Connect or Causal Expr essi on. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Content Control"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Cont ent Control . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Cont ext"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Cont ext . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Descriptor"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Descri pt or. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3. 0/ Descri ptorControl"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Descri ptor Control . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/EntityReuse"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Ent i t yReuse. xsd"/ >

<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ ExtendedEntityReuse"

schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Ext endedEnt i t yReuse. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3.0/Inport"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Il nport . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ KeyNavi gati on"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30KeyNavi gat i on. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3.0/Layout"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Layout . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Linking"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Li nki ng. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Mdia"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Medi a. xsd"/ >
<i nmport namespace="http://ww. ncl . org. br/NCL3. 0/ Medi aCont ent Anchor"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Medi aCont ent Anchor . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/PropertyAnchor"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Pr opert yAnchor . xsd"/ >
<i nmport namespace="http://ww. ncl.org. br/NCL3.0/Structure"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30St ruct ure. xsd"/ >
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<i nport namespace="http://ww. ncl.org. br/NCL3.0/Swi tchlnterface"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Swi t chl nterface. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Test Rul e"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Test Rul e. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3. 0/ Test Rul eUse"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Test Rul eUse. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Ti m ng"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Ti mi ng. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3.0/TransitionBase"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Tr ansi ti onBase. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Mtainformation"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Met ai nf or mati on. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Transition"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Tr ansi ti on. xsd"/ >

<! - - e —————————————————————————— S
<l-- Structure -->
<! - - e —————————————————————————— S
<l-- extends ncl elenent -->

<el enent name="ncl" substituti onG oup="structure:ncl"/>
<!-- extends head el enment -->

<conpl exType nane="headType">
<compl exCont ent >
<ext ensi on base="structure: headPr ot ot ype" >
<sequence>

<el enent ref="profile:inportedDocunment Base" mni nCccurs="0"
maxQccur s="1"/ >

<el enent ref="profile:rul eBase" m nCccurs="0" naxCccurs="1"/>

<elenent ref="profile:transitionBase" m nCccurs="0"
maxQccurs="1"/>

<el enent ref="profile:regi onBase" m nCccurs="0"
maxQccur s=" unbounded"/ >

<el enent ref="profile:descriptorBase" m nCccurs="0"
maxQccurs="1"/>

<el enent ref="profil e:connectorBase" m nCccurs="0"
maxQccur s="1"/ >

<elenent ref="profile:neta
maxQccur s="unbounded"/ >

<el enent ref="profile: netadata” m nCccurs="0"
maxQccur s="unbounded"/ >

</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

m nCccur s="0"

<el enent name="head" type="profile: headType"
substituti onG oup="structure: head"/>

<l-- extends body el ement -->
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<conpl exType nane="bodyType">
<comnpl exCont ent >
<ext ensi on base="structure: bodyPrototype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:contextlnterfaceEl enent G oup"/>
<el enent ref="profile: nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:switch"/>
<elenent ref="profile:link"/>
<elenent ref="profile:neta"/>
<el enent ref="profile: netadata"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="body" type="profile: bodyType"
substituti onG oup="structure: body"/>

<!-- s —————————————————— S }
<l-- Layout -->
<!-- s sy p—p———— -->
<l-- extends regionBase el enent -->

<conpl exType name="r egi onBaseType" >
<comnpl exCont ent >
<ext ensi on base="I| ayout: r egi onBasePr ot ot ype" >
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<el enent ref="profile:region"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nanme="regi onType">
<comnpl exCont ent >
<ext ensi on base="| ayout: regi onProt ot ype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="regi onBase" type="profile:regi onBaseType"
substituti onG oup="1ayout:regi onBase"/ >

<el enent name="regi on" type="profile:regi onType"
substituti onG oup="1Iayout:region"/>

<!-- s —————————————————— R }
<l-- Media -->
<!-- s —————————————————— R }
<l-- extends Media elenents -->
<l-- nmedia interface el ement groups -->
<group nane="nedi al nt erfaceEl enent G oup" >

<choi ce>

<elenent ref="profile:area"/>
<elenent ref="profile:property"/>
</ choi ce>
</ group>
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<conpl exType nane="nedi aType" >
<comnpl exCont ent >
<ext ensi on base="nedi a: medi aPr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:nedial nterfaceEl ement G oup"/ >
</ choi ce>
<attributeGoup ref="descriptor:descriptorAttrs"/>
<attributeGoup ref="entityReuse:entityReuseAttrs"/>
<attributeG oup
ref =" ext endedEnt i t yReuse: ext endedEnti t yReuseAttrs"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="nedi a" type="profile: nedi aType"
substituti onG oup="nedi a: mredi a"/ >

<!-- s —————————————————— S }
<!'-- Cont ext -->
<!-- s —————————————————— S }
<l-- extends context elenent -->
<l-- conposite node interface el enent groups -->
<group nane="contextl|nterfaceEl ement G oup">

<choi ce>

<elenent ref="profile:port"/>
<elenent ref="profile:property"/>
</ choi ce>
</ group>

<conpl exType nane="cont ext Type">
<comnpl exCont ent >
<ext ensi on base="cont ext: cont ext Prot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:contextlnterfaceEl enent G oup"/>
<el enent ref="profile: nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:link"/>
<el enent ref="profile:switch"/>
<elenent ref="profile:neta"/>
<el enent ref="profile: netadata"/>
</ choi ce>
<attributeGoup ref="entityReuse:entityReuseAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="context" type="profil e: contextType"
substituti onG oup="context:context"/>

<!-- e ————— -->
<! -- Medi aCont ent Anchor >
<!-- e ——————————————————————————— S
<l-- extends area elenment -->

<conpl exType nane="conmponent Anchor Type" >
<comnpl exCont ent >
<ext ensi on base="nedi aAnchor : conponent Anchor Pr ot ot ype" >
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>

<el enent name="area" type="profile: component Anchor Type"
substi tuti onG oup="nedi aAnchor: area"/ >

<!-- s s
<l -- ConpositeNodel nterface -->
<!-- s ——————————————— > ]

<l-- extends port elenment -->

<conpl exType name="conposit eNodePort Type" >
<comnpl exCont ent >
<ext ensi on base="conpositel nterface: conpositeNodePort Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="port" type="profile: conpositeNodePort Type"
substituti onG oup="conpositelnterface: port"/>

<!-- s s
<l-- PropertyAnchor -->
<!-- s ——————————————— > ]

<l-- extends property elenent -->

<conpl exType nane="propertyAnchor Type" >
<comnpl exCont ent >
<ext ensi on base="propertyAnchor: propertyAnchor Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="property" type="profil e: propertyAnchor Type"
substituti onG oup="propertyAnchor: property"/>

<!-- e ————— -->
<l-- Switchlnterface >
<!-- e —————————————————————————— S

<l-- extends switchPort elenment -->

<conpl exType nanme="sw t chPort Type">
<comnpl exCont ent >
<ext ensi on base="swi tchlnterface: switchPort Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="nmappi ng" substituti onG oup="sw tchlnterface: mappi ng"/ >
<el enent name="switchPort" type="profile:swtchPortType"
substitutionG oup="swi tchlnterface: switchPort"/>

<!-- s sy p—p———— -->
<l-- Descriptor -->
<!-- s —————————————————— R }

<l-- substitutes descriptorParam el ement -->

<el enent name="descri pt or Par ant'
substituti onG oup="descri ptor:descriptorParani/>
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<!-- extends descriptor element -->

<conpl exType name="descri ptor Type">
<compl exCont ent >
<ext ensi on base="descri ptor:descriptorPrototype">
<attributeGoup ref="layout:regi onAttrs"/>
<attributeGoup ref="timng:explicitDurAttrs"/>
<attributeGoup ref="timng:freezeAttrs"/>
<attributeG oup ref="keyNavi gati on: keyNavi gati onAttrs"/>
<attributeGoup ref="transition:transAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descriptor" type="profile:descriptorType"
substituti onG oup="descriptor:descriptor"/>

<l-- extends descriptorBase el ement -->
<conpl exType nane="descri pt or BaseType" >
<comnpl exCont ent >
<ext ensi on base="descri ptor:descri ptorBasePrototype">
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<el enent ref="profile:descriptor"/>
<elenent ref="profile:descriptorSwtch"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descri pt or Base" type="profile: descriptorBaseType"
substituti onG oup="descriptor:descriptorBase"/>

<! - - s —————————————————— R }
<l-- Linking -->
<| -- s sy g g >
<!-- substitutes linkParam and bi ndParam el ements -->

<el enent name="I|i nkParam' substituti onG oup="1inking:!|inkParant/>
<el enent name="bi ndParam substituti onG oup="1inki ng: bi ndPar an'/ >
<l-- extends bind elenent and |ink el enent, as a consequence-->

<conpl exType name="bi ndType" >
<comnpl exCont ent >
<ext ensi on base="li nki ng: bi ndPr ot ot ype" >
<attributeGoup ref="descriptor:descriptorAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="bi nd" type="profile: bi ndType"
substituti onG oup="1i nki ng: bi nd"/ >

<l-- extends link element -->
<conpl exType nane="I|i nkType">
<compl exCont ent >
<ext ensi on base="li nki ng: | i nkPrototype">
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</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="Ilink" type="profile:linkType"
substituti onG oup="1inking:link"/>

<| - e ————————————————————————————————————————————————— >
<! -- Connect or -->
<! - - e —————————————————————————— S
<l -- extends connectorBase el enent -->

<conpl exType nane="connect or BaseType" >
<compl exCont ent >
<ext ensi on base="connect or Base: connect or BasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<el enent ref="profile: causal Connector" />
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nanme="si npl eActi onType" >
<compl exCont ent >
<ext ensi on
base="connect or Causal Expr essi on: si npl eAct i onPr ot ot ype" >
<attributeGoup ref="animation:ani mati onAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="connect or Base" type="profil e: connect or BaseType"
substi tuti onG oup="connect or Base: connect or Base"/ >

<el ement nane="causal Connect or"
substituti onG oup="causal Connect or Functi onal i ty: causal Connector"/ >

<el ement nane="connect or Par anf
substituti onG oup="causal Connect or Functi onal i ty: connect or Par anf'/ >

<el enent name="si npl eCondi ti on"
substituti onG oup="causal Connect or Functionality: sinpl eCondition"/>

<el enent name="conpoundCondi ti on"
substituti onG oup="causal Connect or Functi onal i ty: conpoundCondi ti on"/ >

<el enent name="si npl eAction" type="profile:sinpleActionType"
substi tuti onG oup="causal Connect or Functi onal i ty: si nmpl eActi on"/>

<el enent name="conpoundActi on"
substituti onG oup="causal Connect or Functi onal i ty: conpoundActi on"/ >

<el ement nane="assessnent St at enent "
substi tuti onG oup="causal Connect or Functi onal i ty: assessnent St at ement "/ >

<el enent name="attri but eAssessnent"
substituti onG oup="causal Connector Functionality:attributeAssessment"/>
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<el ement nanme="val ueAssessnent"
substituti onG oup="causal Connect or Functional ity: val ueAssessnent"/ >

<el enent name="conpoundSt at enent "
substituti onG oup="causal Connect or Functi onal i ty: conpoundSt at emrent "/ >

<!-- e ————— -->
<l-- TestRule -->
<!-- e —————————————————————————— S
<l-- extends rule elenment -->

<conpl exType name="rul eType" >
<comnpl exCont ent >
<ext ensi on base="test Rul e: rul ePrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="rul e" type="profile:rul eType"
substitutionGoup="testRule:rule"/>

<l-- extends conpositeRule el enent -->
<conpl exType nane="conpositeRul eType">
<comnpl exCont ent >
<ext ensi on base="t est Rul e: conposi t eRul ePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="conpositeRul e" type="profil e: conpositeRul eType"
substituti onG oup="testRul e: conposi teRul e"/ >

<l-- extends rul eBase el enent -->
<conpl exType nane="r ul eBaseType" >
<compl exCont ent >
<ext ensi on base="t est Rul e: rul eBasePr ot ot ype" >
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<elenent ref="profile:rule"/>
<el enent ref="profile: conmpositeRule"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="rul eBase" type="profile:rul eBaseType"
substituti onG oup="testRul e: rul eBase"/ >

<!-- e ————— -->
<l-- TestRul eUse -->
<!-- e ——————————————————————————— S
<l-- extends bindRule elenment -->

<conpl exType nane="bi ndRul eType" >
<comnpl exCont ent >
<ext ensi on base="t est Rul eUse: bi ndRul ePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="bi ndRul e" type="profil e: bi ndRul eType"
substituti onG oup="test Rul eUse: bi ndRul "/ >
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<!-- s>

<l-- Content Control -->
<!-- s —————————————————— S }
<l-- extends switch element -->
<l-- switch interface elenment groups -->
<group nane="swi tchlnterfaceEl ement G oup">

<choi ce>

<el enent ref="profile:swtchPort"/>

</ choi ce>
</ group>
<l -- extends defaul t Conponent el enent -->

<conpl exType nane="def aul t Conponent Type" >
<compl exCont ent >
<ext ensi on base="cont ent Control : def aul t Conponent Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="def aul t Conrponent " type="profil e: defaul t Conponent Type"
substituti onG oup="cont ent Control : def aul t Conponent "/ >

<conpl exType nanme="swi tchType" >
<compl exCont ent >
<ext ensi on base="cont ent Control : swi tchProt ot ype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:swtchlnterfaceEl enent G oup"/>
<el enent ref="profile: bindRul e"/>
<elenent ref="profile:switch"/>
<elenent ref="profile: nedia"/>
<elenent ref="profile:context"/>
</ choi ce>
<attributeGoup ref="entityReuse:entityReuseAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="switch" type="profile:sw tchType"
substituti onG oup="contentControl :switch"/>

<!-- s sy p—p———— -->
<l -- DescriptorControl -->
<!-- s —————————————————— R }
<l-- extends defaultDescriptor elenment -->

<conpl exType name="def aul t Descri pt or Type" >
<comnpl exCont ent >
<ext ensi on base="descri ptorControl: defaul t Descri pt or Prot otype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<el enent name="def aul t Descriptor" type="profile: defaul t Descri ptorType"
substituti onG oup="descri ptorControl: defaul t Descriptor"/>

<l-- extends descriptorSwitch elenment -->

<conpl exType nane="descri ptor Swi tchType" >
<compl exCont ent >
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<ext ensi on base="descri ptorControl:descriptorSw tchPrototype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:descriptor"/>
<el enent ref="profile:bindRul e"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descriptorSwitch" type="profile:descriptorSw tchType"
substituti onG oup="descriptorControl:descriptorSwitch"/>

<!-- s sy p—p———— -->
<l-- Tinmng -->
<!-- s —————————————————— S }
<!-- s sy p—p———— -->
<!-- Inport -->
<|--:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -

<conpl exType name="i nport BaseType" >
<comnpl exCont ent >
<ext ensi on base="inport:inport BaseProt otype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport NCLType" >
<compl exCont ent >
<ext ensi on base="i nport:inportNCLPrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport edDocunent BaseType" >
<compl exCont ent >
<ext ensi on base="inport:inportedDocunent BasePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="i nport Base" type="profile:inportBaseType"
substituti onG oup="inport:inportBase"/>

<el enent name="i nport NCL" type="profile:inportNCLType"
substitutionG oup="inport:inportNCL"/>

<el enent name="i nport edDocunent Base"
type="profil e:inportedDocurment BaseType"
substituti onG oup="inport:inportedDocunent Base"/ >

<!-- s —————————————————— R }
<l-- EntityReuse -->
<!-- s sy p—p———— -->
<!-- s —————————————————— R }
<l -- ExtendedEntityReuse -->
<!-- s sy p—p———— -->
<!-- s —————————————————— R }
<l -- KeyNavi gation -->
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<!-- e ————— -->
<!-- TransitionBase -->
<!-- e —————————————————————————— S

<l-- extends transitionBase el enent -->

<conpl exType nane="transiti onBaseType">
<compl exCont ent >
<extension base="transitionBase:transiti onBasePrototype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<elenent ref="profile:transition"/>
<el enent ref="profile:inportBase"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="transiti onBase" type="profile:transiti onBaseType"
substituti onGoup="transiti onBase:transitionBase"/>

<!-- e ————— -->
<l-- Transition >
<!-- e —————————————————————————— S

<el enent name="transition" substitutionGoup="transition:transition"/>

<!-- e ————— -->
<!-- Metainfornation -->
<!-- e —————————————————————————— S

<el enent name="neta" substitutionG oup="netai nformation: neta"/>
<el enent name="net adata" substituti onG oup="netai nformation: netadata"/>

</ schema>
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5.2. The Schema of the NCL 3.0 Basic DTV Profile
This section presents the definition of the NCL 3.0 Basic DTV profile using XML Schema.

NCL30BDTV.xsd

<l--
XM Schema for the NCL Language

This is NCL
Copyri ght: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved.
See http://ww.tel em dia.puc-rio.br

Public URI: http://wwv ncl.org. br/NCL3. 0/ profiles/NCL30BDTV. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 19/09/2006

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: conpositel nterface="http://ww. ncl.org. br/NCL3. 0/
Conposi t eNodel nt er f ace”
xm ns: causal Connect or Functional i ty="http://ww. ncl.org. br/NCL3. 0/
Causal Connect or Functional ity"
xm ns: connect or Base="http://ww. ncl . org. br/ NCL3. 0/ Connect or Base"
xm ns: content Control ="http://ww. ncl.org. br/NCL3. 0/ Content Control"
xm ns: context="http://ww. ncl.org. br/NCL3. 0/ Cont ext"
xm ns: descriptor="http://ww. ncl.org. br/NCL3.0/Descriptor"
xm ns:entityReuse="http://ww.ncl.org.br/NCL3.0/EntityReuse"
xm ns: ext endedEnt it yReuse="http://wwv. ncl . org. br/ NCL3. 0/
Ext endedEnti t yReuse"
xm ns: descriptorControl ="http://ww. ncl.org. br/NCL3. 0/
Descri ptorControl "
xm ns:inmport="http://ww.ncl.org.br/NCL3.0/Inmport"
xm ns: keyNavi gati on="http://ww. ncl . org. br/ NCL3. 0/ KeyNavi gati on"
xm ns: [ ayout ="http://ww. ncl.org. br/ NCL3. 0/ Layout"
xm ns: i nki ng="http://ww. ncl.org. br/NCL3. 0/Linking"
xm ns: nedi a="http://ww. ncl.org. br/NCL3. 0/ Medi a"
xm ns: nedi aAnchor ="htt p: // www. ncl . or g. br/ NCL3. 0/ Medi aCont ent Anchor "
xm ns: propertyAnchor="http://ww. ncl.org. br/NCL3. 0/ PropertyAnchor"
xm ns: structure="http://ww.ncl.org. br/NCL3. 0/ Structure"
xm ns:switchlnterface="http://ww.ncl.org.br/NCL3.0/Swi tchlnterface"
xm ns:test Rul e="http://ww. ncl.org. br/NCL3. 0/ Test Rul e"
xm ns: test Rul eUse="http://ww. ncl . org. br/NCL3. 0/ Test Rul eUse"
xm ns:timng="http://ww.ncl.org.br/NCL3.0/Tining"
xm ns: profile="http://ww.ncl.org.br/NCL3.0/BDTVProfile"
t ar get Nanmespace="htt p: //wwv. ncl . org. br/ NCL3. 0/ BDTVProfil e"
el ement For mDef aul t =" qual i fi ed" attri buteFornDef aul t="unqualified" >

<l-- inport the definitions in the nodul es namespaces -->
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ ConpositeNodelnterface"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Composi t eNodel nt er f ace. xsd"/ >
<i mport
nanespace="http://wwmv. ncl . org. br/ NCL3. 0/ Causal Connect or Functi onal ity"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Causal Connect or Functional i ty. xsd"/ >

110




<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Connect or Base"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Connect or Base. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Content Control"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Cont ent Control . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Cont ext"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Cont ext . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Descriptor"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Descri pt or. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3. 0/ Descri ptorControl"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Descri pt or Control . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/EntityReuse"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Ent it yReuse. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Ext endedEntityReuse"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Ext endedEnt i t yReuse. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3.0/Inport"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30I nport . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ KeyNavi gati on"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30KeyNavi gat i on. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3.0/Layout"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Layout . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Linking"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Li nki ng. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Mdi a"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Medi a. xsd"/ >
<i mport namespace="http://ww. ncl . org. br/NCL3. 0/ Medi aCont ent Anchor"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Medi aCont ent Anchor . xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ PropertyAnchor"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Pr opert yAnchor . xsd"/ >
<i nmport namespace="http://ww. ncl.org. br/NCL3.0/Structure"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30St ruct ure. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Swi tchlnterface"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Swi t chl nterface. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3. 0/ Test Rul e"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Test Rul e. xsd"/ >
<i mport namespace="http://ww. ncl.org. br/NCL3. 0/ Test Rul eUse"
schemaLocati on="http://ww. ncl . org. br/NCL3. 0/ nodul es/
NCL30Test Rul eUse. xsd"/ >
<i nport namespace="http://ww. ncl.org. br/NCL3.0/Ti m ng"
schenmaLocation="http://ww. ncl.org. br/NCL3. 0/ modul es/
NCL30Ti mi ng. xsd"/ >
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<!-- e —————————————————————————— S
<l-- extends ncl elenent -->

<el enent name="ncl" substituti onG oup="structure:ncl"/>
<!-- extends head el enment -->

<conpl exType nane="headType">
<compl exCont ent >
<ext ensi on base="structure: headPr ot ot ype" >
<sequence>
<el enent ref="profile:inportedDocunent Base" mni nCccurs="0"
maxQccur s="1"/ >
<el enent ref="profile:rul eBase" m nCccurs="0" naxCccurs="1"/>
<el enent ref="profile:regi onBase" m nCccurs="0"
maxQccur s="unbounded"/ >
<el enent ref="profile:descriptorBase" m nCccurs="0"
maxQccur s="1"/ >
<el enent ref="profil e:connectorBase" m nCccurs="0"
maxQccurs="1"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="head" type="profile: headType"
substituti onG oup="structure: head"/>

<l-- extends body el ement -->

<conpl exType name="bodyType" >
<comnpl exCont ent >
<ext ensi on base="structure: bodyProt otype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:contextlnterfaceEl enent G oup"/>
<el enent ref="profil e: nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:switch"/>
<elenent ref="profile:link"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="body" type="profile: bodyType"
substituti onG oup="structure: body"/>

<!-- s sy p—p———— -->
<!-- Layout -->
<!-- s —————————————————— R }
<l-- extends regionBase el enent -->

<conpl exType nanme="r egi onBaseType">
<compl exCont ent >
<ext ensi on base="| ayout: regi onBasePr ot ot ype" >
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:region"/>
<el enent ref="profile:inportBase"/>
</ choi ce>
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="regi onType" >
<compl exCont ent >
<ext ensi on base="| ayout: regi onProt ot ype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="regi onBase" type="profile:regi onBaseType"
substituti onG oup="1I ayout:regi onBase"/ >

<el enent name="regi on" type="profile:regi onType"
substituti onG oup="1Iayout:region"/>

<!-- s —————————————————— S }
<l-- Media -->
<!-- s sy p—p———— -->
<l-- extends Media el enents -->
<I-- nmedia interface el ement groups -->
<group nane="nedi al nt er f aceEl enent G oup" >

<choi ce>

<elenent ref="profile:area"/>
<el enent ref="profile:property"/>
</ choi ce>
</ group>

<conpl exType nanme="nedi aType" >
<compl exCont ent >
<ext ensi on base="nedi a: medi aPr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profil e: nmedi al nterfaceEl ement G oup"/>
</ choi ce>
<attributeGoup ref="descriptor:descriptorAttrs"/>
<attributeGoup ref="entityReuse: entityReuseAttrs"/>
<attributeG oup
ref =" ext endedEnt i t yReuse: ext endedEnti t yReuseAttrs"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="nedi a" type="profil e: nedi aType"
substituti onG oup="nedi a: nedi a"/ >

<!-- s —————————————————— R }
<l -- Cont ext -->
<!-- s sy p—p———— -->
<l-- extends context element -->
<l-- conposite node interface el enent groups -->
<group nane="context | nterfaceEl ement G oup">

<choi ce>

<el enent ref="profile:port"/>
<el enent ref="profile:property"/>
</ choi ce>
</ group>

<conpl exType nane="cont ext Type" >
<compl exCont ent >
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<ext ensi on base="cont ext: cont ext Prot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profil e:contextlnterfaceEl ement G oup"/>
<el enent ref="profil e: nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:link"/>
<elenent ref="profile:switch"/>
</ choi ce>
<attributeGoup ref="entityReuse:entityReuseAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="context" type="profil e: contextType"
substituti onG oup="context:context"/>

<!-- e ————— -->
<! -- Medi aCont ent Anchor >
<!-- e —————————————————————————— S
<l-- extends area elenment -->

<conpl exType nane="conmponent Anchor Type" >
<comnpl exCont ent >
<ext ensi on base="nedi aAnchor : conponent Anchor Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="area" type="profil e: component Anchor Type"
substi tuti onG oup="nedi aAnchor: area"/ >

<!-- s sy p—p———— -->
<l -- ConpositeNodel nterface -->
<!-- s —————————————————— S }
<l-- extends port elenment -->

<conpl exType nanme="conposit eNodePort Type" >
<comnpl exCont ent >
<ext ensi on base="conpositel nterface: conpositeNodePort Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="port" type="profile: conpositeNodePort Type"
substituti onG oup="conpositelnterface: port"/>

<!-- s sy p—p———— -->
<l-- PropertyAnchor -->
<!-- s —————————————————— R }
<l-- extends property elenent -->

<conpl exType nane="propertyAnchor Type" >
<comnpl exCont ent >
<ext ensi on base="propertyAnchor: propertyAnchor Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="property" type="profil e: propertyAnchor Type"
substituti onG oup="propertyAnchor: property"/>
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<!-- s>

<l-- Switchlnterface >
<!-- e —_—————————————————————————— S
<l-- extends switchPort elenment -->

<conpl exType nanme="sw t chPort Type">
<comnpl exCont ent >
<ext ensi on base="swi tchlnterface: switchPort Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="nmappi ng" substituti onG oup="sw tchlnterface: mappi ng"/ >
<el enent name="switchPort" type="profile:swtchPortType"
substituti onG oup="swi tchlnterface: switchPort"/>

<!-- s s
<l-- Descriptor -->
<!-- s ——————————————— > ]
<l-- substitutes descriptorParam el emrent -->

<el enent name="descri pt or Par ant'
substituti onG oup="descri ptor:descriptorParani/>

<!-- extends descriptor element -->

<conpl exType name="descri ptor Type">
<compl exCont ent >
<ext ensi on base="descri ptor:descri ptorPrototype">
<attributeGoup ref="layout:regi onAttrs"/>
<attributeGoup ref="timng:explicitDurAttrs"/>
<attributeGoup ref="timng:freezeAttrs"/>
<attributeG oup ref="keyNavi gati on: keyNavi gati onAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descriptor" type="profile:descriptorType"
substituti onG oup="descriptor:descriptor"/>

<l-- extends descriptorBase el ement -->
<conpl exType nane="descri pt or BaseType" >
<compl exCont ent >
<ext ensi on base="descri ptor:descri ptorBasePrototype">
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<el enent ref="profile:descriptor"/>
<el enent ref="profile:descriptorSwtch"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descri pt orBase" type="profile: descriptorBaseType"
substituti onG oup="descriptor:descriptorBase"/>
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<l-- Linking -->
<!-- s sy p—p———— -->

<!-- substitutes |inkParam and bi ndParam el ements -->
<el enent name="I|i nkParam' substituti onG oup="1inking:!|inkParant/>
<el enent name="bi ndParamt' substituti onG oup="1i nki ng: bi ndPar ant'/ >

<l-- extends bind elenment and |ink el enent, as a consequence-->

<conpl exType name="bhi ndType" >
<compl exCont ent >
<ext ensi on base="li nki ng: bi ndPr ot ot ype" >
<attributeGoup ref="descriptor:descriptorAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="bi nd" type="profile: bi ndType"
substituti onG oup="1i nki ng: bi nd"/ >

<l-- extends link element -->
<conpl exType nane="I|i nkType">
<comnpl exCont ent >
<ext ensi on base="li nki ng: | i nkPrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="Ilink" type="profile:linkType"
substituti onG oup="1inking:link"/>

<!-- e ————— -->
<! -- Connector -->
<!-- e —————————————————————————— S
<l -- extends connectorBase el enent -->

<conpl exType nane="connect or BaseType" >
<comnpl exCont ent >
<ext ensi on base="connect or Base: connect or BasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<el enent ref="profile: causal Connector" />
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="connect or Base" type="profil e: connect or BaseType"
substi tuti onG oup="connect or Base: connect or Base"/ >

<el ement nane="causal Connect or"
substituti onG oup="causal Connect or Functi onal i ty: causal Connector"/ >

<el ement nane="connect or Par anf
substituti onG oup="causal Connect or Functi onal i ty: connect or Par anf'/ >

<el enent name="si npl eCondi ti on"
substituti onG oup="causal Connect or Functionality: si npl eCondition"/>
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<el enent name="conpoundCondi ti on"
substituti onG oup="causal Connect or Functional i ty: conpoundCondi ti on"/>

<el enent nanme="si npl eActi on”
substi tuti onG oup="causal Connect or Functi onal i ty: si npl eActi on"/>

<el enent name="conpoundActi on"
substituti onG oup="causal Connect or Functi onal i ty: conpoundActi on"/>

<el ement nane="assessnent St at enent "
substi tuti onG oup="causal Connect or Functi onal i ty: assessnent St at ement "/ >

<el ement nanme="attri but eAssessnent"
substituti onG oup="causal Connector Functionality: attri buteAssessment"/>

<el ement nanme="val ueAssessment "
substituti onG oup="causal Connect or Functional ity: val ueAssessnment"/ >

<el enent name="conpoundSt at enent "
substituti onG oup="causal Connect or Functi onal i ty: conpoundSt at emrent "/ >

<| - e ————————————————————————————————————————————————— >
<l-- TestRule -->
<! - - e —————————————————————————— S
<l-- extends rule elenment -->

<conpl exType name="rul eType" >
<comnpl exCont ent >
<ext ensi on base="test Rul e: rul ePrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="rul e" type="profile:rul eType"
substituti onGoup="testRule:rule"/>

<l-- extends conpositeRule el enent -->
<conpl exType nane="conpositeRul eType">
<comnpl exCont ent >
<ext ensi on base="t est Rul e: conposi t eRul ePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="conpositeRul e" type="profil e: conpositeRul eType"
substituti onG oup="testRul e: conposi teRul e"/ >

<l-- extends rul eBase el enent -->
<conpl exType nane="rul eBaseType" >
<compl exCont ent >
<ext ensi on base="t est Rul e: rul eBasePr ot ot ype" >
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
<elenent ref="profile:rule"/>
<el enent ref="profile:conmpositeRule"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent name="rul eBase" type="profile:rul eBaseType"
substituti onG oup="testRul e: rul eBase"/ >

<!-- e —_—————————————————————————— S
<l-- TestRul eUse

<!-- e —————————————————————————— S
<l-- extends bindRule el enent -->

<conpl exType nane="bi ndRul eType" >
<compl exCont ent >
<ext ensi on base="t est Rul eUse: bi ndRul ePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="bi ndRul e" type="profil e: bi ndRul eType"
substituti onG oup="test Rul eUse: bi ndRul "/ >

<!-- s sy p—p———— -->
<!-- Content Control -->
<!-- s —————————————————— R }
<l-- extends switch element -->
<l-- switch interface elenment groups -->
<group nane="swi tchlnterfaceEl enent G oup">

<choi ce>

<el enent ref="profile:swtchPort"/>

</ choi ce>
</ group>
<l -- extends defaul t Conponent el enent -->

<conpl exType nane="def aul t Conponent Type" >
<comnpl exCont ent >
<ext ensi on base="cont ent Control : def aul t Conponent Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="def aul t Conrponent" type="profil e: defaul t Conponent Type"
substituti onG oup="cont ent Control : def aul t Conponent"/ >

<conpl exType nanme="swi tchType" >
<comnpl exCont ent >
<ext ensi on base="cont ent Control : swi tchProt ot ype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profile:swtchlnterfaceEl enent G oup"/>
<el enent ref="profile:bindRul e"/>
<elenent ref="profile:switch"/>
<elenent ref="profile: nedia"/>
<elenent ref="profile:context"/>
</ choi ce>
<attributeGoup ref="entityReuse:entityReuseAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="switch" type="profile:sw tchType"
substituti onG oup="content Control:swtch"/>
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<!-- s —————————————— > ]
<!-- extends defaul t Descriptor elenent -->
<conpl exType name="def aul t Descri pt or Type" >
<compl exCont ent >
<ext ensi on base="descri ptorControl: defaul t Descri ptor Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="def aul t Descriptor" type="profile: defaul t DescriptorType
substituti onG oup="descri ptorControl: defaul t Descriptor"/>

<l-- extends descriptorSwitch elenment -->

<conpl exType nane="descri ptor Swi tchType">
<compl exCont ent >
<ext ensi on base="descri ptorControl:descriptorSw tchPrototype">
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:descriptor"/>
<el enent ref="profile:bindRul e"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="descriptorSwitch" type="profile:descriptorSw tchType"
substituti onG oup="descriptorControl:descriptorSwtch"/>

<!-- s —————————————————— S }
<l-- Tinmng -->
<!-- s —————————————————— S }
<!-- s —————————————————— S }
<l-- Inport -->
<|--:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -

<conpl exType nanme="i nport BaseType" >
<comnpl exCont ent >
<ext ensi on base="i nport:inportBasePrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport NCLType" >
<compl exCont ent >
<ext ensi on base="i nport:inportNCLPrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport edDocunent BaseType" >
<comnpl exCont ent >
<ext ensi on base="inport:inportedDocunent BasePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="i nport Base" type="profile:inportBaseType"
substituti onG oup="inport:inportBase"/>
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<el enent name="i nport NCL" type="profile:inportNCLType"
substituti onG oup="inmport:inportNCL"/>

<el enent name="i nport edDocunent Base"
type="profile:inportedDocunent BaseType"
substituti onG oup="inport:inportedDocunent Base"/ >

<| -- s s
<l-- EntityReuse -->
<! - - s ——————————————— > ]
<! - - s ——————————————— > ]
<l-- ExtendedEntityReuse -->
<| -- s s
<! - - s —————————————— > ]
<l -- KeyNavi gation -->
<! - - s ——————————————— > ]
</ schema>
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6. Authoring an NCL 3.0 Document: An Example

This section presents a step-by-step specification of an NCL document, following the
language profile specification of Section 5. The example comprises a main video (a track of
the MTRX film with a dialog between two characters: M. and N.), with two advertisement
videos synchronized with the main video. The first one is a battery advertisement
synchronized with the moment that M. raises a battery. The second one is presented when a
user interacts with an icon placed over M.’ eyeglasses. In this last case, the main video is
paused and resized during the advertisement presentation and a text form is presented at the
end of the advertisement to offer user the opportunity to initiate a transaction to buy the
eyeglasses. Depending on the selected language, the English or the Portuguese text form is
presented to the user.

The specification begins declaring in the body element which media objects will take part
of the document, as shown in Figure 6.1. A port element in the body gives the start point
for the document presentation. This entry point is bind to the maestroTV element and to its
default “whole content anchor” (since the maestroTV interface is not specified), indicating
the image TV800.jpg as the starting point. TV800.jpg is only an image that simulates a 3:4
aspect ratio TV device, where the presentation will take place.

The settings element (media type equals to application/x-ncl-settings) groups all
environment (context aware) variables. In NCL, any variable type may be specified. Every
variable used in relationship specifications shall be explicitly declared in the application/x-
ncl-settings type media element. In the example, the variable “language” is explicitly
declared as a property of the settings element.

The mtrx video definition has two anchors specifying video tracks used to synchronize the
battery video presentation and the icon image presentation. As mentioned before, the icon
will be placed over the mtrx video presentation in a region that matches the position of M.’s
eyeglasses at this time. The mtrx video definition has also explicitly declared its positioning
properties, since they will be used when resizing the video. Again, every media property
used in relationship specifications shall be explicitly declared. Note also that all media
objects refer to descriptors used to control their presentation. Descriptor specifications are
made in the document head, as will be discussed further on.

A context element (glassesPub) is used to group all media objects related to the glasses
advertisement: the video, the icon for interaction and the text forms. The grouping can be
very useful, for example, if one wants to repeat (reuse) the advertisement in another part of
the film. It is also useful as a structuring facility. The context element has three port
elements, exporting context internal element interfaces to be used in relationships declared
by links.

A switch element allows the selection of the text form element to be presented, depending
on which rule is satisfied. Rule specifications are made in the document head, as will be
discussed further on. Similar to the context element, switches also have port elements
exporting internal element interfaces to be used in relationships declared by links.
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<?xm version="1.0" encodi ng="UTF- 8" ?>

<ncl id="ntrxExanpl e"

xm ns="http://ww. ncl.org. br/NCL3. 0/ profil es/ NCL30BDTV. xsd"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >

<head>
</ head>
<body>
<port id="entryPoint" conponent="maestroTV"'/>
<medi a i d="rmaestroTV"' type="image" descri ptor="rmaestrobDesc"
src="exanpl e/ TV800. j pg"/ >
<medi a type="application/x-ncl-settings" id="settings">
<property nane="| anguage"/ >
</ nedi a>
<media id="ntrx" type="video" descriptor="ntrxDesc"
src="exanpl e/ ntrx. npg" >
<area id="anchorBattery" begi n="18s" end="19s"/>
<area i d="anchord asses" begi n="27s" end="32s" />
<property nane="left" />
<property nane="top" />
<property nane="hei ght" />
<property nanme="wi dth" />
</ nedi a>
<nmedia i d="battery" type="video" descriptor="batteryDesc"
src="exanpl e/ battery. mpg"/ >
<cont ext id="gl assesPub">
<port id="gl asseslconlnt" conponent="gl asseslcon"/>
<port id="glasseslnt" component="gl asses"/>
<port id="glassesForm nt" conponent="fornm' interface="entryForni/>
<nedi a i d="gl assesl con" type="vi deo" descri ptor="gl assesl conDesc"
src="exanpl e/ gl asses-blinks. avi"/>
<nedi a i d="gl asses" type="video" descri ptor="gl assesDesc"
src="exanpl e/ gl assesAd. npg"/ >
<switch id="forni>
<swi tchPort id="entryForni>
<mappi ng conponent =" pt For ni'/ >
<mappi ng conponent =" enFor ni'/ >
</ swi tchPort>
<bi ndRul e rul e="rPt" conponent ="pt Form'/ >
<bi ndRul e rul e="r En" conponent ="enForn'/ >
<medi a i d="ptFornm' type="text" descriptor="fornDesc"
src="exanpl e/ptForm htm "/ >
<medi a i d="enForn' type="text" descriptor="fornDesc"
src="exanpl e/enForm htm "/ >
</sw tch>
</ cont ext >

136 </ body>
137 </ ncl >

Figure 6.1 — Component specification
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The layout, declaring the positioning of each media object presentation, is then specified in
the head element, as shown in Figure 6.2. One region representing the device (the
simulated MaestroTV) is specified, whose background is set to black. Another region
(TVRegion) specifies the exhibition area (MaestroTV screen). Five (sub) regions are then
specified for the document media object placements.

01 <?xm version="1.0" encodi ng="UTF-8"?>

02 <ncl id="ntrxExanpl e"
xm ns="http://ww. ncl.org. br/NCL3. 0/ profil es/ NCL30BDTV. xsd"
xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schenma- i nst ance" >

03 <head>

04 <r egi onBase>

05 <region id="naestroRegion" title="Mrx Exanple" top="0" left="0"

hei ght =" 640" wi dt h="810" zl ndex="1">
06 <regi on id="TVRegi on" top="35" left="5" height="600" w dth="800"
zl ndex="2">

07 <region id="mrxRegion" left="0% top="0% height="540"
wi dt h="800" zI| ndex="3"/>

08 <regi on id="pubBatteryRegi on" |eft="68% top="68% height="32%
w dt h="32% zI| ndex="4"/>

09 <regi on id="gl assesl conRegi on" left="12% top="24% height="39"
w dt h="68" zl ndex="4"/>

10 <regi on id="pubd assesRegi on" | eft="53% top="43% height="37%
w dt h="47% zI| ndex="4"/>

11 <region id="fornmRegion" |eft="53% top="43% height="37%
w dt h="47% zI| ndex="4"/>

12 </ regi on>

13 </regi on>

14 </ regi onBase>

40 </ head>

41 <body>

136 </ body>
137</ ncl >

Figure 6.2 — Layout specification

In Figure 5.3, descriptor elements bind media objects and their presentation regions,
besides specifying other media presentation characteristics. Descriptors are grouped in
descriptor bases. Similarly, presentation rules are grouped in rule bases.

01 <?xm version="1.0" encodi ng="UTF-8"?>

02 <ncl id="nmtrxExanple"
xm ns="http://ww. ncl.org. br/NCL3. 0/ profil es/ NCL30BDTV. xsd"
xm ns: xsi="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

03 <head>

14

15 <descri pt or Base>

16 <descri ptor id="nmestroDesc" regi on="nmestroRegi on">
17 <descri pt or Par am name="backgr ound" val ue="bl ack"/>
18 </ descri pt or>
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19 <descri ptor id="ntrxDesc" regi on="ntrxRegion">

20 <descri pt or Par am name="soundLevel " val ue="1"/>

21 </ descri ptor>

22 <descri ptor id="batteryDesc" regi on="pubBatteryRegi on">

23 <descri pt or Par am nanme="backgr ound" val ue="transparent"/>
24 <descri pt or Par am name="soundLevel " val ue="1"/>

25 </ descri ptor>

26 <descri ptor id="gl assesDesc" regi on="pubd assesRegi on">

27 <descri pt or Par am nanme="backgr ound" val ue="transparent"/>
28 <descri pt or Par am name="soundLevel " val ue="1"/>

29 </ descri ptor>

30 <descri ptor id="fornDesc" regi on="fornRegi on" explicitDur="3s"/>
31 <descri ptor id="gl assesl conDesc" regi on="gl assesl conRegi on"/ >

32 </ descri pt or Base>

33 <rul eBase>

34 <rul e id="rEn" var ="l anguage" op="eq" val ue="en" />
35 <rule id="rPt" var="l anguage" op="eq" val ue="pt" />
36 </rul eBase>

40 </ head>

41 <body>

136 </ body>
137</ ncl >

Figure 6.3 — Descriptor and presentation rule specification

Finally, synchronization relationships among document components are specified in the
context element and in the body element, through their link child elements, as shown in
Figure 6.4. Connectors referred by links (xconnector attribute) are imported from external
connector bases whose URI are specified in <connectorBase> elements declared as child
elements of the head element. The imported connector base is presented in Appendix A.

In the figure, Link0O starts the mtrx video and sets the language variable to pt (Portuguese).
LinkO1 starts the battery video when the mtrx video enters the track specified as
anchorBattery. Link 02 starts the icon presentation when the mtrx video enters the track
specified as anchorGlasses. Link0O3 stops the icon presentation when the track
corresponding to the anchorGlasses finishes its presentation. Link04 specifies that the icon
selection (by the yellow key of the TV remote control) resizes and pauses the mtrx video,
stops the icon presentation, and starts the glasses publicity video. Link05 defines that when
the eyeglasses publicity finishes, the mtrx video is resumed with its original size. Link07
(inside the context element) starts the text form presentation when the eyeglasses publicity
video finishes and Link06 finishes TVMaestro image presentation when the mtrix video
also finishes. This ends the document presentation.

01 <?xm version="1.0" encodi ng="UTF-8"?>

02 <ncl id="ntrxExanple"
xm ns="http://ww. ncl.org. br/NCL3. 0/ profil es/NCL30BDTV. xsd"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

03 <head>
37 <connect or Base>

38 <i nportBase alias="itv" docunent URl =" causal ConnBase. ncl "/ >
39 </ connect or Base>
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</ head>

<body>
<port id="entryPoint" conponent="maestroTV"'/>

<cont ext id="gl assesPub">

<link id="Li nkO7" xconnector="itv#onEndStart">

<bi nd rol e="onEnd" conponent ="gl asses"/ >

<bind role="start" conmponent="form" interface="entryForn'/>
</link>

</ cont ext >

<l ink id="Link00" xconnector="itv#onBegi nSet Start">
<bi nd rol e="onBegi n" conponent ="nmestroTV"'/ >
<bi nd rol e="set" conponent="settings" interface="|anguage">
<bi ndPar am nane="var" val ue="pt"/>
</ bi nd>
<bind role="start" conponent="ntrx"/>
</link>

<link id="Link01" xconnector="itv#onBegi nStart">
<bi nd rol e="onBegi n" conponent="ntrx" interface="anchorBattery"/>
<bind rol e="start" conponent ="battery"/>

</link>

<link id="Link02" xconnector="itv#onBegi nStart">

<bi nd rol e="onBegi n" conponent="ntrx" interface="anchord asses"/>

<bi nd role="start" conponent ="gl assesPub" interface="gl asseslconlnt"/>
</link>

<link id="Link03" xconnector="itv#onEndSt op">

<bi nd rol e="onEnd" conponent="ntrx" interface="anchord asses"/>

<bi nd rol e="stop" conponent ="gl assesPub" interface="gl asseslconlnt"/>
</1ink>

<link id="Link04" xconnector="itv#onKeySel ecti onSt opResi zePauseStart" >
<bi nd rol e="onKeySel ecti on" conponent="gl assesPub"
i nterface="gl asseslconlnt">
<bi ndPar am nane="keyCode" val ue="YELLOW />
</ bi nd>
<bi nd rol e="stop" conponent="gl assesPub" interface="gl asseslconlnt"/>
<bi nd rol e="set Wdth" conponent="mtrx" interface="w dth">
<bi ndPar am nane="wi dt h" val ue="424"/>
</ bi nd>
<bi nd rol e="set Hei ght" conponent="ntrx" interface="hei ght">
<bi ndPar am nane="hei ght" val ue="286"/>
</ bi nd>
<bi nd rol e="setLeft" conponent="ntrx" interface="left">
<bi ndPar am nane="left" val ue="0"/>
</ bi nd>
<bi nd rol e="set Top" conponent="ntrx" interface="top" >
<bi ndPar am nane="t op" val ue="20"/>
</ bi nd>
<bi nd rol e="pause" conponent="ntrx"/>
<bi nd rol e="start" conponent ="gl assesPub" interface="gl asseslnt"/>
</link>

<link id="Link05" xconnector="itv#onEndResi zeResune" >
<bi nd rol e="onEnd" conponent ="gl assesPub" interface="gl assesForm nt"/>
<bi nd rol e="setLeft" conponent="ntrx" interface="left">
<bi ndPar am nane="l eft" val ue="0"/>
</ bi nd>
<bi nd rol e="set Top" component="ntrx" interface="top">
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122 <bi ndPar am nane="t op" val ue="0"/>

123 </ bi nd>

124 <bi nd rol e="setWdth" conponent="mtrx" interface="w dth">
125 <bi ndPar am nane="wi dt h" val ue="800"/ >

126 </ bi nd>

127 <bi nd rol e="set Hei ght" conponent="ntrx" interface="hei ght">
128 <bi ndPar am nane="hei ght" val ue="540"/>

129 </ bi nd>

130 <bi nd rol e="resune" conponent="ntrx"/>

131 </link>

132 <link id="Link06" xconnector="itv#onEndSt op">
133 <bi nd rol e="onEnd" conponent ="ntrx"/>

134 <bi nd rol e="stop" conponent="maestroTV"/>
135 </link>

136 </ body>
137</ ncl >

Figure 6.4 — Relationship specification

It is worth to be noted the orders in which binds are declared in Link04 and LinkO05.
Indeed, these orders shall be obeyed in the connector definition and are very important. The
region is altered step by step, that is attribute by attribute, by the formatter. If in any time of
this process the region does not fit in its parent region an inconsistency is reached and the
process fail, even if the initial and final region definitions are consistent. In order to avoid
this problem, group of properties should be used. In the case of Link04 and Link05, the
property group named bounds is the most appropriate. When a formatter treats a property
group it only tests the consistency at the end of the process.

The complete document specification, with the modifications in Link04, Link05 and
mtrx properties, is shown in Figure 6.5.

<?xm version="1.0" encodi ng="UTF-8"?>

<ncl id="ntrxExanpl e"
xm ns="http://ww. ncl.org. br/NCL3. 0/ profil es/ NCL30BDTV. xsd"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >

<head>

<r egi onBase>
<region id="naestroRegion" title="Mrx Exanple" top="0" left="0"
hei ght =" 640" wi dt h="810" zl ndex="1"/>
<regi on id="TVRegi on" top="35" left="5" hei ght="600" w dt h="800"
zl ndex="2">
<region id="ntrxRegion" left="0% top="0% height="540" wi dt h="800"
zl ndex="3"/>
<regi on id="pubBatteryRegi on" |eft="68% top="68% height="32%
wi dt h="32% zI| ndex="4"/>
<regi on id="gl assesl conRegi on" |eft="12% top="24% height="39"
wi dt h="68" zl ndex="4"/>
<regi on id="pubd assesRegi on" |eft="53% top="43% height="37%
wi dt h="47% zI| ndex="4"/>
<region id="fornRegion" |eft="53% top="43% height="37% wi dth="47%
zl ndex="4"/>
</regi on>
</regi on>
</regi onBase>

<descri pt or Base>
<descriptor id="nmestroDesc" regi on="nmmestroRegi on"/>
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<descri pt or Par am nanme="backgr ound" val ue="bl ack"/>

</ descri ptor>

<descriptor id="ntrxDesc" regi on="ntrxRegion">
<descri pt or Par am name="soundLevel " val ue="1"/>

</ descri ptor>

<descriptor id="batteryDesc" regi on="pubBatteryRegi on">
<descri pt or Par am nane="soundLevel " val ue="1"/>

</ descri ptor>

<descriptor id="gl assesDesc" regi on="pubd assesRegi on">
<descri pt or Par am name="soundLevel " val ue="1"/>

</ descri ptor>

<descriptor id="fornmDesc" regi on="fornRegi on" explicitbDur="3s"/>

<descri ptor id="gl asseslconDesc" regi on="gl assesl conRegi on"/>

</ descri pt or Base>

<rul eBase>
<rul e id="rEn" var="| anguage" op="eq" val ue="en"/>
<rule id="rPt" var="| anguage" op="eq" value="pt"/>
</rul eBase>

<connect or Base>
<i nportBase alias="itv" docunent URl =" causal ConnBase. ncl "/ >
</ connect or Base>

</ head>

<body>
<port id="entryPoint" conponent="maestroTV'/>

<nmedi a i d="nmmestroTV"' type="image" descri ptor="nmaestrobDesc"
src="exanpl e/ TV800. j pg"/ >
<nmedi a type="application/x-ncl-settings" id="settings" >
<property nane="l| anguage"/ >
</ medi a>

<nmedia id="ntrx" type="video" descriptor="ntrxDesc" src="exanpl e/ mrx.npg">
<area id="anchorBattery" begi n="18s" end="19s"/>
<area id="anchord asses" begi n="27s" end="32s" />
<property nane="bounds"/>

</ nedi a>

<media i d="battery" type="video" descriptor="batteryDesc"
src="exanpl e/ battery. npg"/ >

<cont ext id="gl assesPub">
<port id="gl asseslconlnt" component="gl assesl con"/>
<port id="glasseslnt" conponent="gl asses"/>
<port id="glassesForm nt" conmponent="form" interface="entryForni/>

<medi a i d="gl assesl con" type="video" descri ptor="gl assesl conDesc"
src="exanpl e/ gl asses-blinks. avi"/>

<medi a i d="gl asses" type="vi deo" descriptor="gl assesDesc"
src="exanpl e/ gl assesAd. npg"/ >

<swi tch id="forni>
<swi tchPort id="entryForni>
<mappi ng conponent =" pt For ni'/ >
<mappi ng conponent ="enFor ni'/ >
</ swi tchPort >
<bi ndRul e rul e="rPt" conponent ="pt Form'/ >
<bi ndRul e rul e="r En" conponent ="enForn'/ >
<medi a i d="pt Fornm!' type="text" descriptor="fornDesc"
src="exanpl e/ptForm htm " />
<nmedi a i d="enFornt' type="text" descriptor="fornDesc"
src="exanpl e/enForm htm " />
</ swi tch>
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<link id="Link07" xconnector="itv#onEndStart">

<bi nd rol e="onEnd" conponent ="gl asses"/ >

<bind role="start" conmponent="form' interface="entryForn/>
</link>

</ cont ext >

<l ink id="Link00" xconnector="itv#onBegi nSet Start">
<bi nd rol e="onBegi n" conponent ="nmestroTV"'/ >
<bi nd rol e="set" conponent="setting" interface="language">
<bi ndPar am nane="var" val ue="pt"/>

</ bi nd>
<bind role="start" conponent="ntrx"/>
</link>
<link id="Link01" xconnector="itv#onBegi nStart">
<bi nd rol e="onBegi n" conponent="mntrx" interface="anchorBattery"/>
<bi nd role="start" conponent="battery"/>
</1ink>
<link id="Link02" xconnector="itv#onBegi nStart">

<bi nd rol e="onBegi n" conponent="ntrx" interface="anchord asses"/>
<bi nd role="start" conponent ="gl assesPub" interface="gl asseslconlnt"/>
</link>

<link id="Link03" xconnector="itv#onEndSt op">
<bi nd rol e="onEnd" conponent="ntrx" interface="anchord asses"/>
<bi nd rol e="stop" conponent="gl assesPub" interface="gl asseslconlnt"/>

</link>

<link id="Link04" xconnector="itv#onKeySel ecti onSt opSet PauseStart" >
<bi nd rol e="onKeySel ecti on" conponent ="gl assesPub"
i nterface="gl asseslconlnt">
<bi ndPar am name="keyCode" val ue="YELLOW />
</ bi nd>
<bi nd rol e="stop" conponent="gl assesPub" interface="gl asseslconlnt"/>
<bind rol e="set" conmponent="ntrx" interface="bounds">
<bi ndPar am nane="bounds" val ue="0, 20, 424, 286"/ >
</ bi nd>
<bi nd rol e="pause" comnponent="ntrx"/>
<bind rol e="start" conponent ="gl assesPub" interface="gl asseslnt"/>
</link>

<link id="Link05" xconnector="itv#onEndSet Resune" >
<bi nd rol e="onEnd" conponent =" gl assesPub" interface="gl assesForm nt"/>
<bind rol e="set" conmponent="ntrx" interface="bounds">
<bi ndPar am nanme="var" val ue="0, 0, 800, 540"/ >
</ bi nd>
<bi nd rol e="resune" conponent="ntrx"/>
</link>

<link id="Link06" xconnector="itv#onEndSt op">
<bi nd rol e="onEnd" conponent="ntrx"/>
<bi nd rol e="stop" conponent="maestroTV'/>
</link>

</ body>

</ ncl >

Figure 6.5 — Complete document specification
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7. Final Remarks

In order to offer a scalable hypermedia model, with characteristics that may be
progressively incorporated in hypermedia system implementations, NCM was divided in
several parts, and also its declarative XML application language: NCL. This technical
report deals with the declarative language for authoring documents for DTV environments,
which comprises Part 8: NCL (Nested Context Language) Digital TV Profiles.
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Appendix A — Connector Base

This appendix presents an extensive Connector Base that may be imported by any NCL 3.0
document.

<l--

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, All Rights Reserved
See http://ww. tel emidia. puc-rio.br

Public URI: http://ww. ncl.org. br/NCL3. 0/ connect or Bases/ causal ConnBase. ncl
Aut hor: Tel eM dia Laboratory
Revi si on: 19/ 09/ 2006

-->

<?xm version="1.0" encodi ng="1S0O 8859-1"7?>
<ncl id="causal ConnBase"
xm ns="http://ww. ncl.org. br/ NCL3. 0/ Causal ConnectorProfile">

<head>
<connect or Base>

<l-- OnBegin -->

<causal Connect or id="onBeginStart">
<si mpl eCondi ti on rol e="onBegi n"/ >
<si npl eAction role="start"/>

</ causal Connect or >

<causal Connect or id="onBegi nSt op">
<si mpl eCondi ti on rol e="onBegi n"/ >
<si mpl eAction rol e="stop"/>

</ causal Connect or >

<causal Connect or i d="onBegi nPause" >
<si nmpl eCondi ti on rol e="onBegi n"/ >
<si npl eActi on rol e="pause"/>

</ causal Connect or >

<causal Connect or id="onBegi nResune">
<si nmpl eCondi ti on rol e="onBegi n"/ >
<si npl eAction rol e="resunme"/>

</ causal Connect or >

<causal Connect or i d="onBegi nSet" >
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onBegi n"/ >
<si npl eAction rol e="set" val ue="$var"/>
</ causal Connect or >

<l-- OnEnd -->

<causal Connector id="onEndStart">
<si mpl eCondi ti on rol e="onEnd"/ >
<sinmpl eAction role="start"/>

</ causal Connect or >

<causal Connect or id="onEndStop">
<si mpl eCondi ti on rol e="onEnd"/ >
<si npl eAction rol e="stop"/>

</ causal Connect or >
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<causal Connect or i d="onEndPause" >
<si mpl eCondi ti on rol e="onEnd"/ >
<si npl eActi on rol e="pause"/>

</ causal Connect or >

<causal Connect or i d="onEndResune" >
<si mpl eCondi ti on rol e="onEnd"/ >
<si npl eAction rol e="resunme"/>

</ causal Connect or >

<causal Connect or id="onEndSet">
<connect or Param nane="var"/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<si npl eAction role="set" val ue="$var"/>
</ causal Connect or >

<! -- OnMuseSel ection -->

<causal Connector id="onSel ectionStart">
<si mpl eCondi ti on rol e="onSel ection"/>
<si npl eAction role="start" />

</ causal Connect or >

<causal Connect or id="onSel ecti onSt op">
<si mpl eCondi ti on rol e="onSel ection"/>
<si npl eAction rol e="stop" />

</ causal Connect or >

<causal Connect or id="onSel ecti onPause" >
<si nmpl eCondi ti on rol e="onSel ection"/>
<si npl eAction rol e="pause" />

</ causal Connect or >

<causal Connect or id="onSel ecti onResune" >
<si mpl eCondi ti on rol e="onSel ection"/>
<si npl eAction rol e="resune" />

</ causal Connect or >

<causal Connect or id="onSel ecti onSet Var">
<connect or Param nane="var" />
<si mpl eCondi ti on rol e="onSel ection"/>
<si npl eAction role="set" val ue="$var"/>
</ causal Connect or >

<l-- OnKeySel ection -->

<causal Connector id="onKeySel ectionStart">
<connect or Par am nanme="keyCode"/ >
<si mpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<sinmpl eAction role="start"/>

</ causal Connect or >

<causal Connect or id="onKeySel ecti onSt op">
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<si mpl eAction rol e="stop"/>

</ causal Connect or >

<causal Connect or i d="onKeySel ecti onPause" >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<si mpl eActi on rol e="pause"/>

</ causal Connect or >

<causal Connect or id="onKeySel ecti onResune" >
<connect or Par am nanme="keyCode"/ >
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<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<si npl eAction rol e="resunme"/>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onSet Var">
<connect or Par am nanme="keyCode"/ >
<connect or Par am nane="var"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<si nmpl eAction rol e="set" val ue="$var"/>
</ causal Connect or >

<l-- OnBeginAttribution -->

<causal Connector id="onBegi nAttributionStart">
<si npl eCondi tion rol e="onBegi nAttribution"/>
<si npl eAction role="start"/>

</ causal Connect or >

<causal Connector id="onBegi nAttributionStop">
<si nmpl eCondi ti on rol e="onBegi nAttribution"/>
<si mpl eAction rol e="stop"/>

</ causal Connect or >

<causal Connect or id="onBegi nAttributi onPause">
<si nmpl eCondi ti on rol e="onBegi nAttribution"/>
<si mpl eActi on rol e="pause"/>

</ causal Connect or >

<causal Connect or id="onBegi nAttri buti onResune">
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<si npl eAction rol e="resunme"/>

</ causal Connect or >

<causal Connector id="onBegi nAttributionSet">
<connect or Par am nane="var"/ >
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<si npl eAction role="set" val ue="$var"/>

</ causal Connect or >

<l-- OnEndAttribution -->

<causal Connector id="onEndAttributionStart">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<sinmpl eAction role="start"/>

</ causal Connect or >

<causal Connector id="onEndAttri butionStop">
<si npl eCondi ti on rol e="onEndAttribution"/>
<si npl eAction rol e="stop"/>

</ causal Connect or >

<causal Connect or id="onEndAttributi onPause">
<si npl eCondi ti on rol e="onEndAttribution"/>
<si npl eActi on rol e="pause"/>

</ causal Connect or >

<causal Connector id="onEndAttri buti onResune">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<si mpl eAction rol e="resune"/>

</ causal Connect or >

<causal Connect or id="onEndAttributionSet">
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<sinmpl eAction rol e="set" val ue="$var"/>
</ causal Connect or >
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<l-- OnBegin nultiple actions -->

<causal Connect or id="onBegi nStart St op">
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nSt art Pause" >
<si nmpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nStart Resune" >
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onBeginStartSet">
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onBegi n"/ >
<conmpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nStopStart">
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSt opPause" >
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSt opResune" >
<si mpl eCondi ti on rol e="onBegi n"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resume"/ >
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSt opSet ">
<connect or Par am nanme="var" />
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
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</ causal Connect or >

<causal Connect or id="onBegi nSetStart">
<connect or Par am nanme="var"/ >
<si mpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSet St op" >
<connect or Par am nanme="var"/ >
<si mpl eCondi ti on rol e="onBegi n"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSet Pause" >
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onBegi n"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onBegi nSet Resune" >
<connect or Par am nanme="var" />
<si nmpl eCondi ti on rol e="onBegi n"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<l-- OnEnd nultiple actions -->

<causal Connector id="onEndStart Stop">
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conmpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onEndSt art Pause" >
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onEndSt art Resune" >
<si mpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndStart Set">
<connect or Param nane="var"/ >
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<si nmpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndStopStart">
<si mpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onEndSt opPause" >
<si nmpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndSt opResune" >
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resume"/ >
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndStopSet">
<connect or Par am nanme="var" />
<si mpl eCondi ti on rol e="onEnd"/ >
<conmpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndSet Start">
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<sinpl eAction role="start"/>
</ conmpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onEndSet St op">
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onEndSet Pause" >
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >
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<causal Connect or i d="onEndSet Resune" >
<connect or Par am nanme="var" />
<si mpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<l-- OnMouseSel ection multiple actions -->

<causal Connector id="onSel ectionStart Stop">
<si nmpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onSel ectionStart Pause">
<si nmpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onStartResune">
<si mpl eCondi ti on rol e="onSel ection"/>
<conmpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onSel ectionStart Set">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="%$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onSel ectionStopStart">
<si mpl eCondi ti on rol e="onEnd"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onSt opPause" >
<si mpl eCondi ti on rol e="onSel ection"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onSt opResune" >
<si mpl eCondi ti on rol e="onSel ection"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
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</ causal Connect or >

<causal Connector id="onSel ecti onSt opSet">
<connect or Par am nanme="var"/ >
<si mpl eCondi ti on rol e="onSel ection"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onSel ectionSetStart">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onSet St op" >
<connect or Par am nanme="var"/ >
<si mpl eCondi ti on rol e="onSel ection"/>
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onSet Pause" >
<connect or Par am nane="var"/ >
<si mpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onSel ecti onSet Resune" >
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onSel ection"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="resunme"/>
</ conpoundAct i on>
</ causal Connect or >

<I-- OnKeySel ection nultiple actions -->

<causal Connect or id="onKeySel ecti onStart Stop">
<connect or Par am nanme="keyCode"/ >
<si nmpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onStart Pause">
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >
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<causal Connect or id="onKeySel ecti onStartResune">
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resume"/ >
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onKeySel ectionStart Set">
<connect or Par am nanme="var"/ >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="%$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onStopStart">
<connect or Par am nanme="keyCode"/ >
<si mpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onSt opPause" >
<connect or Par am nanme="keyCode"/ >
<si nmpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onSt opResune" >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resunme"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onStopSet">
<connect or Par am nanme="var" />
<connect or Par am nane="keyCode"/ >
<si nmpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onSet Start">
<connect or Par am nanme="var"/ >
<connect or Par am nanme="keyCode"/ >
<si nmpl eCondi tion rol e="onSel ecti on" key="$keyCode"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >
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<causal Connect or id="onKeySel ecti onSet St op" >
<connect or Par am nanme="var" />
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onSet Pause" >
<connect or Par am nanme="var"/ >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onSet Resune" >
<connect or Par am nanme="var"/ >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<l-- OnBeginAttribution nultiple actions -->

<causal Connector id="onBegi nAttributionStartStop">
<si nmpl eCondi ti on rol e="onBegi nAttri bution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onBegi nAttributionStartPause">
<si nmpl eCondi ti on rol e="onBegi nAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eActi on rol e="pause"/>
</ conmpoundAct i on>
</ causal Connect or >

<causal Connector id="onBegi nAttributionStartResune">
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onBegi nAttributionStart Set">
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onBegi nAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="%$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttributionStopStart">
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<si mpl eCondi ti on rol e="onBegi nAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttri butionStopPause">
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttributi onStopResune">
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttributionStopSet">
<connect or Par am nanme="var" />
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si nmpl eAction role="set" val ue="$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onBegi nAttributionSetStart">
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onBegi nAttri bution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onBegi nAttributi onSet St op">
<connect or Par am nanme="var" />
<si npl eCondi ti on rol e="onBegi nAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttri buti onSet Pause">
<connect or Par am nanme="var" />
<si npl eCondi tion rol e="onBegi nAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onBegi nAttri buti onSet Resune">
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onBegi nAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="resunme"/>
</ conpoundAct i on>
</ causal Connect or >
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<l-- OnEndAttribution multiple actions -->

<causal Connector id="onEndAttributionStartStop">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionStartPause">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionStartResune">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionStartSet">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction role="start"/>
<si npl eAction rol e="set" val ue="%$var"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionStopStart">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionStopPause">
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eActi on rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndAttri butionStopResune">
<si npl eCondi ti on rol e="onEndAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="resune"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttri butionStopSet">
<connect or Par am nanme="var"/ >
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$var"/>
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</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionSetStart">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttributionSet Stop">
<connect or Par am nanme="var"/ >
<si npl eCondi ti on rol e="onEndAttribution"/>
<conmpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="stop"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttri buti onSet Pause">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<compoundActi on operator="seq">
<si npl eAction rol e="set" val ue="%$var"/>
<si npl eAction rol e="pause"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connector id="onEndAttri butionSet Resune">
<connect or Par am nane="var"/ >
<si nmpl eCondi ti on rol e="onEndAttribution"/>
<conpoundActi on operator="seq">
<si npl eAction rol e="set" val ue="$var"/>
<si npl eAction rol e="resunme"/ >
</ conmpoundAct i on>
</ causal Connect or >

<! --M scel | aneous-->

<causal Connect or i d="onKeySel ecti onSt opResi zePauseStart">
<connect or Par am nanme="w dt h"/>
<connect or Par am nanme="hei ght "/ >
<connect or Par am name="1eft"/>
<connect or Par am nanme="t op"/ >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si nmpl eAction rol e="setWdth" val ue="%$w dth"/>
<si npl eActi on rol e="set Hei ght" val ue="3$hei ght"/>
<si npl eAction rol e="setlLeft" value="$left"/>
<si npl eActi on rol e="set Top" val ue="$top"/>
<si npl eAction rol e="pause"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onEndResi zeResune" >
<connect or Param nane="left"/ >
<connect or Par am nane="t op"/ >
<connect or Param nane="w dt h"/ >
<connect or Par am nane="hei ght "/ >
<si mpl eCondi ti on rol e="onEnd"/ >
<compoundActi on operator="seq">
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<si npl eAction rol e="setlLeft" value="$left"/>
<si npl eAction rol e="set Top" val ue="$top"/>
<si npl eAction rol e="setWdth" val ue="$w dth"/>
<si npl eAction rol e="set Hei ght" val ue="$hei ght"/>
<si npl eAction rol e="resume"/ >
</ conpoundAct i on>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onSt opSet PauseStart">
<connect or Par am nanme="bounds"/ >
<connect or Par am nane="keyCode"/ >
<si npl eCondi ti on rol e="onSel ecti on" key="$keyCode"/ >
<conpoundActi on operator="seq">
<si npl eAction rol e="stop"/>
<si npl eAction rol e="set" val ue="$bounds"/ >
<si npl eActi on rol e="pause"/>
<si npl eAction role="start"/>
</ conpoundAct i on>
</ causal Connect or >

</ connect or Base>
</ head>

</ ncl >
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Appendix B - Media Objects in NCL Presentations

The presentation of an NCL document requires the synchronization control of several
media objects specified through the <media> element. For each media object, a media
player should be loaded to control the object and its NCL events. This appendix offers
guidelines to the expected behavior of these players when controlling the presentation of
NCL media objects.

In order to favor the incorporation of third-party media players an NCL formatter
implementation should be disconnected from media player presentations.

Figure B.1 suggests a modular implementation, where media players are plug-in modules of
the presentation engine. Since it can be interesting to use already existing media players
that may have proprietary interfaces that are not compatible with the one required by the
NCL formatter, it will be necessary to develop modules to make the necessary adaptations.
In this case, the media player will be constituted of an adapter besides the player itself.

Non Compliant
Player

Player Proprietary API

Media Player | | Media Player

API for Media Players

NCL Formatter

Figure B.1 — APIs for Integrating Media Players with an NCL formatter

As the NCL formatter architecture and implementation is a choice of each designer, this
appendix does not intend to standardize the syntax of the formatter API. The goal is just to
define the expected behavior of a media player when controlling objects that make part of
an NCL document. Sections B.1 to B.3 deal with media players for <media> elements
whose content is not an imperative code (in the case of SBTVD-T, <media> elements
whose types are different from “application/x-ncl-NCLua” and “application/x-ginga-
NClLet”). A <media> element of “application/x-ncl-NCL” type shall behave as if it is a
composite node made up by its <body> element, as presented in Section 8.4. Section B.4
deals with media players for <media> elements whose content are imperative codes (Lua
and Java engines in the case of SBTVD-T).

B.1. Expected Behavior of Media Players

A media player (or its adapter) shall be able to receive presentation commands, to control
the events’ state machines of the media object, and answer queries from the formatter.
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B.1.1. Start instruction for presentation events

Before sending a start instruction, the formatter should find the more appropriate media
player to be called based on the content type to be exhibited. For this sake, the formatter
takes into consideration the player attribute of the <descriptor> element associated with the
media object to be exhibit. If this attribute is not specified, the formatter shall take into
account the type attribute of the <media> element. If this attribute is not specified either,
the formatter shall consider the file extension specified in the src attribute of the <media>
element.

The start instruction issued by a formatter shall inform the following parameters to the
media player: the media object to be controlled, its associated descriptor, a list of events
(presentation, selection or attribution) that need to be monitored by the media player, the
presentation event that needs to be started (called here main-event), an optional offset-time
and an optional delay-time.

The media object shall be derived from a <media> element, whose Src attribute shall be
used by the media player to locate the content and start its presentation. If the content
cannot be located, or if the media player does not know how to handle the content type, the
media player shall finish the starting operation without performing any action.

The descriptor shall be chosen by the formatter following the directives specified in the
NCL document. If the start instruction results from a link action that has a descriptor
explicitly declared in its <bind> element (descriptor attribute of the <link> element’s
children <bind> element), the resulting descriptor informed by the formatter shall merge
the attributes of the bind descriptor with the attributes of the descriptor specified in the
corresponding <media> element, if this attribute was specified. For the common attributes,
the <bind> descriptor information shall superpose the <media> descriptor data. If the
<bind> element does not contain an explicit descriptor, the descriptor informed by the
formatter shall be the <media> descriptor, if this attribute was specified. Otherwise, a
default descriptor for that type of <media> shall be chosen by the formatter.

The list of events to be monitored by a media player should also be computed by the
formatter, taking into account the NCL document specification. It shall check all links
where the media object and the resulting descriptor participate. When computing the events
to be monitored, the formatter shall take into account the media-object perspective, i.e., the
path of <body> and <context> elements to reach the <media> element. Only links
contained in these <body> and <context> elements should be considered to compute the
monitored events.

The offset-time parameter is optional, it has “zero” as its default value, and it is meaningful
only for continuous media or static media with explicit duration. In this case, this parameter
defines a time offset from the beginning (beginning-time) of the main-event, from which
the presentation of the main-event shall be immediately started (i.e., it commands the player
to jump to the beginning-time + offset-time). Obviously, the offset-time value shall be
lower than the main-event duration. If the offset-time is greater than zero, the media player
shall put the main-event in the occurring state, but the event starts transition shall not be
notified. If the offset-time is zero, the media player shall put the main-event in the
occurring state and notify the starts transition occurrence. Events that would have their
end-times previous to the beginning-time of the main-event and events that would have
their beginning times after the end-time of the main-event do not need to be monitored by
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the media player (the formatter should do this verification when building the monitored
event list). Monitored events that would have beginning-times before the beginning-time of
the main-event and end-times after the beginning-time of the main-event shall be put in the
occurring state, but their starts transitions shall not be notified (links that depend on this
transition shall not be fired). Monitored events that would have their end times after the
main-event beginning-time, but before the start time (beginning-time + offset-time) shall
have their occurrences attribute incremented but the starts and stops transitions shall not be
notified. Monitored events that have beginning-times before the start time (beginning-time
+ offset-time) and end time after the start time shall be put in the occurring state, but the
corresponding starts transition shall not be notified.

The delay-time is also an optional parameter and its default value is “zero” too. If greater
than zero, this parameter contains a time to be waited by the media player before starting
the presentation. This parameter shall only be considered if the offset-time parameter is
equal to “zero”.

If a media player receives a start instruction for an object already being presented (paused
or not), it shall ignore the instruction and keep on controlling the ongoing presentation. . In
this case, the <simpleAction> element that has caused the start instruction shall not cause
any transition on the corresponding event state machine.

B.1.2. Stop instruction

The stop instruction only needs to identify a media object already being controlled. To
identify the media object means to identify the <media> element, the corresponding
descriptor and the media-object perspective. Therefore, if a <simpleAction> element with
an actionType attribute equal to “stop” is bound through a link to a node interface, the
interface shall be ignored when the action is performed.

If the object is not being presented (none of the events in the object list of events is in the
occurring or paused state) and the media player is not waiting due to a delayed start
instruction, the stop instruction shall be ignored. If the object is being presented, the main-
event (the event passed as a parameter when the media object was started) and all
monitored events in the occurring or in the paused state with end time equal or previous to
the main-event end time shall transit to the sleeping state, and their stops transitions shall be
notified. Monitored events in the occurring or in the paused state with end time posterior to
the main-event end time shall be put in the sleeping state, but their stops transitions shall
not be notified and their occurrences attribute shall not be incremented. The object content
presentation shall be stopped. If the repetitions event attribute is greater than zero, it shall
be decremented by one and the main-event presentation shall restart after the repeat delay
time (the repeat delay shall have been passed to the media player as the start delay
parameter). If the media object is waiting to be presented after a delayed start instruction
and a stop instruction is issued, the previous start instruction shall be removed.

B.1.3. Abort instruction

The abort instruction only needs to identify a media object already being controlled. If a
<simpleAction> element with an actionType attribute equal to “abort” is bound through a
link to a node interface, the interface shall be ignored when the action is applied.
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If the object is not being presented and is not waiting to be presented after a delayed start
instruction, the abort instruction shall be ignored. If the object is being presented, the main-
event and all monitored events in the occurring or in the paused state shall transit to the
sleeping state, and their aborts transitions shall be notified. Any content presentation shall
stop. If the repetitions event attribute is greater than zero, it shall be set to zero and the
media object presentation shall not restart. If the media object is waiting to be presented
after a delayed start instruction and an abort instruction is issued, the previous start
instruction shall be removed.

B.1.4. Pause instruction

The pause instruction only needs to identify a media object already being controlled. If a
<simpleAction> element with an actionType attribute equal to “pause” is bound through a
link to a node interface, the interface shall be ignored when the action is applied.

If the object is not being presented (the main-event, passed as a parameter when the media
object was started, is not in the occurring state) and the media player is not waiting for the
start delay, the instruction shall be ignored. If the object is being presented, the main-event
and all monitored events in the occurring state shall transit to the paused state and their
pauses transitions shall be notified. The object presentation shall be paused and the pause
elapsed time shall not be considered as part of the object duration. As an example, if an
object has an explicit duration of 30 seconds and, after 25 seconds it is paused, even if the
object stays paused for 5 minutes, after resuming the object main-event shall stay occurring
for 5 seconds. If the main-event is still not occurring because the media player is waiting
for the start delay, the media object shall wait for a resume instruction to continue waiting
for the remaining start delay.

B.1.5. Resume instruction

The resume instruction only needs to identify a media object already being controlled. If a
<simpleAction> element with an actionType attribute equal to “resume” is bound through a
link to a node interface, the interface shall be ignored when the action is applied.

If the object is not paused (the main-event, passed as a parameter when the media object
was started, is not in the paused state) or the media player is not paused (waiting for the
start delay), the instruction shall be ignored. If the media player is paused waiting for the
start delay, it shall resume the wait from the instant it was paused. If the main-event is in
the paused state, the main-event and all monitored events in the paused state shall be put in
the occurring state and their resumes transitions shall be notified.

B.1.6. Start instruction for attribution events

The start instruction may be applied to an object property independent from the fact if the
object is being presented or not (in this last case, although the object is not being presented,
its media player shall be already instantiated). In the first case, the start instruction needs to
identify the media object being controlled, a monitored attribution event and a value to be
assigned to the attribute wrapped by the event. In the second case, the instruction shall also
identify the <descriptor> element that will be used when presenting the object (as it is done
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for the start instruction for presentation events). When setting a value to the attribute, the
media player shall set the event state machine to the occurring state and after finishing the
attribution, again to the sleeping state, generating the starts transition and afterwards the
stops transition.

For every monitored attribution event, if the media player changes by itself the
corresponding attribute value, it shall also proceed as if it had received an external set
instruction.

B.1.7. AddEvent instruction

The addEvent instruction is issued in the case of receiving an addInterface NCL editing
command (see report Part 9: NCL Live Editing). The instruction needs to identify a media
object already being controlled and a new event that shall be included to be monitored. All
rules applied to the intersection of monitored events with the main-event shall be applied to
the new event. If the new event start time is previous to the object current time and the new
event end time is posterior to the object current time, the new event shall be put in the same
state of the main-event (occurring or paused), without notifying the corresponding
transition.

B.1.8. RemoveEvent instruction

The removeEvent instruction is also issued in the case of receiving a removelnterface NCL
editing command (see the report: NCL 3.0: Part 9: NCL Live Editing). The instruction
needs to identify a media object already being controlled and a monitored event that should
be no more controlled. The event state shall be put in the sleeping state without generating
any transition.

B.1.9. Natural end of a presentation

Events of an object, with an explicit or an intrinsic duration, normally end their
presentations naturally, without needing external instructions. In this case, the media player
shall transit the event to the sleeping state and notify the stops transition. The same shall be
done for monitored events in the occurring state with the same end time of the main-event
or with unknown end time, when the main-event ends. Events in the occurring state with
end time posterior to the main-event end time shall be put in the sleeping state but without
generating the Stops transition and without incrementing the occurrences attribute. It is
important to remark that if the main-event corresponds to an object internal temporal
anchor, when this anchor presentation finishes, the whole media object presentation shall
finish.

149



B.2. Expected Behavior of Media Players after Instructions Applied to
Composite Objects®

A <simpleCondition> or <simpleAction> with eventType attribute value equal to
“presentation” may be bound by a link to a composite node (represented by a <context> or
<body> element) as a whole (i.e. without an interface being informed). As usual, the event
state machine of the presentation event defined on the composite node shall be controlled as
specified in Section 3.2.7. Analogously, an <attributeAssessment> with eventType attribute
value equal to “presentation” and attributeType equal to “state”, “occurrences” or
“repetitions” may be bound by a link to a composite node (represented by a <context> or
<body> element) as a whole, and the attribute value should come from the event state
machine of the presentation event defined on the composite node.

However, if a <simpleAction> with eventType attribute value equal to “presentation” is
bound by a link to a composite node (represented by a <context> or <body> element) as a
whole (i.e. without an interface being informed), the instruction shall also be reflected to
the event state machines of the composite child nodes, as explained in the following
subsections.

B.2.1. Starting a context presentation

If a <context> or <body> element participates on an action role whose action type is
“start”, when this action is fired, the start instruction shall also be applied to all
presentation events mapped by the <context> or <body> element’s ports.

If the author wants to start the presentation using a specific port, it shall in addition indicate
the <port> id as the <bind> interface value.

B.2.2. Stopping a context presentation

If a <context> or <body> element participates on an action role whose action type is “stop”,
when this action is fired, the stop instruction shall also be applied to all presentation events
of the composite child nodes.

If the composite node contains links being evaluated (or with their evaluation paused), the
evaluations shall be suspended and no action shall be fired.
B.2.3. Aborting a context presentation

If a <context> or <body> element participates on an action role whose action type is
“abort”, when this action is fired, the abort instruction shall also be applied to all
presentation events of the composite child nodes.

%% The concepts provided in this section also applies to a <media> element of “application/x-ginga-NCL” type
that will behave as if it is a composite node made up by its <body> element and shall be treated accordingly.
Reference “NCL 3.0 Part 11 — Declarative Hypermedia Objects in NCL: Nesting Objects with NCL Code in
NCL Documents” shall be seen for more details.
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If the composite contains links being evaluated (or with their evaluation paused), the
evaluations shall be suspended and no action shall be fired.

B.2.4. Pausing a context presentation

If a <context> or <body> element participates on an action role whose action type is
“pause”, when this action is fired, the pause instruction shall also be applied to all
presentation events of the composite child nodes that are in the occurring state.

If the composite contains links being evaluated, all evaluations shall be suspended until a
resume, stop or abort action is issued.

If the composite contains child nodes with presentation events already in the paused state
when the pause action is issued, these nodes shall be identified because if the composite
receives a resume instruction, these events shall not be resumed.

B.2.5. Resuming a context presentation

If a <context> or <body> element participates on an action role whose action type is
“resume”, when this action is fired, the resume instruction shall also be applied to all
presentation events of the composite child nodes that are in the paused state, except those
that were already paused before the composite has been paused.

If the composite contains links with paused evaluations, they shall be resumed.

B.3. Relation between the presentation-event state machine of a node and the
presentation-event state machine of its parent-composite node®®

Whenever the presentation event of a node (media or composite) goes to the occurring
state, the presentation event of the composite node that contains the node shall also enter in
the occurring state.

When all child nodes of a composite node have their presentation events in the sleeping
state, the presentation event of the composite node shall also be in the sleeping state.

Composite nodes do not need to infer aborts transitions from their child nodes. These
transitions in presentation events of composite nodes shall occur only when instructions are
applied directly to the composite node presentation event (Section B.2).

When all child nodes of a composite node have their presentation events in a state different
from the occurring state and at least one child node have its main-event in the paused state,
the presentation event of the composite node shall also be in the paused state.

%% The concepts provided in this section also applies to a <media> element of “application/x-ginga-NCL” type
that will behave as if it is a composite node made up by its <body> element and shall be treated accordingly.
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If a <switch> element is started, but it does not define a default component and none of the
<bindRule> referred rules is evaluated as true, the switch presentation shall not enter in the
occurring state.

B.4. Expected behavior of media imperative players in NCL applications

Imperative objects may be inserted into NCL documents mainly to bring additional
computational capabilities to declarative documents. The way to add imperative objects
into NCL documents is to define a <media> element, whose content (located through the
src attribute) is the imperative code to be executed. Both EDTV and BDTV profiles of
NCL 3.0 allows two media types to be associated with the <media> element: application/x-
ncl-NCLua, for Lua procedural codes (file extension .lua); and application/x-ginga-NCLet,
for Java (Xlet) codes (file extension .class or .jar).

Authors may define NCL links to start, stop, pause, resume or abort the execution of an
imperative code. An imperative player (the language engine) shall interface the imperative
execution environment with the NCL formatter.

Analogous to conventional media content players, imperative players shall control event
state machines associated with the NCL imperative node. As an example, if the code
finishes its execution, the player shall generate the stops transition in the event presentation
state machine corresponding to the imperative code execution.

NCL allows imperative code execution to be synchronized with other NCL objects
(imperative or not). A <media> element containing an imperative code may also define
anchors (through <area> elements) and properties (through <property> elements).

Imperative code span may be associated with an <area> element (using the label attribute).
If external links start, stop, pause, resume or abort the anchor presentation, callbacks in the
imperative code span shall be triggered. The way these callbacks are defined is
responsibility of each imperative code associated with the NCL imperative object.

On the other hand, the imperative code span may also command the start, stop, pause or
resume of its <area> elements through an API offered by the imperative language. These
transitions may be used as conditions of NCL links to trigger actions on other NCL objects
of the same document. Thus, a two-way synchronization can be established between the
imperative code and the remainder of the NCL document.

The other way an imperative code may be synchronized with other NCL objects is through
<property> elements. A <property> element defined as a child of a <media> element
representing an imperative code may be mapped to a code span (function, method, etc.) or
to a code attribute. When it is mapped to a code span, a link action “set” applied to the
property shall cause the code span execution, with the set values interpreted as input
parameters. The name attribute of the <property> element shall be used to identify the
imperative code span. When the <property> element is mapped to an imperative code
attribute, the action “set” shall assign the value to the attribute. As usual, the event state
machine associated with the property shall be controlled by the imperative player.

A <property> element defined as a child of a <media> element representing an imperative
code may also be associated with an NCL link assessment role. In this case, the NCL
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formatter shall query the property value in order to evaluate the link expression. If the
<property> element is mapped to a code attribute, the code attribute value shall be returned
by the imperative player to the NCL formatter. If the <property> element is mapped to a
code span, it shall be called and the output value resulting from its execution shall be
returned by the imperative player to the NCL formatter.

The start instruction issued by a formatter shall inform the following parameters to the
imperative player: the imperative object to be controlled, its associated descriptor, a list of
events (defined by the <media> element’s <area> and <property> child elements) that need
to be monitored by the imperative player, the <area> element id associated with the
imperative code to be started, and an optional delay-time. From the src attribute, the
imperative player tries to locate the imperative code and start its execution. If the content
cannot be located, the imperative player shall finish the starting operation, without
performing any action.

The list of events to be monitored by an imperative player should also be computed by the
formatter, taking into account the NCL document specification. It shall check all links
where the imperative object and the resulting descriptor participate. When computing the
events to be monitored, the formatter shall take into account the imperative media-object
perspective, i.e., the path of <body> and <context> elements to reach the <media> element.
Only links contained in these <body> and <context> elements should be considered to
compute the monitored events.

As with any other <media> element, the delay-time is an optional parameter and its default
value is “zero”. If greater than zero, this parameter contains a time to be waited by the
imperative player before starting the code execution.

Different from what is performed on other <media> elements, if an imperative player
receives a Start instruction for an event associated with an <area> element and this event is
in the sleeping state, it shall start the execution of the imperative code span associated with
the element, even though other portion of the object’s imperative code is being in execution
(paused or not). However, if the event associated with the target <area> element is in the
occurring or paused state, the start instruction shall be ignored by the imperative code
player that keeps on controlling the ongoing execution. As a consequence, different from
what happens for other <media> elements, a <simpleAction> element with an actionType

attribute equal to “stop”, “pause”, “resume” or “abort” shall be bound through a link to an
imperative node interface, which shall not be ignored when the action is applied.

The start instruction issued by a formatter for an event associated with a <property>
element may be applied to an imperative object independent from the fact whether it is
being executed or not (in the latter case, although the object is not being executed, its
imperative player shall have already been instantiated). In the first case, the start instruction
needs to identify the imperative object, a monitored attribution event, and a value to be
passed to the imperative code wrapped by the event. In the second case, the instruction
shall also identify the <descriptor> element that will be used when executing the object (as
it is done for the start instruction for presentation event).

For every monitored attribution event, if the imperative player changes by itself the

corresponding attribute value, it shall also proceed as if it had received an external start
instruction.

153



Imperative languages should also offer an API that allows imperative code to query any
pre-defined or dynamic properties’ values of the NCL settings node (<media> element of
“application/x-ncl-settings” type). However, it must be stressed that it is not allowed to
directly set values to these properties. Properties of the application/x-ncl-settings node may
only be changed trough using NCL links.
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