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Abstract. This technical report describes commands for live editing NCL 3.0
documents. NCL (Nested Context Language) 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.
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Resumo. Este relatdrio técnico descreve os comandos para edicdo ao vivo de
documentos NCL. NCL é uma aplicagdo XML baseada no modelo conceitual
NCM (Nested Context Model) para a especificacdo de documentos hipermidia
com sincronismo espacial e temporal entre seus objetos.

Palavras chave: edicéo ao vivo; TV digital; middleware; linguagem declarativa;
NCL.



Tﬂﬂ'*i\

RID

Nested Context Language 3.0
Part 9 — NCL Live Editing Commands

© Laboratério TeleMidia da PUC-Rio — Todos os direitos reservados
Impresso no Brasil

As informacdes contidas neste documento sao de propriedade do Laboratério TeleMidia (PUC-
Rio), sendo proibida a sua divulgacéo, reproducdo ou armazenamento em base de dados ou
sistema de recuperacdo sem permissao prévia e por escrito do Laboratério TeleMidia (PUC-Rio).
As informacdes estao sujeitas a alteracfes sem notificacdo prévia.

Os nomes de produtos, servigcos ou tecnologias eventualmente mencionadas neste documento sao
marcas registradas dos respectivos detentores.

Figuras apresentadas, quando obtidas de outros documentos, sédo sempre referenciadas e séo de
propriedade dos respectivos autores ou editoras referenciados.

Fazer copias de qualquer parte deste documento para qualquer finalidade, além do uso pessoal,
constitui violagcdo das leis internacionais de direitos autorais.

Laboratoério TeleMidia

Departamento de Informatica

Pontificia Universidade Catélica do Rio de Janeiro
Rua Marqués de Séo Vicente, 225, Prédio ITS - Gavea
22451-900 - Rio de Janeiro — RJ — Brasil
http://www.telemidia.puc-rio.br




Table of Contents

Lo INEFOAUCTION. ...ttt 5
2. NCL Historical EVOIULION..........ccooiiiiiiiiiiieeee e 6
3. Overview Of NCL EIEBMENLS .......ccoiiiiiiiicieisiee e 9
4. NCL Editing COMMANGS ....c.veiiiiiiiiiieiesiiesiee sttt 12
5. Command Parameters XML SCREMAS.........cccorveiriririiiineneisesees e 21
6. FINAl REMAIKS ..o e 34
RETEIEINCES. ...t 35

Appendix A — DSM-CC Transport of Editing Commands using Stream-event Descriptors

ANA ODJECT CANOUSEIS .....eeevveceieciee et ne e reeaeaneenneas 36
Appendix B —Transport of Editing Commands Using Specific Structures defined by
[ [T = L S PR PSSR 39
B.1 Transporting all data structures in a specific MPEG-2 section type.............c........ 41
B.2 Transporting metadata structures as Editing Command parameter ....................... 43
B.3 Transporting metadata structures in MPEG-2 metadata sections..............c...c....... 43



Nested Context Language 3.0
Part 9 — NCL Live Editing Commands

Luiz Fernando Gomes Soares
Rogério Ferreira Rodrigues
Romualdo Rezende Costa
Marcio Ferreira Moreno

Laboratério TeleMidia DI - PUC-Rio
Rua Marqués de S&o Vicente, 225, Rio de Janeiro, RJ - 22451-900.

| fgs@nf.puc-rio.br, {rogério, Ronualdo, Marcio}@elemdia.puc-rio.br

Abstract. This technical report describes commands for live editing NCL 3.0
documents. NCL (Nested Context Language) 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

The core of an NCL presentation engine is composed of the NCL Formatter and the Private
Base Manager [SoR005].

The NCL Formatter is in charge of receiving an NCL document and controlling its
presentation, trying to guarantee that the specified relationships among media objects are
respected. The formatter deals with NCL documents that are collected inside a data
structure known as private base [SoRo05]. NCL documents in a private base may be
started, paused, resumed, stopped and may refer to each other.

The Private Base Manager is in charge of receiving NCL document editing commands and
maintaining the active NCL documents (documents being presented).

Editing commands may come from various means. Through editing commands, NCL
documents may be authored on-the-fly, that is, they may be authored at the same time they
are in exhibition.

This report describes the NCL editing commands aiming at live authoring NCL documents.
It is organized as follows. Section 2 gives an historical evolution of the NCL versions.
Section 3 presents a brief overview of the NCL 3.0 elements. Section 4 introduces the NCL
editing commands whose XML Schema is presented in Section 5. Section 6 presents the
final remarks. Appendix A and B discuss the syntax and use of NCL editing commands in
MPEG-2 TS elementary streams.



2. NCL Historical Evolution

The first version of NCL [Anto00, AMRS00] was specified through an XML DTD -
Document Type Definition [XML98].

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;

» 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



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 may 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:

* Part1-NCM Core
concerned with the main model entities, which should be present in all NCM
implementations®.

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

» 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:

» 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.

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

Y1t 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.



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 (this document)
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 NCL applications.

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.




3. Overview of NCL Elements

NCL is an XML application that follows the modularization approach. The modularization
approach has been used in several W3C language recommendations. A module is a
collection of semantically-related XML elements, attributes, and attribute’s values that
represents a unit of functionality. Modules are defined in coherent sets. A language profile
is a combination of modules. Several NCL profiles have been defined, among them those
defined by Parts 5, 6, 7, and 8 of the NCL collection presented in Section 2. Of special
interest are the profiles defined for Digital TV, the EDTVProfile (Enhanced Digital TV
Profile) and the BDTVProfile (Basic Digital TV Profile). This section briefly describes the
elements that compose these profiles. The complete definition of the NCL 3.0 modules for
these profiles, using XML Schemas, is presented in [SOR006]. Any ambiguity found in this
text can be clarified by consulting the XML Schemas.

The basic NCL structure module defines the root element, called <ncl>, and its children
elements, the <head> element and the <body> element, following the terminology adopted
by other W3C standards.

The <head> element may have <importedDocumentBase>, <ruleBase>, <transitionBase>
<regionBase>, <descriptorBase>, <connectorBase>, <meta>, and <metadata> elements as
its children.

The <body> element may have <port>, <property>, <media>, <context>, <switch>, and
<link> elements as its children. The <body> element is treated as an NCM context node. In
NCM [SoRo005], the conceptual data model of NCL, a node may be a context, a switch or a
media object. Context nodes may contain other NCM nodes and links. Switch nodes
contain other NCM nodes. NCM nodes are represented by corresponding NCL elements.

The <media> element defines a media object specifying its type and its content location.
NCL 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. However,
some types are defined by the language. For example: the “application/x-ncl-settings” type,
specifying an object whose properties are global variables defined by the document author
or are reserved environment variables that may be manipulated by the NCL document
processing; and the *“application/x-ncl-time” type, specifying a special <media> element
whose content is the Greenwich Mean Time (GMT).

The <context> element is responsible for the definition of context nodes. 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 [SoRo05]. Like the <body> element, a <context> element may
have <port>, <property>, <media>, <context>, <switch>, and <link> elements as its
children.

The <switch> element allows the definition of alternative document nodes (represented by
<media>, <context>, and <switch> elements) to be chosen during presentation time. Test
rules used in choosing the switch component to be presented are defined by <rule> or
<compositeRule> elements that are grouped by the <ruleBase> element, defined as a child
element of the <head> element.



The NCL Interfaces functionality allows the definition of node interfaces that are used in
relationships with other node interfaces. The <area> element allows the definition of
content anchors representing spatial portions, temporal portions, or temporal and spatial
portions of a media object (<media> element) content. The <port> element specifies a
composite node (<context>, <body> or <switch> element) port with its respective mapping
to an interface of one of its child components. The <property> element is used for defining
a node property or a group of node properties as one of the node’s interfaces. The
<switchPort> element allows the creation of <switch> element interfaces that are mapped
to a set of alternative interfaces of the switch’s internal nodes.

The <descriptor> element specifies temporal and spatial information needed to present each
document component. The element may refer a <region> element to define the initial
position of the <media> element (that is associated with the <descriptor> element)
presentation in some output device. 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. Also inside the document <head> element, the
<regionBase> element defines a set of <region> elements, each of which may contain
another set of nested <region> elements, and so on, recursively; regions define device areas
(e.g. screen windows) and are referred by <descriptor> elements, as previously mentioned.

A <causalConnector> element represents a 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 <link> element binds (through its <bind> elements) a node interface with
connector roles, defining a spatio-temporal relationship among objects (represented by
<media>, <context>, <body> or <switch> elements).

The <descriptorSwitch> element contains a set of alternative descriptors to be associated
with an object. Analogous to the <switch> element, the <descriptorSwitch> choice is done
during the document presentation, using test rules defined by <rule> or <compositeRule>
elements.

In order to allow an entity base to incorporate another already-defined base, the
<importBase> element may be used. Additionally, an NCL document may be imported
through the <importNCL> element. The <importedDocumentBase> element specifies a set
of imported NCL documents, and shall also be defined as a child element of the <head>
element.

Some important NCL element’s attributes are defined in other NCL modules. The
EntityReuse module allows an NCL element to be reused. This module defines the refer
attribute, which refers to an element URI that will be reused. Only <media>, <context>,
<body> and <switch> may be reused. The KeyNavigation module 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 Animation module provides the extensions necessary to describe what
happens when a property value is changed. The change may be instantaneous, but it may
also be carried out during an explicitly declared duration, either linearly or step by step.
Basically, the Animation module defines attributes that may be incorporated by actions,
defined as child elements of <causalConnector> elements.
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Some SMIL functionalities are also incorporated by NCL. The <transition> element and
some transition attributes have the same semantics of homonym element and attributes
defined in the SMIL BasicTransitions module and the SMIL TransitionModifiers module.
The NCL <transitionBase> element specifies a set of transition effects, defined by
<transition> elements, and shall be defined as a child element of the <head> element.

Finally, the Metalnformation module is also incorporated, inheriting the same semantics of
the SMIL Metalnformation module. Meta-information does not contain content information
that is used or display during a presentation. Instead, it contains information about content
that is used or displayed. The Metainformation module contains two elements that allow
describing NCL documents. The <meta> element specifies a single property/value pair. The
<metadata> element contains information that is also related to meta-information of the
document. It acts as the root element of an RDF tree: RDF element and its sub-elements
(for more details, refer to W3C metadata recommendations [RDF99]).

11



4. NCL Editing Commands

The Private Base Manager [SoR005] is in charge of receiving NCL document editing
commands and maintaining the active NCL documents (documents being presented).

Editing commands may come from various means. For example, in a Digital TV
environment it is usual to adopt the DSM-CC (Digital Storage Media Command and
Control) for carrying editing commands, in MPEG-2 TS elementary streams, coming from
datacast providers. It is also possible in a Digital TV environment to receive editing
commands via the interactive (return) channel, or even directly from the viewer at a TV
receiver. Appendix A and B discuss the syntax and use of NCL editing commands in
MPEG-2 TS elementary streams.

Editing commands are wrapped in a structure called event descriptors. Event descriptors
have an identifier (eventld), a time reference (eventNPT) and a private data field. The
identifier uniquely identifies each editing command event. The time reference indicates the
exact moment to trigger the command. A time reference equal to zero informs that the
command shall be triggered immediately after being received. The private data field
provides support for command parameters, as shown in Figure 4.1.

Syntax Number of bits
EventDescriptor () {
eventld 16
eventNPT 33
privateDatal ength 8
commandTag 8
sequenceNumber 7
finalFlag 1
privateDataPayload 8 to 2008
FCS 8
}

Figure 4.1 - Editing command event descriptor

The commandTag uniquely identifies the type of the editing command, as specified in
Table 4.1. In order to allow sending a complete command in more than one event
descriptor, all event descriptors of the same command shall be numbered and sent in
sequence (that is, it cannot be multiplexed with other editing commands with the same
commandTag), with the finalFlag equal to 1, except for the last descriptor that shall have
the finalFlag field equal to 0. The privateDataPayload contains the editing-command
parameters. Finally, the FCS field contains a checksum of the entire privateData field,
including the privateDatalength.

NCL editing commands are divided in three subsets.
The first subset focuses on the private base activation and deactivation (openBase,

activateBase, deactivateBase, saveBase, and closeBase commands).
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NCL documents may be added to a private base and then may be started, paused, resumed,
stopped, saved and removed, through well-defined commands that compose the second
subset.

The third subset defines commands for live editing, allowing NCL elements to be added
and removed, and allowing values to be set to NCL <property> elements. Add commands
always have NCL elements as their arguments. Whether the specified element already
exists or not, document consistency shall be maintained by the NCL formatter, in the sense
that all element attributes stated as required shall be defined. The elements are defined
using an XML-based syntax notation defined in Section 5, with the exception of the
addinterface command: the begin or first attribute of an <area> element may receive the
“now” value, specifying the current NPT (Normal Play Time) of the node specified in the
nodeld argument.

If the XML-based command parameter is short enough it may be transported directly in the
event descriptors’ payload. Otherwise, the privateDataPayload carries a set of reference
pairs. In the case of pushed files (NCL documents or nodes), each pair is used to associate a
set of file paths with their respective location (identification) in the transport system (see
examples in Appendix A and B). In the case of pulled files or files sited in the receiver
itself, no reference pairs have to be sent, except the {uri, “null”} pair associated with the
NCL document or XML node specification that is commanded to be added.

Table 4.1 shows the command strings with their arguments surrounded by round brackets.
The table also gives the unique identifier of each editing command (commandTag) and the
command semantics.

Table 4.1 — Editing commands for NCL Private Base Manager

Command String SO Description
Tag
openBase (baseld, location) 0x00 Opens an existing private base located with the

location parameter. If the private base does not
exist or the location parameter is not informed, a
new base is created with the baseld identifier. The
location parameter shall specify the device and the
path for opening the base

activateBase (baseld) 0x01 Turns on an opened private base.
deactivateBase (baseld) 0x02 Turns off an opened private base.
saveBase (baseld, location) 0x03 Saves all private base content into a persistent

storage device (if available). The location
parameter shall specify the device and the path for
saving the base.

closeBase (baseld) 0x04 Closes the private base and disposes all private
base content.

Adds an NCL document to a private base. The

addDocument (baseld, {uri, 0x05

13



Command String

Command
Tag

Description

id}+)

NCL document’s files can be:

i) sent in the datacast network as a set of pushed
files; for these pushed files, each {uri,id} pair is
used to relate a set of file paths in the NCL
document specification with their respective
locations in a transport system (see examples in
Appendix A and B);

NOTE: The set of reference pairs shall be sufficient for
the middleware to map any file reference present in the
NCL document specification to its concrete location in
the receiver memory.

if) received from a network as a set of pulled files,
or may be files already present in the receiver; for
these pulled files, no {uri, id} pairs have to be
sent, except the {uri, “null”’} pair associated with
the NCL document specification that the editing
command request to be added in baseld, if this
NCL document is not received as a pushed file.

removeDocument (baseld,
documentld)

0x06

Removes an NCL document from a private base.

startDocument (baseld,
documentld, interfaceld, offset,
refDocumentld, refNodeld)

NOTE The offset parameter is a
time value.

0x07

Starts playing an NCL document in a private base,
beginning the presentation from a specific
document interface. The time reference provided
in the eventNPT field defines the initial time
positioning of the document with regards to the
NPT time base value of the refNodeld content of
the refDocumentld document being received.
Three cases may happen:

i) If eventNPT is greater than or equal to the
current NPT time base value of the refNodeld
content being received, the document presentation
shall wait until NPT has the value specified in
eventNPT to be started from its beginning
time+offset.

ii) If eventNPT is less than the NPT time base
value of the refNodeld content being received, the
document shall be started immediately from its
beginning time+offset+(NPT — eventNPT )seconds
NOTE: Only in this case, the offset parameter value
may be a negative time value, but offset+(NPT —
eventNPT)secongs Shall be a positive time value.

iii) If eventNPT is equal to 0, the document shall
start its presentation imediatelly from its
beginning time+offset.

stopDocument (baseld,
documentld)

0x08

Stops the presentation of an NCL document in a
private base. All document events that are

14



Command

Command String Tag Description

occurring shall be stopped.

pauseDocument (baseld, 0x09 Pauses the presentation of an NCL document in a

documentld) private base. All document events that are
occurring shall be paused.

resumeDocument (baseld, O0x0A Resumes the presentation of an NCL document in

documentld) a private base. All document events that were
previously paused by the pauseDocument editing
command shall be resumed.

saveDocument (baseld, Ox2E Saves an NCL document into a persistent storage

documented, location) device (if available). The location parameter shall
specify the device and the path for saving the
document. If the NCL document to be saved is
running in the private base, first stops its
presentation (all document events that are
occurring shall be stopped).

addRegion (baseld, 0x0B Adds a <region> element as a child of another

documentld, regionBaseld, <region> in the <regionBase> or as a child of the

regionld, xmIRegion) <regionBase> (regionld="null’”) of an NCL
document in a private base.

removeRegion (baseld, 0x0C Removes a <region> element from a

documentld, regionld) <regionBase> of an NCL document in a private
base.

addRegionBase (baseld, 0x0D Adds a <regionBase> element to the <head>

documentld, xmIRegionBase) element of an NCL document in a private base. If
the XML specification of the regionBase is sent in
the transport system as a file system, the
xmlRegionBase parameter is just a reference to
this content in its transport system

removeRegionBase (baseld, 0OxOE Removes a <regionBase> element from the

documentld, regionBaseld) <head> element of an NCL document in a private
base.

addRule (baseld, documentld, OxO0F Adds a <rule> element to the <ruleBase> of an

xmlRule) NCL document in a private base.

removeRule (baseld, 0x10 Removes a <rule> element from the <ruleBase>

documentld, ruleld) of an NCL document in a private base.

addRuleBase (baseld, 0x11 Adds a <ruleBase> element to the <head> element

documentld, xmIRuleBase)

of an NCL document in a private base. If the XML
specification of the ruleBase is sent in the
transport system as a file system, the xmIRuleBase
parameter is just a reference to this content in its

15



Command

Command Strin Description
g Tag p

transport system

removeRuleBase (baseld, 0x12 Removes a <ruleBase> element from the <head>

documentld, ruleBaseld) element of an NCL document in a private base

addConnector (baseld, 0x13 Adds a <connector> element to the

documentld, xmIConnector) <connectorBase> of an NCL document in a
private base.

removeConnector (baseld, 0x14 Removes a <connector> element from the

documentld, connectorld) <connectorBase> of an NCL document in a
private base.

addConnectorBase (baseld, 0x15 Adds a <connectorBase> element to the <head>

documentld, element of an NCL document in a private base. . If

xmlConnectorBase) the XML specification of the connectorBase is
sent in the transport system as a file system, the
xmlConnectorBase parameter is just a reference to
this content in its transport system

removeConnectorBase (baseld, 0x16 Removes a <connectorBase> element from the

documentld, connectorBaseld) <head> element of an NCL document in a private
base.

addDescriptor (baseld, 0x17 Adds a <descriptor> element to the

documentld, xmlDescriptor) <descriptorBase> of an NCL document in a
private base.

removeDescriptor (baseld, 0x18 Removes a <descriptor> element from the

documentld, descriptorld) <descriptorBase> of an NCL document in a
private base.

addDescriptorSwitch (baseld, 0x19 Adds a <descriptorSwitch> element to the

documentld, <descriptorBase> of an NCL document in a

xmlDescriptorSwitch) private base. . If the XML specification of the
descriptorSwitch is sent in a transport system as a
file system, the xmlIDescriptorSwitch parameter is
just a reference to this content

removeDescriptorSwitch Ox1A Removes a <descriptorSwitch> element from the

(baseld, documentld, <descriptorBase> of an NCL document in a

descriptorSwitchld) private base.

addDescriptorBase (baseld, 0x1B Adds a <descriptorBase> element to the <head>

documentld,
xmlDescriptorBase)

element of an NCL document in a private base. If
the XML specification of the descriptorBase is
sent in a transport system as a file system, the
xmlDescriptorBase parameter is just a reference to
this content

16



Command

Command Strin Description
g Tag p

removeDescriptorBase (baseld, 0x1C Removes a <descriptorBase> element from the

documentld, descriptorBaseld) <head> element of an NCL document in a private
base.

addTransition (baseld, 0x1D Adds a <transition> element to the

documentld, xmlITransition) <transitionBase> of an NCL document in a private
base.

removeTransition (baseld, Ox1E Removes a <transition> element from the

documentld, transitionld) <transitionBase> of an NCL document in a private
base.

addTransitionBase (baseld, Ox1F Adds a <transitionBase> element to the <head>

documentld, element of an NCL document in a private base. If

xmlTransitionBase) the XML specification of the transitionBase is sent
in a transport system as a file system, the
xmlTransitionBase parameter is just a reference to
this content

removeTransitionBase (baseld, 0x20 Removes a <transitionBase> element from the

documentld, transitionBaseld) <head> element of an NCL document in a private
base.

addImportBase (baseld, 0x21 Adds an <importBase> element to the base

documentld, docBaseld, (<regionBase>, <descriptorBase>, <ruleBase>,

xmlimportBase) <transitionBase>, or <connectorBase> element
identified by docBaseld) of an NCL document in a
private base.

removelmportBase (baseld, 0x22 Removes an <importBase> element, whose

documentld, docBaseld, documentURI attribute is identified by the

documentURI) documentURI parameter, from the base
(<regionBase>, <descriptorBase>, <ruleBase>,
<transitionBase>, or <connectorBase> element
identified by docBaseld) of an NCL document in a
private base.

addImportedDocumentBase 0x23 Adds an <importedDocumentBase> element to the

(baseld, documentld, <head> element of an NCL document in a private

xmlImportedDocumentBase) base.

removelmportedDocumentBase 0x24 Removes an <importedDocumentBase> element

(baseld, documentld, from the <head> element of an NCL document in

importedDocumentBaseld) a private base.

addImportNCL (baseld, 0x25 Adds a <importNCL> element to the

documentld, xmlImportNCL) <importedDocumentBase> element of an NCL
document in a private base.

removelmportNCL (baseld, 0x26 Removes an <importNCL> element, whose
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Command String

Command
Tag

Description

documentld, documentURI)

documentURI attribute is identified by the
documentURI parameter, from the
<importedDocumentBase> element of an NCL
document in a private base

addNode (baseld, documentld,
compositeld, {uri, id}+)

0x27

Adds a node (<media>, <context>, or <switch>
element) to a composite node (<body>, <context>,
or <switch> element) of an NCL document in a
private base. The XML specification of the node
and its media content may be:

i) sent in the datacast network as a set of pushed
files; each {uri,id} pair is used to relate a set of
file paths in the XML document specification of
the node (see examples in Appendix A and B)
with their respective location in a transport system

NOTE: The set of reference pairs shall be sufficient for
the middleware to map any file reference present in the
node specification to its concrete location in the
receiver memory.

ii) received from a network as a set of pulled files,
or may be files already present in the receiver; for
these pulled files, no {uri, id} pairs have to be
sent, except the {uri, “null”} pair associated with
the XML node specification that the editing
command request to be added in compositeld, if
this XML document is not received as a pushed
file.

removeNode(baseld,
documentld, compositeld,
nodeld)

0x28

Removes a node (<media>, <context>, or
<switch> element) from a composite node
(<body>, <context>, or <switch> element) of an
NCL document in a private base.

addInterface (baseld,
documentld, nodeld,
xmlInterface)

0x29

Adds an interface (<port>, <area>, <property>, or
<switchPort>) to a node (<media>, <body>,
<context>, or <switch> element)of an NCL
document in a private base.

removelnterface (baseld,
documentld, nodeld,
interfaceld)

Ox2A

Removes an interface (<port>, <area>,
<property>, or <switchPort>) from a node
(<media>, <body>, <context>, or <switch>
element) of an NCL document in a private base.
The interfacelD shall identify a <property>
element’s name attribute or a <port>, <area>, or
<switchPort> element’s id attribute.

addLink (baseld, documentld,
compositeld, xmlILink)

0x2B

Adds a <link> element to a composite node
(<body>, <context>, or <switch> element) of an
NCL document in a private base.

18



Command String

Command

Tag Description

removeL.ink (baseld,
documentld, compositeld,
linkld)

0x2C Removes a <link> element from a composite node
(<body>, <context>, or <switch> element) of an
NCL document in a private base.

setPropertyValue(baseld,
documentld, nodeld,
propertyld, value)

0x2D Sets the value for a property. The propertyld
parameter shall identify a <property> element’s
name attribute or a <switchPort> element’s id
attribute. The <property> or <switchPort> shall
belong to a node (<body>, <context>, <switch> or
<media> element) of an NCL document in a
private base identified by the parameters.

The identifiers used in the commands are defined in 4.2

Table 4.2 — Identifiers used in editing commands

Identifiers Definition
baseld The id attribute of a private base. Usually, in DTV
environment a private base is associated with a TV
channel. Thus broadcast channel identifiers are used as
the baseld values.
documentld The id attribute of an <ncl> element of an NCL

document.

refDocumentid

The id attribute of an <ncl> element of an NCL
document

refNodeld The id attribute of a <media> element of an NCL
document

regionld The id attribute of a <region> element of an NCL
document.

ruleld The id attribute of a <rule> element of an NCL

document.

connectorld

The id attribute of a <connector> element of an NCL
document.

descriptorld

The id attribute of a <descriptor> element of an NCL
document.

descriptorSwitchld

The id attribute of a <descriptorSwitch> element of an
NCL document.

transitionld

The id attribute of a <transition> element of an NCL
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Identifiers

Definition

document.

regionBaseld

The id attribute of a <regionBase> element of an NCL
document.

ruleBaseld

The id attribute of a <ruleBase> element of an NCL
document.

connectorBaseld

The id attribute of a <connectorBase> element of an
NCL document.

descriptorBaseld

The id attribute of a <descriptorBase> element of an
NCL document.

transitionBaseld

The id attribute of a <transitionBase> element of an
NCL document.

docBaseld The id attribute of a <regionBase>, <ruleBase>,
<connectorBase>, <descriptorBase>, or
<transitionBase> element of an NCL document.

documentURI The documentURI attribute of an <importBase> element

or an <importNCL> element of an NCL document.

importedDocumentBaseld

The id attribute of a <importedDocumentBase> element
of an NCL document.

compositelD The id attribute of a <body>, <context> or <switch>
element of an NCL document.

nodeld The id attribute of a <body>, <context>, <switch> or
<media> element of an NCL document.

interfaceld The id attribute of a <port>, <area>, <property> or
<switchPort> element of an NCL document.

linkld The id attribute of a <link> element of an NCL
document.

propertyld The id attribute of a <property> or <switchPort>

element of an NCL document.
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5. Command Parameters XML Schemas

NCL entities used in editing commands shall be a document in conformance with the NCL

3.0 Command profile defined by the XML Schema that follows.

Note that different from NCL documents, several <ncl> elements may be the root element

in the XML command parameters.

NCL30EdCommand.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://ww. ncl.org.br/NCL3. 0/ profiles/ NCL30EdConmand. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 19/ 09/ 2006

-->

<schema xm ns="htt p://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://wwm. 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: connect or Causal Expressi on="htt p://wwv. ncl . org. br/ NCL3. 0/
Connect or Causal Expr essi on"
xm ns: cont ent 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: //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/Metainfornation”

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

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

t ar get Nanmespace="htt p: // ww. ncl . org. br/ NCL3. 0/ EdConmandPr of i | "

el ement For mDef aul t =" qual i fi ed" attri buteFornDef aul 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 mati 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"/ >

<| - s sy g g >
<! --Edi ti ngConmand -->
<! - - s —————————————————— S }

<! --defines the command el emrent -->

<I--This is a pseudo-elenment, only defined to show the el ements that
may be used in the root of the command paranmeters XM docunent-->

<l--
<conpl exType nane="conmmandType" >
<choi ce m nCccurs="1" maxCccurs="1">
<el enent ref="profile:ncl"/>
<el enent ref="profile:region"/>
<elenent ref="profile:rule"/>
<el enent ref="profile:connector"/>
<el enent ref="profile:descriptor"/>
<el enent ref="profile:descriptorSwtch"/>
<elenent ref="profile:transition"/>
<el enent ref="profil e:regi onBase"/ >
<el enent ref="profile:rul eBase"/>
<el enent ref="profile:connectorBase"/>
<el enent ref="profile:descriptorBase"/>
<el enent ref="profile:transiti onBase"/>
<el enent ref="profile:inportBase"/>
<elenent ref="profile:inportedDocunent Base"/>
<el enent ref="profile:inportNCL"/>
<el enent ref="profil e: nedia"/>
<elenent ref="profile:context"/>
<el enent ref="profile:switch"/>
<elenent ref="profile:port"/>
<elenent ref="profile:area"/>
<el enent ref="profile:property"/>
<el enent ref="profile:swtchPort"/>
<elenent ref="profile:link"/>
</ choi ce>
</ conpl exType>
<el enent name="command" type="profil e: comandType"/>
-->
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<!-- s>

<l-- Structure -->
<!-- e —_—————————————————————————— S
<l-- extends ncl elenment -->

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

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

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

<elenent ref="profile:rul eBase" m nCccurs="0" nmaxCccurs="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"
maxQccur s="1"/ >

<el enent ref="profil e: connectorBase" m nCccurs="0"
maxQccurs="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 nCQccur s="0"

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

<!-- extends body elenent -->

<conpl exType name="bodyType" >
<compl exCont ent >
<ext ensi on base="structure: bodyProt otype">
<choi ce mi 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"/>
<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"/>
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<!-- s —————————————— > ]
<!-- extends regi onBase el enment -->

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

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

<el enent name="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 —————————————— > ]
<l-- extends Media elenents -->
<!-- nmedia interface elenment groups -->
<group nane="nmnedi al nt er faceEl enent G oup" >

<choi ce>

<elenent ref="profile:area"/>
<el enent ref="profile:property"/>
</ choi ce>
</ group>

<conpl exType name="nedi aType" >
<compl exCont ent >
<ext ensi on base="nedi a: nedi aPr ot ot ype" >
<choi ce mi 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: nedi a"/ >

<!-- e ————— -->
<! -- Cont ext -->
<!-- e ——————————————————————————— S
<l-- extends context elenent -->
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<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 >
<ext ensi on base="cont ext: cont ext Pr ot 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"/>
<elenent 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: context Type"
substituti onG oup="context:context"/>

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

<conpl exType nane="conponent Anchor Type" >
<compl exCont ent >
<ext ensi on base="nedi aAnchor : conponent Anchor Pr ot ot ype" >
<attribute nane="now' type="string" use="optional"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<!-- s sy p—p———— -->
<l -- ConpositeNodel nterface -->
<!-- s —————————————————— R }
<l-- extends port elenment -->

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

<el enent name="port" type="profile: conpositeNodePort Type"
substituti onG oup="conpositelnterface: port"/>
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<l-- PropertyAnchor -->
<!-- s s
<l-- extends property elenment -->

<conpl exType nane="propertyAnchor Type" >
<compl 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 —————————————————————————— S
<l-- Switchlnterface -->
<!-- e ————— -->
<l-- extends switchPort element -->

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

<el enent name="mappi 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 sy p—p———— -->
<l-- substitutes descriptorParam el ement -->

<el enent name="descri pt or Par ant'
substituti onG oup="descri ptor:descriptorParant/>

<l-- extends descriptor elenent -->

<conpl exType nanme="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"/>
<attributeGoup ref="transition:transAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<!-- extends descriptorBase el ement -->
<conpl exType nane="descri pt or BaseType" >
<compl exCont ent >
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<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 ptorBase" type="profile: descriptorBaseType"
substituti onG oup="descriptor:descriptorBase"/>

<!-- s —————————————————— S }
<l-- Linking -->
<!-- s —————————————————— S }
<l-- substitutes |inkParam and bi ndParam el ements -->

<el enent name="I|i nkParam' substitutionG oup="1inking:!|inkParani/>
<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="1inking: bi nd"/>

<l-- extends link elenent -->
<conpl exType name="1|i nkType" >
<comnpl exCont ent >
<ext ensi on base="li nki ng: | i nkProt otype">

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

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

<!-- e ——————————————————————————— S
<! -- Connector -->
<!-- e ————— -->
<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>
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<conpl exType nanme="si npl eActi onType" >
<conpl exCont ent >
<ext ensi on
base="connect or Causal Expr essi on: si npl eAct i onPr ot ot ype" >
<attributeGoup ref="aninmation:ani mati onAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="connect or Base" type="profil e: connectorBaseType"
substituti 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 enent name="connect or Par ant
substituti onG oup="causal Connect or Functi onal i ty: connect or Par ani'/ >

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

<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"
substitutionG oup="causal Connect or Functional ity: si nmpl eAction"/>

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

<el enent name="assessnent St at enent "
substituti onG oup="causal Connect or Functional i ty: assessnent St at emrent "/ >

<el ement nane="attri but eAssessnent”
substituti onG oup="causal Connect or Functionality: attri buteAssessment"/>

<el ement nanme="val ueAssessnent"
substituti onG oup="causal Connect or Functi onal i ty: val ueAssessnent"/ >

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

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

<conpl exType nane="rul eType" >
<compl exCont ent >
<ext ensi on base="t est Rul e: rul eProt ot ype">
</ 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" >
<compl exCont ent >
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<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="conposi teRul e" type="profil e: conpositeRul eType"
substituti onG oup="testRul e: conpositeRule"/>

<l-- extends rul eBase el enment -->
<conpl exType nane="r ul eBaseType" >
<compl exCont ent >
<ext ensi on base="test Rul e: rul eBasePr ot ot ype" >
<choi ce m nQccurs="1" naxCccurs="unbounded" >
<el enent ref="profile:inportBase"/>
<elenent ref="profile:rule"/>
<el enent ref="profile:conpositeRule"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<!-- e —————————————————————————— S
<l-- TestRul eUse

<!-- e ————— -->
<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 e"/ >

<!-- s —————————————————— S }
<! -- Content Control -->
<!-- s ——————————————————— R }
<l-- extends switch element -->
<l-- switch interface el enent groups -->
<group nane="swi tchlnterfaceEl enent G oup">

<choi ce>

<elenent ref="profile:switchPort"/>

</ 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 Conponent"” type="profil e: defaul t Conponent Type"
substituti onG oup="cont ent Control : def aul t Conponent"/ >
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<conpl exType name="sw tchType">
<comnpl exCont ent >
<ext ensi on base="cont ent Control:sw tchPrototype">
<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"/>
<el enent ref="profil e: nedia"/>
<el enent 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 :switch"/>

<!-- s ——————————————— > ]
<l -- DescriptorControl -->
<!-- s 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 pt or Prot otype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="def aul t Descriptor" type="profile: defaultDescriptorType"
substituti onG oup="descriptorControl:defaul tDescriptor"/>

<l-- extends descriptorSwitch el enent -->

<conpl exType nane="descri ptorSwi tchType">
<comnpl 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:descriptorSwtchType"
substituti onG oup="descriptorControl:descriptorSwtch"/>

<!-- s —————————————————— R }
<l-- Tinng -->
<!-- s sy p—p———— -->
<!-- s —————————————————— R }
<l-- Inport -->
<|--:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -->

<conpl exType nanme="i nport BaseType" >
<compl exCont ent >
<ext ensi on base="i nport:inportBasePrototype">
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</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport NCLType" >
<compl exCont ent >
<ext ensi on base="inport:inportNCLPrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport edDocunent BaseType" >
<comnpl exCont ent >
<ext ensi on base="i nport: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"
substituti onG oup="inmport:inportNCL"/>

<el enent name="i nport edDocunent Base"
type="profile:inportedDocunent BaseType"
substituti onG oup="inport:inportedDocunent Base"/ >

<| - s sy g g >
<l-- EntityReuse -->
<! - - s —————————————— > ]
<| - s sy g g >
<l-- ExtendedEntityReuse -->
<! - - s ——————————————— > ]
<! - - s ——————————————— > ]
<l-- KeyNavi gation -->
<| - s sy g g >
<! - - s ——————————————— > ]
<l-- TransitionBase -->
<| - s sy g g >

<l-- extends transiti onBase el enent -->

<conpl exType nane="transiti onBaseType" >
<compl exCont ent >
<ext ensi on base="transitionBase:transiti onBasePrototype">
<choi ce mi 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="transitionBase:transiti onBase"/>
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<el enent name="transition" substitutionGoup="transition:transition"/>

<! - - e —————————————————————————— S
<!-- Metainfornmation -->
<| - e ————————————————————————————————————————————————— >

<el enent name="neta" substituti onG oup="netai nformation: neta"/>
<el enent name="net adata" substituti onG oup="netai nformation: netadata"/>

</ schema>
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6. 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 editing commands used for live authoring NCL documents, which
comprises Part 9: NCL Live Editing Commands.
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Appendix A — DSM-CC Transport of Editing Commands using Stream-
event Descriptors and Object Carousels

In Digital TV environments, it is usual to adopt DSM-CC to transport editing commands in
MPEG-2 TS elementary streams.

Editing commands are transported in DSM-CC stream-event descriptors. As specified on
[1ISO98], a DSM-CC stream-event descriptor has a very similar structure to that an of event
descriptor presented in Figure 4.1 (see Figure A.1).

Syntax Number of bits
StreamEventDescriptor () {
descriptorTag 8
descriptorLenght 8
eventld 16
reserved 31
eventNPT 33
privateDatalLength 8
commandTag 8
sequenceNumber 7
finalFlag 1
privateDataPayload 8 to 2008
FCS 8
}

Figure A.1 - Editing command stream event descriptor

The DSM-CC object carousel protocol allows the cyclical transmission of event objects and
file systems. Event objects are used to map stream event names into stream event ids
defined in event descriptors. Event objects are used to inform about DSM-CC stream events
that may be received. Event names allow specifying types of events, offering a higher
abstraction level for applications. The Private Base Manager should register itself as a
listener of stream events it handles using event names; in the case of editing commands the
name “nclEditingCommand”.

As aforementioned, besides event objects the DSM-CC object carousel protocol can also be
used to transport files organized in directories. A DSM-CC demultiplexer is responsible for
mounting the file system at the receiver device. XML-based command parameters specified
as XML documents (NCL documents or an NCL entities to be added) can thus be
organized in file system structures to be transported in these carousels, as an alternative to
the direct transportation in the payload of stream event descriptors. A DSM-CC carousel
generator is used to join the file systems and stream event objects into data elementary
streams.
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Thus, when an NCL editing command needs to be sent, a DSM-CC event object shall be
created, mapping the string “nclEditingCommand” into a selected stream event id, and shall
be put in a DSM-CC object carousel sent in a elementary stream of type = “0x0B”. One or
more DSM-CC stream event descriptors with a previous selected event id are then created
and sent in another MPEG-2 TS elementary stream. These stream events usually have their
time reference set to zero, but may be postponed to be executed at a specific time. The
Private Base Manager shall register itself as an “nclEditingCommand” listener in order to
be notified when this kind of stream event arrives.

The commandTag of the received stream event descriptor is then used by the Private Base
Manager to interpret the complete command string semantics. If the XML-based command
parameter is short enough it is transported directly in the stream event descriptor payload.
Otherwise, the privateDataPayload field carries a set of reference pairs. In this case, the
XML specification shall be placed in the same object carousel that carries the event object.
The uri parameter of the first reference pair shall have the schema (optional) and the
absolute path of the XML specification (the path in the data server). The corresponding id
parameter in the pair shall refer to the XML specification IOR (carouselld, moduleld,
objectKey; see [ISO98]) in the object carousel. If other file systems needs to be transmitted
using other object carousels to complete the editing command with media contents (as it is
usual in the case of addDocument or addNode commands), other {uri, id} pairs shall be
present in the command. In this case, the uri parameter shall have the schema (optional)
and the absolute path of file system root (the path in the datacast server), and the
corresponding id parameter in the pair shall refer to the IOR (carouselld, moduleld,
objectKey) of any root child file or child directory in the object carousel (the carousel
service gateway).

Figure A.2 describes an example of interactive application transmission using this scheme
for the Brazilian Digital TV system. In the example, the content provider wishes to send an
interactive application (“trafficConditions.ncl””) stored in one of the broadcaster datacasting
servers (in a local file system), but referring to resources in different hard disks or
partitions, as illustrated in figure. Two object carousels are generated to carry the
interactive content (Service Domain = 0x1 and Service Domain = 0x2). Besides the
application and part of their content, the object carousel represented by Service Domain = 1
carries an event object. This object relates the event type “nclEditingCommand” with the
event identifier “0x3”.

The stream event descriptor (Figure A.2) is transmitted with the identifier “0x3”, as
specified by the event object of carousel “0x1”. In this event, the value “0x0” is assigned to
the temporal reference (eventNPT field in Figure A.2), requiring its immediate execution.
The private data field carries the “addDocument” command code and a set of <URL, ID>
pairs. In the first pair, the URL has the “x-sbtvd” scheme and the local absolute path
“E:\newNCclRepository\traffic” related with the interactive application. The associated ID
locates the object that carries the application: Service Domain “0x1”, module “0x1” and
object “0x2”. In the second pair, the URL has the “x-sbtvd” scheme and the “L:\media”
path, while the associated ID locates the image “southRegion.jpg” in Service Domain
“0x2”, module “0x1” and object “0x2”. Using this information, a Private Base Manager can
store the received absolute path of each received URL, relating them with the local memory
area URL where the objects, passed on each transmitted IOR, are (or will be) mounted.
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“x-sbtvd://L:/media”, “0x2,0x1,0x2"

Figure A.2 - Example of the proposed mechanism

Note that the resource identification is performed in the receiver exactly as it is performed
in the authoring environment, in spite of if the interactive application works with absolute
or relative URLSs, or if the object carousel being used refers to resources in other carousels.
For example, the “trafficConditions.ncl” application could refer to the “brazilianMap.jpg”
relatively or absolutely. Furthermore, the application could refer to a content stored in a
different provider, which would be loaded through a different object carousel. The resource
location mapping is automatically performed by the Private Base Manager.
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Appendix B —Transport of Editing Commands Using Specific Structures
defined by Ginga-NCL

Event descriptors (defined in Section 4) can be sent in MPEG-2 TS elementary stream,
using DSM-CC stream event, as discussed in appendix A, or using any protocol for pushed
data transmission.

Three data structure types are defined to support the transmission of NCL editing command
parameters: maps, metadata and data files.

For map structures, the mappingType field identifies the map type. If the mappingType is
equal to “Ox01” (“events”), an event-map is characterized. In this case, after the
mappingType field comes a list of event identifiers as defined in Table B.1. Other
mappingType values may also be defined, but they are not relevant for this discussion.

Table B.1 — List of event identifiers defined by the mapping structure

Syntax Number of bits

mappingStructure () {

mappingType 8

for (i=1; i<N; i++){

eventld 8

eventNameLength 8

eventName 8 to 255

¥
}

Maps of type “events” (event maps) are used to map event names into eventlds of event
descriptors (see Figure 4.1). Event maps are used to inform which events shall be received.
Event names allow specifying types of events, offering a higher abstraction level for
middleware applications. The Private Base Manager, as well as execution-objects (e.g.
NCLua, NCLet), should register themselves as listeners of events they handle, using event
names.

When an NCL editing command needs to be sent, an event map shall be created, mapping
the string “nclEditingCommand” into a selected event descriptor id (see Figure 4.1). One or
more event descriptors with the previous selected eventld are then created and sent?. These
event descriptors may have their time reference set to zero, but may be postponed to be
executed at a specific time. The Private Base Manager shall register itself as an
“nclEditingCommand” listener in order to be notified when this type of event arrives.

% For example, it can be sent in an MPEG-2 TS elementary stream, or using some protocol for pushed data
transmission.
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Each data file structure is indeed a file content that composes an NCL application or an
NCL entity specification: the XML specification file or its media content files (video,
audio, text, image, ncl, lua, etc.).

A metadata structure is an XML document, as defined by the following schema. Note that
the schema defines, for each pushed file, an association between its location in a transport
system (transport system identification (component_tag attribute) and the file identification
in the transport system (structureld attribute)) and its Universal Resource Identifier (uri
attribute).

<l --
XML Schema for NCL Section Metadata File

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

Public URI: http://ww. ncl.org. br/NCLSecti onMet adat aFi |l e. xsd
Aut hor: Tel eM di a Laboratory
Revi si on: 19/09/2006

Schema for the NCL Section Metadata File nanespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: NCLSect i onMet adat aFi | e="http://ww. ncl.org. br/
NCLSect i onMet adat aFi | e"
t ar get Namespace="http:// ww. ncl.org. br/ NCL3. 0/
NCLSect i onMet adat aFi | e"
el ement For mDef aul t =" qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nanme="NCLSect i onMet adat aType" >
<sequence>
<sequence>
<el ement ref="NCLSecti onMet adat aFi | e: baseData" mi nOccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
<el enent ref="NCLSecti onMet adat aFi | e: pushedRoot" mni nCccurs="0"
maxQccur s="1"/ >
<sequence>
<el enent ref="NCLSecti onMet adat aFi | e: pushedDat a" m nCccurs="0"
maxQccur s="unbounded"/ >
</ sequence>
</ sequence>
<attribute nanme="nanme" type="string" use="optional"/>
<attribute nane="size" type="positivelnteger" use="optional"/>
</ conpl exType>

<conpl exType nane="baseDat aType" >

<sequence>

<el enent ref="NCLSecti onMet adat aFi | e: pushedRoot" m nCccurs="0"
maxQccur s="1"/ >
<sequence>
<el enent ref="NCLSecti onMet adat aFi | e: pushedDat a"
m nCOccur s="0" maxCccur s="unbounded"/ >

</ sequence>

</ sequence>

<attribute name="uri" type="anyURl " use="required"/>
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</ conpl exType>

<conpl exType name="pushedRoot Type" >
<attribute nanme="conmponent tag" type="positivelnteger"
use="optional "/ >
<attribute nanme="structureld" type="string" use="required"/>
<attribute name="uri" type="anyURl " use="required"/>
<attribute name="size" type="positivelnteger" use="optional"/>
</ conpl exType>

<conpl exType name="pushedDat aType" >
<attribute name="conmponent tag" type="positivelnteger"
use="optional "/ >
<attribute nanme="structureld" type="string" use="required"/>
<attribute name="uri" type="anyURl " use="required"/>
<attribute nane="size" type="positivelnteger" use="optional"/>
</ conpl exType

<l-- declare global elenments in this nodule -->
<el ement nanme="net adat a"
t ype="NCLSecti onMet adat aFi | e: NCLSect i onMet adat aType"/ >
<el enent name="baseDat a"
type="NCLSecti onMet adat aFi | e: baseDat aType"/ >
<el enent name="pushedRoot "
t ype="NCLSecti onMet adat aFi | e: pushedRoot Type"/ >
<el enent name="pushedDat a"
t ype="NCLSecti onMet adat aFi | e: pushedDat aType"/ >

</ schema>

For each NCL Document file or other XML Document files used in addDocument or
addNode editing command parameters, at least one metadata structure shall be defined.
Only one NCL application file or XML document file representing an NCL node to be
inserted may be defined in a metadata structure. More precisely, there can be only one
<pushedRoot> element in a metadata XML document. However, an NCL application (and
its content files) or an XML document (and its content files) may extend for more than one
metadata structure. Moreover, there may also be a metadata structure without any NCL
application or XML document described in its <pushedRoot> and <pushedData> elements.

These three data structures can be transmitted using different transport systems, as
exemplified in what follows.

B.1 Transporting all data structures in a specific MPEG-2 section type

The use of a specific type of MPEG-2 section (identified by a specific table_id value,
present in the table_id field of an MPEG-2 private section), from now on called NCL
Section, may allow the transmission of the three data structure types: maps, metadata and
data files.

Every NCL Section contains data of a single structure. However, one structure can extend
through several Sections. Every data structure can be transmitted in any order and how
many times it is necessary. The beginning of a data structure is delimited by the
payload_unit_start_indicator field of a TS packet. After the four bytes of the TS header the
TS packet payload starts with a pointer_field byte indicating the beginning of an NCL
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Section (see ISO/IEC 13818-1). The NCL Section header is then defined as MPEG-2
sections (see ISO/IEC 13818-1). The first byte of an NCL Section payload identifies the
structure type (0x01 for metadata; 0x02 for data files, and 0x03 for event-map). The second
payload byte carries the unique identifier of the structure (structureld) in this elementary
stream®. After the second byte comes a serialized data structure that can be a
mappingStructure (as depicted by Table B.1), or a metadata structure (an XML document),
or a data file structure (a serialized file content). The NCL Section demultiplexer is
responsible for mounting the application’s structure at the receiver device.

In the same elementary stream that carries the XML specification (the NCL Document file
or other XML Document file used in NCL editing commands), an event-map file should be
transmitted in order to map the name “nclEditingCommand” to the eventld of the event
descriptor, which shall carry an NCI editing command, as described in Section 4. The
privateDataPayload of the event descriptor shall carry a set of {uri, id} reference pairs. The
uri parameters are always “null”. In the case of addDocument and addNode commands, the
id parameter of the first pair shall identify the elementary stream (“component_tag”) and its
metadata structure (“structureld”) that carries the absolute path of the NCL document or the
NCL node specification (the path in the data server) and the corresponding related structure
(“structureld”) transported in NCL Sections of the same elementary stream. If other
additional metadata structures are used in order to complete the addDocument or addNode
command, other {uri, id} pairs shall be present in the command. In this case, the uri
parameter shall also be “null” and the corresponding id parameter in the pair shall refer to
the component_tag and the corresponding metadata structureld.

Figure B.1 depicts an example of an NCL document transmission through NCL Sections. In
this example, a content provider wants to transmit an interactive program named
“weatherConditions.ncl” stored in one of its data servers (Local File System, in Figure
B.1). An MPEG-2 elementary stream (component_tag= “0x09”) shall then be generated
carrying all the interactive program contents (ncl file and all media content files) and also
an event-map (structureType="0x03"; structureld="0x0C”), in Figure B.1), mapping the
“nclEditingCommand” name to the eventld value (value “3”, in Figure B.1). An event
descriptor shall also be transmitted with the appropriated eventld value, in the example “3”,
and the commandTag value “0x05”, which indicates an addDocument command (see
Section 4). The uri parameter shall have the “null” value and the id parameter shall have
the (component_tag= “0x09”, structureld= “0x0B”, in Figure B.1) value.

® The elementary stream and the structure identifier are those that are associated by the metadata structure to a
file locator (URL), through the component tag and structureld attributes of the <pushedRoot> and
<pushedData> elements.

* It is important to note that NCL Sections can also transport data structures encapsulated in other data
structures. For example, MPE (Multi-protocol Encapsulation) can be used and thus, in this case, NCL
Sections are MPEG-2 Datagram Sections. Moreover all data structures mentioned in this appendix can be
wrapped in other protocol data format, like FLUTE packets.
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Local File System

!C:\nclRepository

weather
g% weatherConditions.ncl

images
%% brazilianMap.png

Metadata Structure

Event Descriptor

descriptorTag =0
descriptorLenght= descriptorLen ()
eventld= 3

Reserved

eventNPT =0
privateDatalLenght=datalLen()
commandTag= 0x05

Sequence number= 0

finalFlag= 1

privateDataPayload= “someBase”,

<metadata name="weatherConditions” size= “110kb">
<baseData uri=file://c:/nclRepository/weather/

<pushedRoot structureld="0x0A”" uri=“weatherConditions.ncl
size="10kb"/>

<pushedData structureld="0x09" uri="../images/brazilianMap.png”
size="100kb"/>

</baseData>

</metadata>

Event-Map File

eventld =3
eventNameLength = 0x0C

eventName = nclEditingCommand

“null”, “0x09, 0x0B”
FCS = checksum()

Figure B.1 — Example of an NCL document transmission using MPEG-2 NCL Section

B.2 Transporting metadata structures as Editing Command parameter

Instead of transporting metadata structures directly inside NCL sections, an alternative
procedure is treating metadata structures as addDocument and addNode command
parameters, which are transported in the privateDataPayload field of an event descriptor.

In this case, the set of {uri, id} parameter pairs of addDocument and addNode command is
substituted by metadata structure parameters that define a set of {“uri”, “component_tag,
structureld”} pairs for each pushed file.

Taking back the example of Figure B.1, the new scenario would be exactly the same,
except by the event descriptor. Instead of having the {uri; id} pair = {*null””; “0x09,0x0B”’}
value as an event descriptor parameter, it would have the serialized XML metadata
structure. In the metadata structure, the component-tag attribute of the <pushedRoot> and
<pushedData> elements shall in this case be defined, since the metadata structure is not
transported anymore in the same elementary stream of the NCL document’s files.

B.3 Transporting metadata structures in MPEG-2 metadata sections

Another alternative is transporting metadata structures in MPEG-2 metadata sections,
transported in MPEG-2 stream type = “0x16”. As usual, every MPEG-2 metadata section
contains data of a single metadata structure. However, one metadata structure can extend
through several metadata sections.

Table B.2 shows the metadata section syntax for transport of metadata structures, which
shall be in agreement with ISO/IEC 13818-1: 2007.
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Table B.2 — Section syntax for transport of metadata structures

Syntax NO. of bits Value
Metadata section() {
table_id 8 0x06
section_syntax_indicator 1 1
private_indicator 1 1
random_access_indicator 1 1
decoder_config_flag 1 0
metadata_section_length 12 integer
metadata_service_id 8 Integer to be
standardized
reserved 8
section_fragment_indication 2 according to
Table B.3
version_number 5 integer
current_next_indicator 1 1
section_number 8 integer
last_section_number 8 integer
structureld 8 integer
For (i=1; i< N; i++) {
serialized_metadata_structure_byte 8
}
CRC_32 32

Table B.3 — Section fragment indication

Value Description

11 A single metadata section carrying a complete metadata structure.

10 The first metadata section from a series of metadata sections with data from one
metadata structure.

01 The last metadata section from a series of metadata sections with data from one
metadata structure.

00 A metadata section from a series of metadata sections with data from one metadata
structure, but neither the first nor the last one.

As previously, in the same elementary stream that carries the XML specification (the NCL
Document file or other XML Document file used in NCL editing commands), an event-map
file should be transmitted in order to map the name “nclEditingCommand” to the eventld of
the event descriptor, which shall carry an NCL editing command, as described in Section 4.
The privateDataPayload of the event descriptor shall carry a set of {uri, id} reference pairs.
The uri parameters are always “null”. In the case of addDocument and addNode

44




commands, the id parameter of the first pair shall identify the elementary stream
(“component_tag”) of type= “0x16” and the metadata structure (“structureld”) that carries
the absolute path of the NCL document or the NCL node specification (the path in the data
server). If other metadata structures are used to relate files present in the NCL document or
the NCL node specification, in order to complete the addDocument or addNode command
with media content, other {uri, id} pairs shall be present in the command. In this case, the
uri parameter shall also be “null” and the corresponding id parameter in the pair shall refer
to the component_tag and the corresponding metadata structureld.

Taking back the example of Figure B.1, the new scenario would be very similar. Only
minor changes must be made such that the event descriptor refers to the elementary stream
and its section that carries the metadata structure (“component tag= “0x08” and
structureld= “0x0B”), and that the metadata structure also refers to the elementary stream
where the document’s file will be transported. Figure B.2 illustrates the new situation.

Local File System

Metadata Structure
C:\nclRepository

<metadata name="weatherConditions” size= “110kb">

weather
# weatherConditions.ncl <baseData uri=file://c:/nclRepository/weather/
images <pushedRoot component_tag="0x09" structureld="0x0A"
w2 brazilianMap.png uri="weatherConditions.ncl size="10kb"/>

<pushedData component_tag="0x09" structureld="0x09"

, uri="../images/brazilianMap.png” size="100kb"/>
Event Descriptor
</baseData>

descriptorTag =0
descriptorLenght= descriptorLen () </metadata>
eventld= 3
Reserved
eventNPT =0 Event-Map File
privateDatal enght=datalLen()
commandTag= 0x05 eventld =3
Sequence number=0
finalFlag= 1 eventNameLength = Ox0C
privateDataPayload= “someBase”, eventName = nclEditingCommand

“null”, “0x08, 0x0B”
FCS = checksum()

Figure B.2 — Example of an NCL document transmission using MPEG-2 Metadata Section
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