ISSN 0103-9741

Monografias em Ciéncia da Computacao
n° 15/06

Nested Context Model 3.0
Part 6 — NCL (Nested Context Language) Main Profile

Luiz Fernando Gomes Soares
Rogério Ferreira Rodrigues
Romualdo Monteiro de Resende Costa

Departamento de Informatica

PONTIFICIA UNIVERSIDADE CATOLICA DO RIO DE JANEIRO
RUA MARQUES DE SAO VICENTE, 225 - CEP 22451-900
RIO DE JANEIRO - BRASIL



Monografias em Ciéncia da Computa¢éo, No. 15/06 ISSN: 0103-9741
Editor: Prof. Carlos José Pereira de Lucena Maio/2006

Nested Context Model 3.0

Part 6 — NCL (Nested Context Language) Main Profile

Luiz Fernando Gomes Soares
Rogério Ferreira Rodrigues
Romulado Monteiro de Resende Costa

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

I fgs@nf.puc-rio.br, rogerio@el em dia. puc-rio.br, ronmual do@el em di a. puc-rio. br

Abstract. This technical report describes the basic elements and attributes of
the Nested Context Language (NCL) Main Profile version 2.3. NCL is an XML
language based on the NCM (Nested Context Model) conceptual model for
hypermedia document specification.

Resumo: Este relatdrio técnico descreve os elementos e atributos basicos do
Perfil Principal da Linguagem NCL (Nested Context Language), em sua
versdo 2.3. NCL é uma linguagem XML baseada no modelo conceitual NCM
(Nested Context Model), concebido para especificacdo de documentos
hipermidia.
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Abstract. This technical report describes the basic elements and attributes of
the Nested Context Language (NCL) Main Profile, version 2.3. NCL is an
XML-based language based on the NCM (Nested Context Model) conceptual
model for hypermedia document specification.

1. Introduction

This report describes the entities of the NCL (Nested Context Language) Main Profile
version 2.3. NCL is an XML language for authoring hypermedia documents, including
non-linear TV programs, based on NCM (Nested Context Model) [SOR005]. The first
version of NCL [Anto00, AMRSO00] was specified through an XML DTD - Document
Type Definition [ XML98].

The second version of NCL, named NCL 2.0, was specified using XML Schema
[SCHEOQ1], which defines a richer language for specifying document types.

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. Each
profile can group a subset of NCL modules, allowing the creation of languages
according to user needs. Moreover, NCL modules can be combined with other language
modules, allowing the incorporation of NCL features into those languages and vice-
versa.

Besides the modular structure, NCL 2.0 introduced new facilities to its previous
version 1.0, among others:

» definition of hypermedia connectors and connector bases;

» use of hypermedia connectors for link authoring;

 reuse of links in different documents;

» definition of ports and maps for composite nodes, satisfying the document
compositional 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 descriptor switch 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.

This new version of NCL, called NCL 2.3, introduces two new modules for
supporting base and entity reuse, and refines the definition of some elements in order to
support the new features.

As aforementioned, NCM is the model underlying NCL. However, in its present
version 2.3, NCL does not reflect all NCM 3.0 facilities yet. In order to understand NCL
facilities, 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, NCM was divided in several parts:

e Part 1: 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.

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 Nested Context Language composes Parts 5 and 6 of the collection:

o Part 5: NCL (Nested Context Language) Full Profile — concerned with the
definition of an XML-based language for authoring and exchanging of NCM
based documents.

o Part 6: NCL (Nested Context Language) Main Profile — concerned with the
definition of an XML-based language for authoring and exchanging NCM-based
documents. It comes from the Full Profile without the modules for template use
and definition; for composite-connector specification; and for metainformation
characterization.

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

! It is also possible to have NCM implementations that ignore some of the basic entities, but this is not so
relevant as to deserve a minimum-core definition.



This technical report is organized as follows. Section 2 presents an overview of
NCL 2.3 modules that compose the NCL Main Profile, and after that it introduces their
XML Schemas. Section3 discusses some NCL 2.3 language profiles. The NCL 2.3
Main Profile is presented in Section 4 through its XML Schema. Section 5 gives an
example of authoring a NCL document, presenting some of the main NCL elements and
their attributes. Section 6 describes, in details, the XConnector Profile, introducing its
XML Schemas. Section 7 presents the final remarks.



2. The NCL 2.3 Modularization

NCL 2.3 is partitioned into twelve functional areas, which are partitioned again into
modules.

NCL 2.3 functional areas and their corresponding modules are the following:

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. AttributeAnchor Module
d. SwitchInterface Module

5. Presentation Specification
a. Descriptor Module
b. DescriptorBind Module

6. Linking
a. Linking Module

7. Connectors
a. XConnector Module
b. CompositeConnector Module

8. Presentation Control
a. TestRule Module
b. ContentControl Module
c. DescriptorControl Module

9. Timing
a. Timing Module

10.  CompositeNode Templates
a. XTemplate Module
b. XTemplateUse Module

11. Reuse
a. Import Module
b. ReuseEntity Module

12.Metainformation
a. Metainformation Module (identical to SMIL 2.0 Metainformation Module)
2.1. Overview of NCL 2.3 Functional Areas

This section briefly describes the main definitions made by each NCL 2.3 functional
area, including CompositeNode Templates and Metainformation functionalities, as well
as the compositeConnector module, although they are not present in the NCL 2.3 Main



Profile. The complete definition of NCL 2.3 modules, using XML Schemas, is
presented in Section 2.2, with the exception of the modules for template use and
definition; for composite-connector specification; and for metainformation
characterization.. Sections 4 and 6 present the XML Schemas for the NCL 2.3 Main
Profile and XConnector Profile, respectively. Any ambiguity found in this text may be
clarified by consulting the XML Schemas.

2.1.1. 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
and the body, following the terminology adopted by other W3C standards. The body
element of an NCL document may be treated as a context node, as defined in Section
2.1.3 and 2.1.11, containing other NCM nodes and/or links.

2.1.2. Layout Functionality

The Layout functionality has a single module, named Layout, which specifies elements
and attributes that define how objects will be presented inside regions of output devices.
Indeed, this module defines initial values for homonym attributes defined in media and
context elements, discussed in Section 2.1.3.

In short, a regionBase element, which should be declared in the NCL document
head, defines a set of region elements, which may contain another set of nested region
elements, and so on, recursively.

The interpretation of the region-nesting meaning should be done by the element
in charge of the document presentation orchestration (from now on called formatter).
Just as an example, the first nesting level could be interpreted as defining a device
where the presentation would take place; the second nesting levels as windows (or
channels) of the parent device; and the other levels as regions inside these windows (or
channels).

Regions can define the following attributes: id, title, left, right, top, bottom,
height, width, background, zIndex, decorated, movable, and resizable. All those
attributes have the usual meaning.

When the user specifies top, bottom and height information for the same region,
spatial inconsistencies may occur. In this case, top and height values should have
precedence over bottom information. Analogously, when the user specifies inconsistent
values for left, right and width region attributes, the left and width values should 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 must be assumed as “0”.

2.1.3. 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 [RFC2396] of the object content, and
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type, which defines the object type (animation, audio, image, text, textstream, video,
settings, time, NCLua, NCLet, etc.?). The type attribute is optional 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 file extension pointed by the src attribute to
make the player choice.

The Context module 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.

Media and context nodes have other embedded attributes. Examples of these
attributes can be found among those that define the object placement during a
presentation and its presentation duration: top, left, bottom, right, width, height,
explicitDur, etc. Whenever not specified in the media or context element specification,
these attributes assume as their initial values those defined in homonym attributes of
their node-associated descriptor and region, as discussed in 2.1.2 and 2.1.5.

2.1.4. Interfaces Functionality

The Interfaces functionality allows the definition of node (media object or composite
node) interfaces that will be used for link creation. This functionality is partitioned into
four modules:

1. MediaContentAnchor, which allows media object content anchor (or area) definition;

2. CompositeNodelnterface, which allows composite node content anchor
(compositeNodeArea) and port definitions;

3. AttributeAnchor, which allows the definition of node attributes or node attribute
groups 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 and XHTML. 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 initial position in the
text, respectively. Besides, the area element can also define a content anchor based on
the number of audio samples or video frames, through attributes first and last, which
should indicate the initial and final sample/frame. Moreover, the area element can also
define a content anchor based on an anchorLabel, which specifies a string that should
be used by the media player to identify a content region.

The CompositeNodelnterface module defines an element named
compositeNodeArea, which can be used for creating composite node content anchors.
The compositeNodeArea element has areaComponent child elements, each one
specifying a component node id. Besides the compositeNodeArea element, the
CompositeNodelnterface module also defines the port element, which specifies a

2 It is the formatter implementation that defines the types supported. Thus, the formatter specification
should be consulted before a document authoring.
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composite node port with its respective mapping (interface attribute) to an interface of
one of its components (specified by the component attribute). When a language profile
uses the CompositeNodelnterface module, it should include the Context module and/or
the ContentControl module to comprise the definition of context or switch nodes, and
should declare compositeNodeArea and port elements as children of the context or
switch elements.

In NCM every node must 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. Every time an NCL component is referenced without specifying one of
its anchors, the whole content anchor is assumed.

The AttributeAnchor module defines an element named attribute, which can be
used for defining a node attribute or a group of node attributes as one of its interfaces
(anchors)®. The attribute element has an attribute called name, which indicates the
attribute, or attribute group, name. When a language profile uses the AttributeAnchor
module, it should include the Media or ContextNode modules to comprise the definition
of nodes, and should declare attribute elements as children of media or composite
objects.

As aforementioned, a context, switch, and media nodes may have several
embedded attributes (like top, left, bottom, right, width, height, explicitDur, etc.).
However, when any of these attributes is used in a relationship it must be explicitly
declared as an attribute (interface) element. Moreover, a group of node attributes can
also be explicitly declared as an attribute (interface) element. NCL version 2.3 does not
allow the definition of attribute groups, yet. However, the following groups must 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 an attribute group it must only test the
process consistency at its end.

The SwitchlInterface module allows the creation of switch element interfaces,
which will 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 [SoR005]). This
module introduces the switchPort element, which contains a set of mapping elements. A
mapping element defines a path from the switchPort to an interface (interface attribute)
of one of the switch components (specified by its component attribute). When a
language profile uses this module, it should declare switchPort elements as children of
switch elements, defined by the ContentControl module, which will be described in
Section 2.1.8.

It is important to mention that every element representing an object interface
(area, compositeNodeArea, port, attribute, and switchPort) must have an identifier (id
attribute).

2.1.5. Presentation Specification Functionality

The Presentation Specification functionality is partitioned in two modules, one named
Descriptor and another named DescriptorBind. The purpose of these modules is to

* It is possible to have NCL document players (formatters) that define some of the nodes attributes as
node interfaces, implicitly. However, in general, it is a good practice to explicitly define the interfaces.
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specify temporal and spatial information needed to present each document component.
This information is modeled by descriptor objects, according to NCM.

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 should be done in the document head, inside the descriptorBase
element, which specifies the set of descriptors of a document.

A descriptor element has temporal attributes explicitDur, freeze, and
costFunction defined by the Timing module (see Section 2.1.9); an attribute named
player, 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 2.1.2).

Descriptor elements may have descriptorParam child elements, which are used
to parameterize the player specified by the parent descriptor element. These parameters
can, for example, redefine some attribute values defined by the region attributes. They
can also define new atributes such as 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;
controlVisible, used for enabling control buttons and a time progress bar when needed;
style, which refers to a style sheet [CSS98] with information for text presentation, for
example; and also specific attributes for audio objects, such as soundLevel,
balancelLevel, trebleLevel and bassLevel. Besides, descriptorParam child elements can
determine if a new player must be instantiated or if a player already instantiated must be
used (reusePlayer), and specify what will happen to the player instance at the end of the
presentation (playerLife).

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. In the case of NCL 2.3 Main Profile, following
NCM, the descriptor attribute is associated with any media or context node, through
media and context elements, through link endpoint (bind element) or through parent
composite node (descriptorBind element).

The DescriptorBind module defines descriptorBind elements, which associate a
node contained in a composition, identified by the component attribute, with a
descriptor element, identified by the descriptor attribute. Any composite node object
may contain descriptorBind 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 2.1.8.

It is also worth to mention that this current version of NCL does not allow
specifying event descriptions with the same granularity as defined by NCM. In this
current NCL version every event description associated with an anchor should be
derived by the formatter from the descriptor attributes.

2.1.6. Linking Functionality

The Linking functionality defines the Linking module, responsible for defining links
using connectors. A link element has an id attribute and an xconnector attribute, which
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refers to a hypermedia connector URI. The reference would have the format:
alias#tconnector _id, or documentURI_value#connector _id, for connectors defined in an
external document (as discussed in Section 2.1.11); or simply #connector_id, for
connectors defined in the document itself. The link element also contains child elements
called binds, which allow to associate nodes with connector roles. In order to make this
association, a bind element has three 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, and the third attribute is called interface”, used for making
reference to the node interface. If the connector element defines parameters (as
discussed in Section 2.1.7), the bind and link elements should define parameter values,
through child elements called bindParam and linkParam, respectively, with name and
value attributes following definition of parameter types done by the connector.

When a language profile uses the Linking module, it should include the
XConnector module for the definition of connectors.

2.1.7. Connectors Functionality

This functionality is partitioned into two modules, one called XConnector and another
called CompositeConnector.

The XConnector module allows the definition of hypermedia connectors
(causalConnector and constraintConnector elements) and connectorBase elements.
Although XConnector was incorporated as a module of the NCL 2.3 language, it is
totally independent from other modules of NCL and can be used together with other
languages: [Much03] proposes an extension to the XLink language [XLINO1], [Silv05]
an extension to the SMIL 2.0 language [SMILO01], and [Cost05] an extension to XMT-O
language [ISO04], all these extensions incorporating XConnector facilities. Thus,
XConnector is the core by itself of an XML-based language (another NCL 2.3 profile,
as discussed in Section 3) for the definition of connectors, which can be used to specify
reference and spatio-temporal hypermedia synchronization relations, treating reference
relations as a particular case of synchronization relations. The complete XML Schema
definition of XConnector module and profile is presented in Section 6. Any ambiguity
found in this text may be clarified by consulting the XML Schema.

The causalConnector and constraintConnector elements represent relations that
can be used for creating links. A hypermedia connector specifies a set of interface
points, called roles, and another child element called glue, which describe how roles
interact.

Some attribute values of connector roles and glue can be parameterized. The
definition of connector parameters can be done declaring connectorParam child
elements. In order to specify which attributes receive parameter values defined by the
connector, we should specify their values as the parameter name preceded by the $
symbol. For instance, in order to parameterize the delay attribute to be waited before
executing a link action, we define a parameter called actionDelay (<connectorParam
name="‘actionDelay”” type=*‘unsignedLong’/>) and use the value “$actionDelay” in
the corresponding action-expression attribute (delay="‘$actionDelay”).

* Note that the interface attribute can refer to any node interface, that is, an anchor, an attribute or
a port, if it is a composite node.
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Besides the causalConnector and constraintConnector elements, the
XConnector module defines another element named connectorBase, which allows the
definition of xconnector bases. As an example, Appendix A shows a connector base for
Allen’s relations. Other XConnector elements are discussed in Section 6.

The CompositeConnector module allows the definition of composite connectors.
A composite connector is defined by the compositeConnector element, which contains
role elements and a glue element, such as a simple connector. Each role element
represents an interface point of the composite connector, which is mapped to an
interface point of an occurrence of an internal connector (called partially-defined link).
Thus, each role element has an id attribute, a partialLink attribute and a role attribute.
The partialLink attribute refers to a partially-defined link and the role attribute refers to
one of the roles of the connector used by this partial link. Besides the set of role
elements, a composite connector defines a glue element. The glue of a composite
connector is defined with the same content as a composite node, added with a set of
partially-defined links, called partialLinks.

2.1.8. Presentation Control Functionality

The Presentation Control functionality purpose is to specify content alternatives, and
also presentation alternatives for a document. This functional area is partitioned in three
modules, named TestRule, 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 2.3 was done
in a separate module, because they will be useful for defining either alternative
components or alternative descriptors.

The ruleBase element specifies a set of rules, and should be defined as a child
element of the head element. These rules can 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 an operator (op
attribute) relating the variable to the value. Composite rules have an identifier (id
attribute) and a Boolean operator (“and” or “or”) relating their child rules.

Finally, the bindRule element is used to associate rules to components of a
switch or descriptorSwitch element, through its rule and component attributes,
respectively.

The ContentControl module specifies the switch element, allowing the definition
of alternative document nodes to be chosen during presentation time. It should be noted
that NCL switch element has not the same content as the other language homonyms (as
for example the switch element defined by SMIL 2.0 BasicContentControl module),
because it can contain, besides media objects, context elements defined by the Context
module of NCL 2.3. Test rules used to choose the switch component to be presented are
defined by the TestRules module, as previously mentioned. For this reason, when a
language profile uses the ContentControl module, it should include the TestRules
module.

In order to allow link anchorings 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. Moreover, in order
to allow the definition of presentation alternatives for components of a switch node, a
language profile should also include the DescriptorBind module, which introduces the

15



descriptorBind element, allowing its inclusion in a switch element, analogous to what is
done in context elements (see Section 2.1.5).

The DescriptorControl module specifies the descriptorSwitch element, which
contains a set of alternative descriptors to be associated with an object. Analogous to the
switch element, the descriptorSwitch choice is done during presentation time, using test
rules defined by the TestRule module. For this reason, when a language profile uses the
DescriptorControl module, it should include the TestRule module, besides the
Descriptor module, to comprise the definition of descriptor elements.

2.1.9. Timing Functionality

The Timing functionality defines a single module called Timing, which allows the
definition of temporal properties for document components. Basically, this module
defines attributes for specifying what will happen with an object at the end of its
presentation (freeze), the ideal duration of an object (explicitDur), and the allowed
duration variation with its associated cost (costFunction). This last attribute must refer
to a costFunction element, defined in the next paragraph. The three attributes will be
used by descriptor elements, which group all component presentation specifications, as
defined in Section 2.1.5.

In order to define cost functions associated with object durations, the Timing
module defines the costFunction element. The definition of costFunction elements
should be done in the document head, inside the costFunctionBase element, which
specifies the set of cost functions of a document.

The costFunction element has an identifier (id attribute), a type (type attribute)
and a reference to a mathML file [W3CO03] (mathMLRef attribute).

Cost function parameters can be defined for a costFunction element, through its
child costFunctionParam element. Parameters are specified through a name attribute
and a value attribute.

2.1.10. Composite-Node Templates Functionality

The Composite-Node Templates functionality is partitioned into two modules, called
XTemplate and XTemplateUse.

The XTemplate module allows the definition of hypermedia composite-node
templates (xtemplate elements) and templateBase elements. A composite-node template
specifies types of components, types of relations, components and relationships that a
composition has or may have, without identifying the instances of the components and
relationships. This task must be carried out by specific hypermedia compositions that
use the template. A templateBase groups xtemplate elements.

XTemplate is the core by itself of another XML-based language (another NCL
2.3 profile, as discussed in Section 3) in charge of providing the definition of
hypermedia composite-node templates. The complete definition of XTemplate module
and profile using XML Schema, as well as the specification of the NCL 2.3 Full Profile,
are presented in [SORCO5]. Any ambiguity found in this text may be clarified by
consulting the XML Schema that describes the NCL 2.3 Full Profile.

An xtemplate element has a vocabulary that defines types of components, types
of connectors and types of interfaces. It may also define constraints on the vocabulary
elements and on the inclusion of instances of components and connectors, representing
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relationships among components in the composite node. The defined structure is
inherited by a composite node that refers to the template.

The XTemplateUse module allows NCL composite nodes to use templates. This
module defines the xtemplate attribute, which refers to a template URI, and the type
attribute, which specifies a type defined by the template. The reference would have the
format: alias#template_id, or documentURI_value#template_id, for templates defined in
an external document (as discussed in Section 2.1.11); or simply #templateid, for
templates defined in the document itself. When a language profile uses this module, it
should add xtemplate attribute to context and switch elements and type attribute to
context, switch and Interfaces functionality elements. It should be remarked that the
type attribute of media objects must also be able to reference one of the types defined
by the template, when templates are used. As aforementioned, the media type should be
used to guide the player (presentation tool) choice by the formatter, however, when a
media content type is defined by a template, the corresponding ctype attribute in the
template component type definition should be used instead.

2.1.11. Reuse Functionality

Following NCM principles, NCL allows intensive reuse of its elements. The NCL
Reuse functionality is partitioned into two modules: Import and ReuseEntity.

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 an element of this imported base. The name must 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, or
documentURI_value#element_id. The import operation has the transitive property, that
is, if baseA imports baseB that imports baseC, then baseA imports baseC. However, the
alias defined for baseC inside baseB must be desconsidered 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, the rule base and the cost function base, when present in the imported document,
are also automatically imported to the corresponding region, rule and cost function
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.

e 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 costFunctionBase element may have a child importBase element referring to a
URI corresponding to another NCL document containing the cost function base (in fact
its child elements) to be imported and nested.
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» The templateBase element may have a child importBase element referring to a URI
corresponding to another NCL document containing the template 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 can be presented, as for example SMIL 2.0 layout models.

The importedDocumentBase element specifies a set of imported NCL
documents, and should be defined as a child element of the head element. An NCL
document can 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 node. The
imported body as well as any of its contained nodes or links can be reused inside the
body element of the importing NCL document. It must be remarked that the imported
elements (the body and its nested child elements) can only be reused: new relationships
can be defined among new nodes created by reuse (see next paragraph), but no new
relationships can be defined inside imported context nodes”.

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 must be unique (type=ID) and its
scope is contrained to the document that has defined the alias attribute. The reference
would have the format: alias#element id, or documentURI value#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 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 must be desconsidered by documentA.

The ReuseEntity module allows an NCL element to be reused. This module
defines the refer attribute, which refers to an element URI that will be reused. That is,
the referred element and the element that refers to it must be considered the same®.
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 must 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 must
directly contain the definition of all its attributes.

» A context element. In this case, the referred element must 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 must
directly contain the definition of all its attributes.

® In other words, when reused, a node cannot have its content modified, but can be related to other nodes.

® Note that, although the language still uses the id attribute as type=ID, the formatter must consider the
reffered and the referring elements as if they had the same id, without any conflict problem, as guaranteed
by NCM.
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* A link element. In this case, the referred element must be a link element that will
represent the same link, which is previously defined in the document body itself or in an
external imported body. This referred element must directly contain the definition of all
its attributes.

» A descriptor or descriptorSwitch element. In this case, the referred element must be,
respectively, a descriptor or a descriptorSwitch, which is previously defined in the
document descriptorBase or in an external descriptorBase imported by the document,
including those inherited from external NCL document imports. This referred element
must directly contain the definition of all its attributes.

* A rule or compositeRule element. In this case, the referred element must be,
respectively, a rule or a compositeRule, which is previously defined in the document
ruleBase or in an external ruleBase imported by the document, including those inherited
from external NCL document imports or descriptor base imports. This referred element
must directly contain the definition of all its attributes.

* A region element. In this case, the referred element must be a region, which is
previously defined in the document regionBase or in an external regionBase imported
by the document, including those inherited from external NCL document imports or
descriptor base imports. This referred element must directly contain the definition of all
its attributes.

» A costFunction element. In this case, the referred element must be a costFunction,
which is previously defined in the document costFunctionBase or in an external
costFunctionBase imported by the document, including those inherited from external
NCL document imports or descriptor base imports. This referred element must directly
contain the definition of all its attributes.

When an element declares a refer attribute, all of its other attributes and child
elements must be ignored by the formatter.

2.1.12. Metainformation Functionality

The Metainformation functionality is identical to the SMIL 2.0 homonym functionality.
It defines a single module named Metainformation, which allows the definition of
metadata about a document and about its elements, following the RDF — Resource
Description Framework recommendation [RDF99]. All metadata information should be
included in the document head.

2.2. NCL 2.3 Modules
2.2.1. Module Elements

The following tables indicate elements of each NCL 2.3 module (the Metainformation
and the Composite-Node Templates functionalities, as well as the CompositeConnector
module, are not detailed in this series of tables). As attributes and contents of elements
can be defined in the module itself or in the language profile that groups the modules,
the tables show the attributes and contents come also from the NCL Main Profile, as
discussed in Section 4, besides those defined in the modules. In the content
specification, the following symbols were used: (?) optional (zero or one occurrence), (|)
or, (*) zero or more occurrences, (+) one or more occurrences.
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Table 1 — Extended Structure Module

Elements Attributes Content

ncl id (head?, body?)

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

body id (compositeNodeArea| port| attribute|
descriptorBind|(media|context|switch|link)*

Table 2 - Extended Layout Module

Elements Attributes Content
regionBase id, type (importBase| region)*
region id, title, left, right, top, bottom, height, (region)*
width, background, zIndex, decorated,
movable, resizable, refer
Table 3 — Extended Media Module
Elements Attributes Content
media id, src, refer, type, | (arealattribute)*
descriptor
Table 4 — Extended Context Module
Elements | Attributes Content
context id, refer, (compositeNodeArea| port|
descriptor attribute|descriptorBind|media|context|link|switch)*
Table 5 Extended MediaContentAnchor Module
Elements Attributes Content
area id, coords, begin, end, dur, text, position, empty
first, last, anchorLabel
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Table 6 — Extended CompositeNodelnterface Module

Elements Attributes Content
compositeNodeArea | id areaComponent+
areaComponent componentld empty
port id, component, interface empty
Table 7 — Extended AttributeAnchor Module
Elements Attributes Content
attribute id, name empty
Table 8 — Extended SwitchInterface Module
Elements Attributes Content
switchPort id mapping+
mapping component, interface empty

Table 9 — Extended Descriptor Module

Elements

Attributes

Content

descriptor

id, player,
explicitDur, freeze,
costFunction, refer,

(descriptorParam)*

region
descriptorParam name, value
descriptorBase id (importBase|

(descriptor|descriptorSwitch)*

Table 10 — Extended DescriptorBind Module

Elements Attributes Content
descriptorBind component, empty
descriptor
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Table 11 - Extended Linking Module

Elements Attributes Content

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

bindParam name, value empty

linkParam name, value empty

link id, xconnector, refer (linkParam*, bind+)

Table 12 — Extended XConnector Module

Elements

Attributes

Content

causalConnector

id, name, description

(connectorParam¥,
conditionRole+,
assessmentRole*, actionRole+,
causalGlue)

constraintConnector

id, name, description

(connectorParam¥,
assessmentRole+,
constraintGlue)

actionRole

id, eventType, min, max

(presentationAction |
assignmentAction)

presentationAction

actionType

empty

assignmentAction

value

empty

conditionRole

id, eventType, min, max,
key

(eventStateTransitionCondition |
attributeCondition |
compoundCondition)

compoundCondition

isNegated, operator

(eventStateTransitionCondition*
| attributeCondition™ |
compoundCondition*)+

eventStateTransitionCondition

transition

empty

attributeCondition

comparator,
attributeType, value

empty

assessmentRole

id, eventType, min, max,
key

(eventStateTransitionAssessment
| attributeAssessment)

eventStateTransitionAssessment

transitionName

empty

attributeAssessment

attributeType

empty

causalGlue

((simpleTriggerExpression
|compoundTriggerExpression),
(simpleActionExpresssion |
compoundActionExpresssion))
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constraintGlue

(assessmentStatement |
assessmentValueStatement |
assessmentEventStatement |
compoundStatement)

simpleTriggerExpression

minDelay, maxDelay,
coditionRole, qualifier

compoundTriggerExpression

isNegated, minDelay,
maxDelay,
logicalOperatorType

((simpleTriggerExpression |
compoundTriggerExpression)+ ,
(assessmentStatement |
assessmentValueStatement |
assessmentEventStatement |
compoundStatement)*)

assessmentStatement

comparator,
firstAssessmentRole,
firstAssessmentOffset
firstRoleQualifier,
secondAssessmentRole
secondAssessmentOffset,
secondRoleQualifier,

assessmentValueStatement

comparator,
assessmentRole,
assesmentOffset,
roleQualifier, value

compoundStatement

operator, isNegated

(assessmentStatement |
assessmentValueStatement |
assessmentEventStatement |
compoundStatement)+

simpleActionExpresssion

delay,actionRole,
qualifier, repeat,
repeatDelay

compoundActionExpresssion

delay,operator

(simpleActionExpresssion |
compoundActionExpresssion)+

connectorParam

name, type

Empty

connectorBase

id, name, description

(causalConnector*,
constraintConnector*)

Table 13 — Extended TestRule Module

Elements Attributes Content
ruleBase id (importBase|rule|compositeRule)*
rule id, var, op, empty
value, refer
compositeRule id, op, refer (rule | compositeRule)+
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Table 14 — Extended ContentControl Module

Elements Attributes Content
switch id, refer (switchPort| port|
descriptorBind|bindRule|media|context|switch)*
bindRule component, empty
rule

Table 15 — Extended DescriptorControl Module

Elements Attributes Content
descriptorSwitch id, refer (descriptor, bindRule)*
bindRule component, empty

rule

Table 16 —Timing Module

Elements Attributes Content

costFunctionBase id (importBase| costFunction)*

costFunction id, type, refer, (costFunctionParam)*
mathMLRef

costFunctionParam name, value empty

Table 17 — Import Module

Elements Attributes Content
importBase alias, documentUri empty
importedDocumentBase | id (importNCL)+
importNCL alias, documentUri empty

Table 18 — ReuseEntity Module

Elements Attributes Content

empty

24




2.2.2. NCL 2.3 Modules in XML Schema

This section presents all NCL 2.3 module schemas, with the exception of
Metainformation module; the XConnector module, which is presented in Section 6; and
the CompositeConnector module and XTemplate functionalities, which are presented in
[SoRCO5].

Structure Module: NCL23Structure.xsd

<l--
XML Schema for the NCL nodul es

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

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ modul es/ NCL23St r uct ur e. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the Structure nodul e namespace

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:structure="http://ww.tel em dia.puc-rio.br/specs/xm/NCL23/ Structure"
tar get Nanespace="http://ww. t el em di a. puc-rio. br/specs/xm / NCL23/ St ruct ure"
el ement For nDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" >

<I-- -->

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

<l-- -->

<conpl exType name="ncl Prot ot ype">
<sequence>
<el ement ref="structure: head" m nCccurs="0" maxCccurs="1"/>
<el ement ref="structure: body" m nCccurs="0" nmaxCccurs="1"/>
</ sequence>
<attribute nane="id" type="ID"' />
</ conpl exType>

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

<conpl exType nane="bodyPr ot ot ype" >
<attribute nanme="id" type="1D"'" use="optional"/>
</ conpl exType>

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

<el ement nanme="ncl" type="structure: ncl Prototype"/>

<el ement name="head" type="structure: headPrototype"/>

<el ement nanme="body" type="structure: bodyPrototype"/>
</ schema>
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Layout Module: NCL23Layout.xsd

<l--
XML Schema for the NCL nodul es

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

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm/ncl/nodul es/ NCL23Layout . xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Layout nodul e nanespace

-

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: layout="http://ww. tel em di a. puc-rio. br/specs/xm / NCL23/ Layout "
tar get Nanespace="http://ww. tel em di a. puc-rio. br/specs/xm / NCL23/ Layout "
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<l-- define the | ayout el enent prototype -->
<conpl exType nane="r egi onBasePr ot ot ype" >

<choi ce m nCccurs="0" maxCccur s="unbounded" >

<el ement ref="layout:region" />

</ choi ce>

<attribute name="id" type="1D" use="optional" />

<attribute name="type" type="string" use="optional" />
</ compl exType>

<I-- define the device Conponent elenment type -->
<conpl exType nanme="r egi onPr ot ot ype" >
<sequence m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="layout:region" />
</ sequence>
<attribute name="id" type="I1D" use="optional" />
<attribute name="title" type="string" use="optional" />
<attribute name="background" type="string" use="optional" />
<attribute nanme="hei ght" type="string" use="optional" />

<attribute name="left" type="string" use="optional" />
<attribute name="right" type="string" use="optional" />
<attribute name="top" type="string" use="optional" />
<attribute nanme="bottom' type="string" use="optional" [>
<attribute nanme="wi dth" type="string" use="optional" />
<attribute nanme="zl ndex" type="integer" use="optional" />
<attribute nanme="decorated" type="bool ean" use="optional" />

<attribute name="novabl e" type="bool ean" use="optional" />
<attribute name="resi zabl e" type="bool ean" use="optional" />
</ compl exType>

<l-- define the global region attribute -->

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

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

<l-- define the global layout elenents -->
<el ement nanme="regi onBase" type="|ayout:regi onBasePrototype"/>
<el ement name="regi on" type="|ayout:regi onPrototype"/>

</ schenma>
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Media Module: NCL23Media.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23Medi a. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Medi a nodul e nanespace.

--2>

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: medi a="http://ww. tel em di a. puc-rio. br/specs/xm /NCL23/ Medi a"
tar get Nanespace="http://ww. tel em di a. puc-rio. br/specs/ xm / NCL23/ Medi a"
el ement For mDef aul t =" qual i fi ed" attri but eFornmDef aul t ="unqualified" >

<l--
define the nedi a object el enent prototype
ani mation, audio, ing, text, textstream video
are all identical and use this prototype
-->
<conpl exType nanme="nedi aPr ot ot ype" >
<attribute name="id" type="I1D" use="optional" />
<attribute name="type" type="string" use="optional"/>
<attribute name="src" type="anyURI" use="optional"/>
</ compl exType>

<I-- define the global nedia elenments -->
<el ement nanme="nedi a" type="nedi a: nedi aPr ot ot ype"/ >
</ schema>

Context Module: NCL23Context.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemndia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23Cont ext . xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Context nodul e namespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: context="http://ww.tel em di a. puc-rio. br/specs/xm /NCL23/ Cont ext "

t ar get Nanespace="htt p: //ww. t el em di a. puc-ri o. br/specs/ xm / NCL23/ Cont ext "

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

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

<attribute nanme="id" type="1D"'" use="optional"/>
</ conpl exType>

<I-- declare global elenents in this nodule -->
<el ement name="context" type="context:contextPrototype"/>
</ schema>
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MediaContentAnchor Module: NCL23MediaContentAnchor.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-

rio.br/specs/xm /NCL23/ nmodul es/ NCL23Medi aCont ent Anchor . xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Medi a Content Anchor nodul e nanespace.

>

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

xm ns: medi aAnchor ="http://ww.t el eni di a. puc-

0. br/ specs/ xm / NCL23/ Medi aCont ent Anchor "

t ar get Nanespace="http://ww. t el eni di a. puc-

0. br/ specs/ xm / NCL23/ Medi aCont ent Anchor "

el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

r

r

<I-- define the tenporal AnchorAttrs attribute group -->
<attributeG oup name="tenporal AnchorAttrs">

<attribute nane="begin" type="string"/>

<attribute name="end" type="string"/>
</attributeG oup>

<l-- define the textAnchorAttrs attribute group -->
<attributeG oup name="t ext AnchorAttrs">

<attribute nanme="text" type="string"/>

<attribute name="position" type="unsi gnedLong"/>
</attributeG oup>

<l-- define the sanpl eAnchorAttrs attribute group -->
<attributeG oup name="sanpl eAnchorAttrs">
<attribute nanme="first" type="unsi gnedLong"/>
<attribute nanme="last" type="unsi gnedLong"/>
</attributeG oup>

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

<attribute name="coords" type="string"/>
</attributeG oup>

<l-- define the | abel AnchorAttrs attribute group -->
<attributeG oup nanme="| abel AnchorAttrs">

<attribute nane="anchorLabel " type="string"/>
</attributeG oup>

<conpl exType name="conponent Anchor Pr ot ot ype" >
<attribute nanme="id" type="I1D" use="required"/>
<attributeG oup ref="nmedi aAnchor: coordsAnchorAttrs" />
<attributeG oup ref="nedi aAnchor:tenporal Anchor Attrs" />
<attributeG oup ref="medi aAnchor:text AnchorAttrs" />
<attributeGoup ref="nedi aAnchor: sanpl eAnchor Attrs" />
<attributeG oup ref="medi aAnchor:| abel AnchorAttrs" />

</ conpl exType>

<l-- declare global elenents in this nodule -->
<el ement name="area" type="nedi aAnchor: conponent Anchor Prot ot ype"/ >
</ schema>




CompositeNodelnterface Module: NC23CompositeNodelnterface.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-

rio.br/specs/xm /NCL23/ nodul es/ NCL23Conposi t eNodel nterf ace. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Conposite Node Interface nodul e nanespace.
-
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: conpositelnterface="http://ww.tel em di a. puc-
rio.br/specs/xm /NCL23/ Conposi t eNodel nterface”
t ar get Nanespace="http://ww. t el eni di a. puc-
rio.br/specs/xm /NCL23/ Conposi t eNodel nterface"”
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<conpl exType nanme="conposi t eNodeAnchor Pr ot ot ype" >
<sequence>
<el ement nanme="ar eaConponent"” m nCOccurs="1" maxCccur s="unbounded" >
<conpl exType>
<attribute name="conponentld" type="string" use="required" />
</ compl exType>
</ el enent >
</ sequence>
<attribute name="id" type="I1D" use="required" />
</ compl exType>

<conpl exType nanme="conposi t eNodePort Pr ot ot ype" >
<attribute name="id" type="I1D" use="required" />
<attribute name="conponent" type="string" use="required"/>
<attribute name="interface" type="|DREF" use="optional" />
</ compl exType>

<I-- declare global elenents in this nodule -->
<el ement nanme="conposi t eNodeAr ea"
type="conpositelnterface: conposi t eNodeAnchor Pr ot ot ype" />

<el ement nanme="port" type="conpositelnterface: conpositeNodePort Prototype"

</ schenma>

/>

AttributeAnchor Module: NCL23AttributeAnchor.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel emdia.puc-

rio.br/specs/xm /NCL23/ modul es/ NCL23At tri but eAnchor . xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Attribute Anchor nopdul e nanmespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"

xm ns:attri buteAnchor="http://ww.tel en di a. puc-
rio.br/specs/xm /NCL23/ Attri buteAnchor™
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tar get Nanespace="http://ww. t el em di a. puc-
rio.br/specs/xm /NCL23/ Attri buteAnchor™
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<conpl exType name="attri but eAnchor Pr ot ot ype" >
<attribute name="id" type="I1D" use="required" />
<attribute name="nane" type="string" use="required" />
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el ement name="attribute" type="attributeAnchor:attributeAnchorPrototype"/>
</ schema>

SwitchiInterface Module: NCL23SwitchiInterface.xsd

<l--
XML Schena for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DIA, All Rights Reserved
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel emdia.puc-
rio.br/specs/xm /NCL23/ modul es/ NCL23Swi t chl nt erf ace. xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Switch Interface nodul e nanespace
>
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"

xm ns:switchlnterface="http://ww.tel enidia.puc-
rio.br/specs/xm /NCL23/ Swi t chl nterface"

t ar get Nanespace="http://ww. t el eni di a. puc-
rio.br/specs/xm /NCL23/ Swi t chl nterface"

el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

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

<conpl exType nane="sw t chPort Prot ot ype" >
<sequence>
<el ement ref="switchlnterface: mappi ng" m nCccurs="1"
maxCccur s="unbounded"/ >
</ sequence>
<attribute nanme="id" type="1D" use="required"/>
</ conpl exType>

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

<el ement nanme="nmappi ng" type="swi tchl nterface: mappi ngPr ot ot ype"/ >

<el ement name="swi tchPort" type="swi tchlnterface: swtchPortPrototype" />
</ schema>
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Descriptor Module: NCL23Descriptor.xsd

<l--
XML Schema for the NCL nodul es

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

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23Descri ptor. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Descriptor nodul e nanespace

>

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

xm ns: descriptor="http://ww.tel em di a. puc-

0. br/ specs/ xm / NCL23/ Descri ptor"

target Nanespace="http://ww. t el em di a. puc-rio. br/specs/ xm / NCL23/ Descri ptor"
el ement For nDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" >

r

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

<conpl exType nane="descri ptor Prot ot ype">
<sequence m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="descriptor:descriptorParant/>
</ sequence>
<attribute name="id" type="I1D" use="optional" />
<attribute name="pl ayer" type="string" use="optional"/>
</ conpl exType>

<l--

Formatters shoul d support the foll owi ng descri ptorParam namnes

* For audi o players: soundLevel; bal anceLevel; trebl eLevel; bassLevel

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

* For continuous nedia players: enabl eTi neBar, used for enabling a tine
progress bar;

* For visual nedia players: scroll, which allows the specification of how an
author would like to configure the scroll in a region; fit, indicating how an
object will be presented (hidden, fill, neet, neetBest, slice).

* For players in general: reusePlayer, which determines if a new player nust
be instatiated or if a player already instatiated nust be used; and

pl ayerLife, whic specifies what will happen to the player instance at the end
of the presentation

o>

<conpl exType nane="descri pt or BasePr ot ot ype" >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="descriptor:descriptor" />
</ choi ce>
<attribute name="id" type="I1D" use="optional" />
</ conpl exType>

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

<el ement nanme="descri pt or Param' type="descri ptor:descri ptorParanPrototype"/>
<el ement name="descriptor" type="descriptor:descriptorPrototype"/>

<el ement nanme="descri pt or Base" type="descri ptor:descri ptorBasePrototype"/>

<l-- define the descriptor global attribute -->
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<attributeG oup nane="descriptorAttrs">
<attribute nane="descriptor" type="string" use="optional"/>
</attributeG oup>

</ schenma>

DescriptorBind Module: NCL23DescriptorBind.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DIA, Al Rights Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-

rio.br/specs/xm /NCL23/ nodul es/ NCL23Descr i pt or Bi nd. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL DescriptorBi nd nodul e nanespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: descriptorBi nd="http://ww.tel em di a. puc-
rio.br/specs/xm /NCL23/ Descri pt or Bi nd"
tar get Nanespace="http://ww. t el em di a. puc-
rio.br/specs/xm /NCL23/ Descri pt or Bi nd"
el ement For nDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" >

<conpl exType nane="descri ptor Bi ndPr ot ot ype" >
<attribute name="conponent" type="string" use="required"/>
<attribute nanme="descriptor" type="string" use="required"/>
</ compl exType>

<I-- declare global elenents in this nodule -->
<el ement nanme="descri pt or Bi nd"
type="descri pt or Bi nd: descri pt or Bi ndPr ot ot ype"/ >

</ schenma>

Linking Module: NCL23Linking.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemndia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23Li nki ng. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Linki ng nodul e nanmespace.

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: linking="http://ww.tel em dia.puc-rio.br/specs/xm/NCL23/Li nki ng"
t ar get Nanespace="htt p: //ww t el em di a. puc-ri o. br/specs/ xm / NCL23/ Li nki ng"
el ement For nDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" >

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

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

<conpl exType nane="|i nkPr ot ot ype" >
<sequence>
<el ement ref="1inking:linkParanmt m nCccurs="0" maxCccurs="unbounded"/ >
<el ement ref="1inking:bind" m nCccurs="2" maxCccur s="unbounded"/ >

</ sequence>

<attribute nanme="id" type="1D"' use="optional"/>

<attribute nanme="xconnector" type="string" use="required"/>
</ compl exType>

<I-- declare global elenents in this nodule -->
<el ement nane="1li nkParant type="1inking: paranPrototype"/>
<el ement nane="bi ndParant type="1inki ng: paranPrototype"/>
<el ement name="bi nd" type="Ilinki ng: bi ndPrototype" />
<el ement name="link" type="Ilinking:linkPrototype" />

</ schema>

TestRule Module: NCL23TestRule.xsd

<l --
XML Schena for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DIA, All Rights Reserved
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel emdia.puc-
rio.br/specs/xm /NCL23/ modul es/ NCL23Test Rul es. xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL TestRul e nobdul e namespace.

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:testRul e="http://ww.tel enidia. puc-rio.br/specs/xm /NCL23/ Test Rul e"
t ar get Nanespace="htt p: //ww. t el em di a. puc-rio. br/specs/ xm / NCL23/ Test Rul e"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<conpl exType nane="rul ePr ot ot ype" >
<attribute name="id" type="I1D" use="optional" />
<attribute name="var" type="string" use="optional"/>
<attribute name="val ue" type="string" use="optional"/>
<attribute name="op" use="optional ">
<si npl eType>
<restriction base="string">

</
</ si
<lattr

<enuner ation
<enuner ati on
<enuner ation
<enuner ati on
<enuner ation
<enuner ati on
restriction>

mpl eType>
i but e>

</ conpl exType>

val ue="eq"/ >
val ue="ne"/ >
val ue="gt"/ >
val ue="ge"/ >
val ue="1t"/>
val ue="Ie"/ >
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<conpl exType nane="conposit eRul eProt ot ype">
<choi ce m nCccurs="2" nmaxCQccur s="unbounded" >
<el enment ref="testRule:rule"/>
<el emrent ref="testRul e: conpositeRule"/>
</ choi ce>
<attribute name="id" type="1D" use="optional" />
<attribute nane="op" use="optional ">
<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" >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el enent ref="testRule:rule"/>
<el emrent ref="testRul e: conpositeRule"/>
</ choi ce>
<attribute name="id" type="I1D" use="optional" />
</ compl exType>

<I-- declare global elenents in this nodule -->
<el ement name="rul e" type="testRul e:rul ePrototype"/>

<el ement name="conpositeRul e" type="testRul e: conposit eRul ePrototype"/>

<el ement nanme="rul eBase" type="testRul e: rul eBasePrototype"/>

</ schema>

ContentControl Module: NCL23ContentControl.xsd

<l --
XML Schena for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DIA, Al Ri ghts Reserved.
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel emdia.puc-

rio.br/specs/xm /NCL23/ modul es/ NCL23Cont ent Cont r ol . xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Content Control nodul e namespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: content Control ="http://ww. tel em di a. puc-
rio.br/specs/xm /NCL23/ Cont ent Control "
t ar get Nanespace="http://ww. t el eni di a. puc-
rio.br/specs/xm /NCL23/ Cont ent Control "
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified"

<I-- define the switch el enent prototype -->
<conpl exType name="swi t chPr ot ot ype" >

<attribute name="id" type="I1D" use="required" />
</ conpl exType>

<I-- declare global elenents in this nodule -->
<el ement nanme="swi tch" type="content Control:sw tchPrototype"/>

</ schema>
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DescriptorControl Module: NCL23DescriptorControl.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DIA, Al Rights Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-

rio.br/specs/xm /NCL23/ nodul es/ NCL23Descri pt or Control . xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL DescriptorControl nodul e nanespace.
-
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: descriptorControl ="http://ww.tel enidia.puc-
rio.br/specs/xm /NCL23/ Descri ptorControl"
t ar get Nanespace="http://ww. t el eni di a. puc-
rio.br/specs/xm /NCL23/ Descri ptorControl"
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<I-- define the descriptor switch el enent prototype -->

<conpl exType nanme="descri ptor Swi t chProt ot ype" >
<attribute nanme="id" type="I1D" use="optional"/>

</ compl exType>

<I-- declare global elenents in this nodule -->
<el ement nane="descri ptorSwitch"
type="descriptorControl:descriptorSwtchPrototype"/>

</ schenma>

Timing Module: NCL23Timing.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ modul es/ NCL23Ti mi ng. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL Tining nodul e nanespace.

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns:timng="http://ww.tel em di a. puc-rio. br/specs/xm /NCL23/ Ti m ng"
target Nanespace="http://ww. t el em di a. puc-rio. br/specs/xm / NCL23/ Ti m ng"
el ement For nDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" >

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

<l-- define the costFunctionAttrs attribute group -->
<attributeG oup name="cost Functi onAttrs">

<attribute name="cost Function" type="string" use="optional"/>
</attributeG oup>

<l-- define the explicitDur attribute group -->
<attributeG oup name="explicitDurAttrs">
<attribute name="explicitDur" type="string" use="optional"/>
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</attributeG oup>

<I-- define the freeze attribute group -->
<attributeG oup nane="freezeAttrs">

<attribute nanme="freeze" type="bool ean" use="optional"/>
</attributeG oup>

<conpl exType nane="cost Functi onPr ot ot ype" >
<sequence>
<el enent nane="cost Functi onParam' m nCOccurs="0" nmaxQccur s="unbounded" >
<conpl exType>
<attribute nanme="nane" type="string" use="required"/>
<attribute name="val ue" type="anySi npl eType" use="required"/>
</ conpl exType>
</ el enent >
</ sequence>
<attribute name="id" type="1D" use="optional" />
<attribute name="type" type="string" use="optional"/>
</ compl exType>

<conpl exType nanme="cost Functi onBasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el erent ref="tim ng:costFunction"/>
</ choi ce>
</ conpl exType>

<l-- declare global elenents in this nodule -->
<el ement name="cost Functi on" type="tim ng: cost Functi onProt ot ype"/>
<el ement nane="cost Functi onBase" type="ti m ng: cost Functi onBasePr ot ot ype"/ >

</ schema>

Import Module: NCL23Import.xsd

<l --
XML Schena for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC- Rl O LABORATORI O TELEM DIA, All Rights Reserved
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel emdia.puc-
rio.br/specs/xm /NCL23/ modul es/ NCL23I nport . xsd
Aut hor: Tel eM dia Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL | nport nodul e nanespace

-->

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:inport="http://ww.telemdia.puc-rio.br/specs/xm/NCL23/Inport"
tar get Nanespace="http://ww. tel em di a. puc-rio. br/specs/xm / NCL23/ | nport"
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<conpl exType nanme="i nport BasePr ot ot ype" >
<attribute nane="alias" type="ID"' use="optional"/>
<attribute name="document URI" type="anyURl" use="required"/>
</ conpl exType>

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

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

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

<el ement nane="i nport Base" type="inport:inportBasePrototype"/>

<el ement name="inport NCL" type="inport:inportNCLPrototype"/>

<el ement nanme="i nport edDocunent Base"
type="inport:inportedDocunent BasePr ot ot ype"/ >

</ schenma>

ReuseEntity Module: NCL23ReuseEntity.xsd

<l--
XML Schema for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23ReuseEntity. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL ReuseEntity nodul e namespace.
-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:reuseEntity="http://ww.tel en dia. puc-
rio.br/specs/xm /NCL23/ ReuseEntity"
tar get Nanespace="http://ww. t el em di a. puc-
rio.br/specs/xm /NCL23/ ReuseEntity"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified" >

<l-- define the reuseEntity global attribute -->
<attributeG oup name="reuseEntityAttrs">

<attribute name="refer" type="string" use="optional"/>
</attributeG oup>

</ schema>
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3. NCL 2.3 Language Profiles

NCL 2.3 modules can be combined to define different NCL Language Profiles. This
section presents some of the main profiles already defined.

3.1. The NCL 2.3 Language Profile

The NCL 2.3 Full Profile, also called NCL 2.3 Language profile, is the “complete
profile” of NCL 2.3 language. It includes all NCL modules and provides all facilities for
declarative authoring of NCL documents. The XML Schema for this profile is presented
and discussed in [SORCO05].

3.2. NCL 2.3 Main Profile

NCL 2.3 Main Profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, CompositeNodelnterface, AttributeAnchor, Switchinterface,
Descriptor, DescriptorBind, XConnector, Linking, TestRule, ContentControl,
DescriptorControl, Timing, Import and ReuseEntity modules. Section 4 presents the
definition of this profile using XML Schema. Section 5 presents an example of a
document in compliance with this profile.

3.3. NCL 2.3 XConnector Profile

XConnector Profile allows the creation of simple hypermedia connectors. This profile
includes only the XConnector and Structure modules. Section 6 presents the definition
of this profile using XML Schema. Appendix A shows a connector base for Allen’s
relations and Appendix B another extensive connector base, both using the XConnector
profile.

3.4. Other NCL 2.3 Language Profiles
Besides the NCL 2.3 Language Profile, other profiles may be built, such as:

» Basic Media Profile — allows the creation of hypermedia documents without
composite nodes and composite connectors. This profile includes the Structure,
Layout, Media, MediaContentAnchor, AttributeAnchor, Descriptor, XConnector,
and Linking modules.

» Simple NCL Profile — This profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, CompositeNodelnterface, Descriptor, XConnector, Linking
and ReuseEntity modules.

» Basic NCM Profile — This profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, CompositeNodelnterface, AttributeAnchor, Switchinterface,
Descriptor, DescriptorBind, XConnector, Linking, TestRule, ContentControl,
DescriptorControl, Timing, and ReuseEntity modules.

* High NCL Profile —This profile includes the Structure, Layout, Media, Context,
MediaContentAnchor, CompositeNodelnterface, AttributeAnchor, Switchinterface,
Descriptor, DescriptorBind, XConnector, Linking, TestRule, ContentControl,
DescriptorControl, Timing, XTemplate, XTemplateUse, Import and ReuseEntity
modules.
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o XTemplate Profile — allows the creation of hypermedia composite-node templates.
This profile includes Structure, and XTemplate modules. The XML Schema for this
profile is presented and discussed in [SORCO05]. Other profiles using XTemplate are
also discussed in [SORCO05].
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4. The NCL 2.3 Main Profile XML Schema
This section presents the definition of the NCL 2.3 Main Profile using XML Schema.

NCL23.xsd

<l--
XM. Scherma for the NCL Language

This is NCL

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

See http://ww.tel em dia.puc-rio.br

Public URI: http://ww.tel em di a. puc-
rio.br/specs/xm/NCL23/ profil es/ NCL23. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/06/ 2005

-->

<schema xm ns="http://ww. w3. org/ 2001/ XM_Scherma"
xm ns:attributeAnchor="http://ww.tel em dia. puc-
0. br/specs/ xm / NCL23/ At tri but eAnchor”

xm ns: conpositelnterface="http://ww.tel em di a. puc-
0. br/ specs/ xm / NCL23/ Conposi t eNodel nt er f ace"

xm ns: connector="http://ww.tel em dia. puc-

0. br/ specs/ xm / NCL23/ XConnect or"

xm ns: content Control ="http://ww.tel em di a. puc-
0. br/ specs/ xm / NCL23/ Cont ent Control "

xm ns: context="http://ww.tel em di a. puc-

0. br/ specs/ xm / NCL23/ Cont ext "

xm ns: descriptor="http://ww.tel em dia. puc-

0. br/specs/ xm / NCL23/ Descri ptor"

xm ns: descri ptorBi nd="http://ww.tel em dia. puc-
0. br/ specs/ xm / NCL23/ Descri pt or Bi nd"

xm ns: descriptorControl ="http://ww.tel em di a. puc-
0. br/ specs/ xm / NCL23/ Descri pt or Control "

xm ns:inport="http://ww.tel emdia.puc-

0. br/specs/ xm / NCL23/ | nport"

xm ns: layout ="http://ww.tel em di a. puc-

0. br/specs/ xm / NCL23/ Layout "

xm ns: linking="http://ww.tel em dia.puc-

0. br/specs/ xm / NCL23/ Li nki ng"

xm ns: medi a="http://ww. tel em di a. puc-rio. br/specs/xm /NCL23/ Medi a"
xm ns: medi aAnchor="http://ww.t el em di a. puc-

0. br/ specs/ xm / NCL23/ Medi aCont ent Anchor "

xm ns:reuseEntity="http://ww.tel em di a. puc-

0. br/specs/ xm / NCL23/ ReuseEntity"

xm ns: structure="http://ww.tel em dia. puc-

0. br/specs/ xm / NCL23/ St ruct ur e"

xm ns: switchlnterface="http://ww.tel em dia.puc-
0. br/specs/ xm / NCL23/ Swi t chl nt er f ace"

xm ns:testRul e="http://ww.tel em di a. puc-

0. br/ specs/ xm / NCL23/ Test Rul e"
xmns:timng="http://ww.telemdia. puc-

0. br/specs/ xm / NCL23/ Ti m ng"

xm ns:profile="http://ww.tel emdia.puc-
rio.br/specs/xm/NCL23/ profil es"
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t arget Nanespace="http://ww. t el em di a. puc-
0. br/specs/ xm / NCL23/ profil es"”
el ement For mDef aul t ="qual i fi ed" attribut eFornDefaul t="unqualified" >

<l-- inmport the definitions in the nodul es nanespaces -->
<i nport nanespace="http://ww.tel em di a. puc-
0. br/specs/ xm / NCL23/ At tri but eAnchor”
schemaLocati on="http://ww.tel em di a. puc-
0. br/ specs/ xm / NCL23/ nodul es/ NCL23At t ri but eAnchor . xsd"/ >
<i nport nanespace="http://ww.tel em di a. puc-
0. br/ specs/ xm / NCL23/ Conposi t eNodel nt er f ace"
schemalLocati on="http://ww.tel em di a. puc-
0. br/specs/ xm / NCL23/ nodul es/ NCL23Conposi t eNodel nt er f ace. xsd"/ >
<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ XConnect or"

schemalLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23XConnect or . xsd"/ >

<i nport nanespace="http://ww.tel em dia. puc-

i 0. br/specs/xm / NCL23/ Cont ent Control "

schemalLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Cont ent Control . xsd"/ >

<

nport nanmespace="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ Cont ext "

schemaLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Cont ext . xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0.br/specs/xm /NCL23/ Descri ptor"

schemaLocati on="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ modul es/ NCL23Descr i pt or. xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm /NCL23/ Descri pt or Bi nd"

schemaLocati on="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Descr i pt or Bi nd. xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ Descri pt or Control "

schemaLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm /NCL23/ nodul es/ NCL23Descr i pt or Control . xsd"/ >

<i nport nanespace="http://ww.tel em dia. puc-

i 0.br/specs/xm /NCL23/ | nport™

schemaLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ modul es/ NCL23I nport . xsd"/>

<

nport nanmespace="http://ww.tel em di a. puc-

i 0. br/specs/xm /NCL23/ Layout "

schemaLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nmodul es/ NCL23Layout . xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ Li nki ng"

schemaLocati on="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Li nki ng. xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm /NCL23/ Medi a"

schemaLocati on="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Medi a. xsd"/ >

<i nport nanespace="http://ww.tel em di a. puc-

i 0. br/specs/xm / NCL23/ Medi aCont ent Anchor "

schemaLocati on="http://ww:.tel em di a. puc-

i 0. br/specs/xm / NCL23/ nodul es/ NCL23Medi aCont ent Anchor . xsd"/ >

<i nport nanespace="http://ww.tel em dia. puc-

i 0. br/specs/xm /NCL23/ ReuseEntity"

schemalLocati on="http://ww:.tel em di a. puc-
0. br/specs/ xm / NCL23/ nodul es/ NCL23ReuseEntity. xsd"/ >
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<i nport nanespace="http://ww.tel em di a. puc-
rio.br/specs/xm/NCL23/ Structure"
schemaLocati on="http://ww.tel em di a. puc-
rio.br/specs/xm/NCL23/ nodul es/ NCL23St ruct ure. xsd"/ >
<i nport nanespace="http://ww.tel em di a. puc-
rio.br/specs/xm/NCL23/ Swi t chl nterface"”
schemaLocati on="http://ww.tel em di a. puc-
i 0.br/specs/xm / NCL23/ nodul es/ NCL23Swi t chl nt erface. xsd"/ >
<i nport nanespace="http://ww.tel em di a. puc-
i 0. br/specs/xm /NCL23/ Test Rul e"
schemalLocati on="http://ww:.tel em di a. puc-
i 0. br/specs/xm / NCL23/ nodul es/ NCL23Test Rul e. xsd"/ >
<i nport nanespace="http://ww.tel em dia. puc-
rio.br/specs/xm/NCL23/ Ti mi ng"
schemaLocati on="http://ww:.tel em di a. puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23Ti mi ng. xsd"/ >

=

-

=

<!—— s p———————————
<l-- Structure -->
<| - e ————————— e ———————————————————————— e —————————————— >
<!-- extends ncl elenent -->

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

<conpl exType nane="headType" >
<conpl exCont ent >
<ext ensi on base="structure: headPr ot ot ype" >
<all >
<el enent ref="profile:inportedDocunent Base" ni nCccurs="0"/>
<el enent ref="profile:regi onBase" m nCccurs="0"/>
<el enent ref="profile:descriptorBase" m nCccurs="0"/>
<el enent ref="profile:rul eBase" m nCccurs="0"/>
<el enent ref="profile: costFunctionBase" mi nCccurs="0"/>
<el enent ref="profile: connectorBase" mni nCccurs="0"/>
</all>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<l -- extends body elenment -->

<conpl exType nane="bodyType" >
<conpl exCont ent >
<ext ensi on base="structure: bodyPr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profil e:contextlnterfaceEl enment G oup"/>
<el enent ref="profile:descriptorBind"/>
<el enent ref="profile:nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:switch"/>
<elenent ref="profile:link"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent nanme="body" type="profile: bodyType"
substituti onG oup="structure: body"/>

<!-- -—- - - - — T - - - - - - - - - - ... TTTCT -->
<l-- Layout -->
<!-- -—- - - - — T - - - - - - - - - - ... TTTCT -->
<! -- extends regionBase el enent -->

<conpl exType nane="r egi onBaseType" >
<conpl exCont ent >
<ext ensi on base="| ayout : r egi onBasePr ot ot ype" >
<choi ce m nQccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="regi onType" >
<conpl exCont ent >
<ext ensi on base="| ayout : r egi onPr ot ot ype" >
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="regi onBase" type="profil e:regi onBaseType"
substituti onG oup="1I ayout: regi onBase"/ >

<el enent name="regi on" type="profile:regi onType"
substitutionG oup="1ayout:region"/>

<!—— sy —_————r——— N }
<l-- Media -->
<!-- -—- - - - — T - - - - - - - - - - ... TTTCT -->
<l-- extends Media el enents -->
<I-- media interface el enent groups -->
<group nanme="nedi al nterfaceEl enment G oup" >

<choi ce>

<elenent ref="profile:area"/>
<elenent ref="profile:attribute"/>
</ choi ce>
</ gr oup>

<conpl exType nane="nedi aType" >
<conpl exCont ent >
<ext ensi on base="nedi a: nedi aPr ot ot ype" >
<choi ce m nQccurs="0" maxCccur s="unbounded" >
<group ref="profil e: nedi al nterfaceEl emrent G oup"/ >
</ choi ce>
<attributeGoup ref="descriptor:descriptorAttrs"/>
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="nedi a" type="profil e: nedi aType"
substituti onG oup="nedi a: nedi a"/ >
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<!-- s ————————————————————— -->
<!-- extends context elenent -->

<l -- conposite node interface el ement groups -->
<group nane="context | nterfaceEl emrent G oup" >
<choi ce>

<el enent ref="profile: conpositeNodeArea"/>
<el enent ref="profile:port"/>
<elenent ref="profile:attribute"/>
</ choi ce>
</ group>

<conpl exType nane="cont ext Type" >
<conpl exCont ent >
<ext ensi on base="cont ext: cont ext Pr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<group ref="profil e:contextlnterfaceEl ement G oup"/>
<el enent ref="profile:descriptorBind"/>
<elenent ref="profile:nedia"/>
<elenent ref="profile:context"/>
<elenent ref="profile:link"/>
<elenent ref="profile:switch"/>
</ choi ce>
<attributeGoup ref="descriptor:descriptorAttrs"/>
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="context" type="profile: context Type"
substituti onG oup="context:context"/>

<!—— s p———————————
<! -- Medi aCont ent Anchor -->
<!-- s ————————————————————— -->
<l-- extends area elenment -->

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

<el enent nanme="area" type="profile: conmponent Anchor Type"
substituti onG oup="nedi aAnchor: area"/ >

<!—— s ——————————————————————————————————————— > ]
<!'-- ConpositeNodel nterface -->
<!-- s
<l -- extends conpositeNodeArea el enent -->

<conpl exType nane="conposit eNodeAnchor Type" >
<conpl exCont ent >
<ext ensi on
base="comnpositel nterface: conposi t eNodeAnchor Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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<el enent nane="conposi t eNodeAr ea"
type="profil e: conpositeNodeAnchor Type"
substituti onG oup="conpositelnterface: conpositeNodeArea"/ >

<l-- extends port element -->

<conpl exType nane="conposit eNodePort Type" >
<conpl exCont ent >
<ext ensi on base="conpositelnterface: conposit eNodePort Prot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<!—— s p———————————
<l-- AtributeAnchor -->
<!-- s ————————————————————— -->
<l-- extends attribute elenent -->

<conpl exType nane="attri but eAnchor Type" >
<conpl exCont ent >
<ext ensi on base="attri buteAnchor: attributeAnchor Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="attribute" type="profile:attributeAnchorType"
substituti onG oup="attributeAnchor:attribute"/>

<!—— s p———————————
<l-- Switchlnterface -->
<!-- s ————————————————————— -->
<!-- extends swi tchPort elenent -->

<conpl exType nane="swi t chPort Type" >
<conpl exCont ent >
<ext ensi on base="swi tchl nterface: switchPort Prototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="nmappi ng"
substituti onG oup="swi tchlnterface: mappi ng"/ >

<el enent name="swi tchPort" type="profile:sw tchPort Type"
substituti onG oup="swi tchlnterface:switchPort"/>

<!-- -—- - - - — T - - - - - - - - - - ... TTTCT -->
<!-- Descriptor -->
<!-- -—- - - - — T - - - - - - - - - - ... TTTCT -->
<l-- substitutes descriptorParam el enent -->

<el enent name="descri pt or Par ant
substitutionG oup="descri ptor:descriptorParamn/>

<l -- extends descriptor elenent -->

<conpl exType nane="descri pt or Type" >

45




<conpl exCont ent >
<ext ensi on base="descri ptor:descri ptorPrototype">
<attributeGoup ref="layout:regi onAttrs"/>
<attributeGoup ref="timng:costFuncti onAttrs"/>
<attributeGoup ref="tinmng:explicitDurAttrs"/>
<attributeGoup ref="timng:freezeAttrs"/>
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="descriptor" type="profil e:descriptorType"
substituti onG oup="descriptor:descriptor"/>

<! -- extends descriptorBase el enent -->
<conpl exType nane="descri pt or BaseType">
<conpl exCont ent >
<ext ensi on base="descri ptor: descri ptorBaseProt otype">
<choi ce>
<el enent ref="profile:inportBase" m nCccurs="0"
maxQccur s="unbounded"/ >
<el enent ref="profile:descriptorSw tch" mnCccurs="0"
maxQccur s="unbounded"/ >
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="descri pt or Base" type="profil e:descri ptorBaseType"
substituti onG oup="descriptor:descriptorBase"/>

<!—— S -
<!-- Conposit eNodedDescri pt or Bi nd --
<!-- s s s bbb
<l -- extends descriptorBind el enent -->

<el enent nane="descri pt or Bi nd"
substituti onG oup="descri ptorBi nd: descri pt orBi nd"/ >

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

<el enent name="I|i nkParani substitutionG oup="1inking:!|inkParam/>
<el enent name="bi ndParant’ substitutionG oup="1inking: bi ndParam'/ >
<!-- extends bind element and |link elenent, as a consequence-->

<conpl exType nane="bi ndType" >
<conpl exCont ent >
<ext ensi on base="1li 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"
substitutionG oup="1inki ng: bi nd"/>
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<l-- extends link elenment -->

<conpl exType nane="1i nkType" >
<conpl exCont ent >
<ext ensi on base="1i nki ng: | i nkProt otype">

<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

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

<! -- s —p—————————————— R
<l -- XConnect or -->
<| - e ————————— e ———————————————————————— e —————————————— >
<! -- extends causal Connector elenent -->

<conpl exType nane="causal Connect or Type" >
<conpl exCont ent >
<ext ensi on base="connect or: causal Connect or Pr ot ot ype" >
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="causal Connector” type="profile: causal Connect or Type"
substitutionG oup="connect or: causal Connector"/>

<! -- extends constraintConnector element -->
<conpl exType nane="const rai nt Connect or Type" >
<conpl exCont ent >
<ext ensi on base="connect or: constrai nt Connect or Pr ot ot ype" >
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el ement nane="constrai nt Connect or"
type="profil e: constraint Connect or Type"
substitutionG oup="connector: constrai nt Connector"/>

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

<el enent nane="connect or Base" type="profil e:connectorBaseType"
substituti onG oup="connector: connect or Base"/ >

<el enent name="connect or Par an{
substituti onG oup="connect or: connect or Par am'/ >

<el ement name="condi ti onRol e"

substitutionG oup="connector: conditionRol e"/>
<el enent nanme="assessmnent Rol e"

substituti onG oup="connector: assessnent Rol e"/ >
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<el ement nane="acti onRol e"
substituti onG oup="connector:acti onRol e"/>

<el enent nanme="conpoundCondi ti on"
substituti onG oup="connect or: compoundCondi ti on"/>

<el ement nane="event StateTransiti onCondition"

substituti onG oup="connector: event StateTransitionCondition"/>
<el ement nanme="attri but eCondition"

substituti onG oup="connector:attributeCondition"/>
<el ement nane="event St at eTransi ti onAssessnent”

substituti onG oup="connector: event StateTransiti onAssessnent"/>
<el ement nane="attribut eAssessnent”

substitutionG oup="connector:attributeAssessnment"/>

<el enent nanme="presentati onAction”
substituti onG oup="connector: presentati onAction"/>
<el enent nane="assi gnnment Acti on"
substitutionG oup="connect or: assi gnnent Action"/>

<el ement nane="causal d ue"
substituti onG oup="connector: causal d ue"/>

<el ement nane="constrai nt G ue"
substituti onG oup="connector:constrai ntd ue"/>

<el enent name="si npl eTri gger Expr essi on”

substituti onG oup="connector: sinpl eTri gger Expressi on"/>
<el enent nane="conpoundTri gger Expr essi on"

substitutionG oup="connect or: conmpoundTri gger Expressi on"/>
<el enent name="si npl eAct i onExpr essi on"

substituti onG oup="connect or: si npl eActi onExpr essi on"/ >
<el enent nane="conpoundActi onExpr essi on"

substituti onG oup="connect or: conpoundActi onExpressi on"/ >
<el enent name="assessnent St at enent

substituti onG oup="connector: assessnent St atenment "/ >
<el enent nanme="assessnent Val ueSt at emrent "

substituti onG oup="connect or: assessnent Val ueSt at ement "/ >
<el enent nane="conpoundSt at enent

substituti onG oup="connect or: conmpoundSt at emrent "/ >

<| - e ————————— e ———————————————————————— e ——————————————
<l-- TestRule --
<! -- gy
<!-- extends rule elenment -->

<conpl exType nane="rul eType">
<conpl exCont ent >
<ext ensi on base="t est Rul e: rul eProt ot ype" >
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="rul e" type="profile:rul eType"
substituti onG oup="testRule:rule"/>

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

<el enent name="conpositeRul e" type="profil e: conpositeRul eType"
substituti onG oup="test Rul e: conpositeRule"/>

<l-- extends rul eBase el enment -->
<conpl exType nane="rul eBaseType" >
<conpl exCont ent >
<ext ensi on base="t est Rul e: rul eBasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="rul eBase" type="profile:rul eBaseType"
substituti onG oup="test Rul e: rul eBase"/ >

<!-- s s s bbb
<!-- ContentControl --
<!—— s s s s s s s s s s s s s s s s s b
<l-- extends switch el enent -->
<l-- switch interface el erent groups -->
<group nane="swi tchl nterfaceEl ement G oup" >
<choi ce>
<elenent ref="profile:port"/>
<elenent ref="profile:switchPort"/>
</ choi ce>
</ gr oup>

<conpl exType nane="sw tchType">
<conpl exCont ent >
<ext ensi on base="cont ent Control : swi tchProt ot ype">

<choi ce m nQccurs="0" maxCccur s="unbounded" >
<group ref="profile:swtchlnterfaceEl enent Goup"/>
<el enent ref="profile:descriptorBind"/>
<el enent name="bi ndRul e" >

<conpl exType>
<attribute name="rul e" type="string" use="required"/>
<attribute name="conponent" type="string"
use="required"/>
</ conpl exType>

</ el ement >
<el enent ref="profile:switch"/>
<el enent ref="profile:nedia"/>
<elenent ref="profile:context"/>

</ choi ce>

<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>

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

<el enent name="swi tch" type="profile:sw tchType"

substituti onG oup="contentControl :switch"/>

<!-- DescriptorControl --
<!-- s s s bbb
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<l-- extends descriptorSwitch elenment -->

<conpl exType nane="descri ptorSwi tchType" >
<conpl exCont ent >
<ext ensi on base="descri ptorControl: descriptorSw tchPrototype">
<sequence ni nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:descriptor"/>
<el ement name="bi ndRul e" >
<conpl exType>
<attribute name="rul e" type="string" use="required"/>
<attribute name="conmponent" type="string"
use="required"/>
</ conpl exType>
</ el ement >
</ sequence>
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nanme="descriptorSwitch" type="profil e:descriptorSwtchType"
substituti onG oup="descriptorControl:descriptorSwitch"/>

<!-- s ————————————————————— -->
<l-- Timng -->
<!-- s ————————————————————— -->
<! -- extends costFunction el enent -->

<conpl exType nane="cost Functi onType" >
<conpl exCont ent >
<ext ensi on base="ti m ng: cost Functi onPr ot ot ype" >
<attributeGoup ref="reuseEntity:reuseEntityAttrs"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="cost Function" type="profile: costFunctionType"
substituti onG oup="ti m ng: cost Functi on"/>

<!-- extends costFunctionBase el enent -->
<conpl exType nane="cost Functi onBaseType" >
<conpl exCont ent >
<ext ensi on base="ti m ng: cost Functi onBasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="profile:inportBase"/>
</ choi ce>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent name="cost Functi onBase" type="profil e: costFuncti onBaseType"
substituti onG oup="ti m ng: cost Functi onBase"/ >

<!-- s>
<l-- Inport -->
<|——:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -—>

<conpl exType nane="i nport BaseType" >
<conpl exCont ent >
<ext ensi on base="inport:inport BaseProt otype">
</ ext ensi on>
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</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="inport NCLType" >
<conpl exCont ent >
<ext ensi on base="inport:inport NCLPrototype">
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<conpl exType nane="i nport edDocunent BaseType" >
<conpl exCont ent >
<ext ensi on base="i nport:i nportedDocunent BasePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

<el enent nane="i nport Base" type="profile:inportBaseType"
substitutionG oup="inport:inportBase"/>

<el enent name="i nmport NCL" type="profile:inportNCLType"
substitutionG oup="inport:inportNCL"/>

<el enent nane="i nport edDocunent Base"
type="profile:inportedDocunent BaseType"
substitutionG oup="inport:inportedDocunent Base"/ >

<| -- s p———————————

<!-- ReuseEntity -->

<| - e ————————— e ———————————————————————— e —————————————— >
</ schema>
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5. Authoring an NCL 2.3 Document: An Example

This section presents a step-by-step specification of an NCL document, following the
language profile specification of Section 4. The example comprises a main video (a
track of the MATRIX film with a dialog between two characters: Morpheus and Neo),
with two advertisement videos synchronized with the main video. The first one is a
battery advertisement synchronized with the moment that Morpheus raises a battery.
The second one is presented when a user interacts with an icon placed over Morpheus’
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 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 setting element (media type equals to setting) groups all environment
(context aware) variables. In NCL, any variable type can be specified. Every variable
used in relationship specifications must be explicitly declared in the setting type media
element. In the example, the variable “language” is explicitly declared as an attribute of
the setting element.

The matrix 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 matrix video presentation in a region
that matches the position of Morpheus’ eyeglasses at this time. The video matrix
definition has also explicitly declared its positioning attributes, since they will be used
when resizing the video. Again, every media attribute used in relationship specifications
must be explicitly declared. Note also that all media objects reference descriptors used
to control their presentation. Descriptor specifications are made in the document head,
as will be discussed further on.

A context element (r) 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 form text 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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01 <?xm version="1.0" encodi ng="UTF-8"?>
02 <ncl id="nmatrixExanpl e"
xm ns="http://ww. tel em di a. puc-rio. br/specs/xm /NCL23/ profil es"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocation="http://ww.tel eni di a. puc-
rio.br/specs/xm /NCL23/profiles http://ww.tel en dia.puc-
rio.br/specs/xm /NCL23/ profil es/ NCL23. xsd" >

03 <head>

40 </ head>

41 <body>
42 <port id="entryPoint" conponent="maestroTV"'/>

43 <nedi a i d="maestroTV"' type="image" descri ptor="naestroDesc"
src="exanpl e/ TV800. j pg"/ >

44 <nmedi a type="setting" id="setting" >

45 <attribute id="Ilanguage" nane="| anguage" type="xsi:string"/>

46 </ medi a>

47 <nedia id="matrix" type="video" descriptor="matri xDesc"
src="../../videos/ matrix/50-whatisthematrix. npg">

48 <area id="anchorBattery" begi n="18s" end="19s"/>

49 <area id="anchord asses" begi n="27s" end="32s" />

50 <attribute id="left" nane="left" type="xsi:string"/>

51 <attribute id="top" name="top" type="xsi:string"/>

52 <attribute id="height" nanme="height" type="xsi:string"/>
53 <attribute id="w dth" name="w dth" type="xsi:string"/>

54 </ medi a>
55 <nedi a id="battery" type="video" descriptor="batteryDesc"
src="../../videos/ matrix/51-battery. npg"/>

56 <cont ext id="gl assesPub">

57 <port id="glasseslconlnt" conponent="gl asseslcon"/>

58 <port id="glasseslnt" conponent="gl asses"/>

59 <port id="glassesFormint" conmponent="form' interface="entryForni/>

60 <nmedi a i d="gl assesl con" type="vi deo" descri ptor="gl assesl conDesc"
src="../../videos/ matrix/ gl asses-blinks.avi"/>

61 <nmedi a i d="gl asses" type="vi deo" descriptor="gl assesDesc"

src="../../videos/ matrix/52-gl assesAd. npg"/ >

62 <switch id="forn>

63 <swi tchPort id="entryForni>

64 <mappi ng conponent =" pt For m'/ >

65 <mappi ng conponent =" enkFornt'/ >

66 </ sw t chPort>

67 <bi ndRul e rul e="rPt" conponent="pt Forni/>

68 <bi ndRul e rul e="r En" conponent ="enForni/>

69 <nedi a i d="ptForni' type="text" descriptor="fornDesc"

src="exanpl e/pt Form htm "/ >

70 <nedi a i d="enForni type="text" descriptor="fornDesc"
src="exanpl e/ enForm htm "/ >

71 </swi tch>

76 </ cont ext >

136 </ body>
137 </ ncl >

Figure 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 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="matri xExanpl e"
xm ns="http://ww.tel em dia. puc-rio.br/specs/xm /NCL23/ profil es"
xm ns: xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocation="http://ww.tel em di a. puc-
rio.br/specs/xm /NCL23/profiles http://ww.tel em dia.puc-
rio.br/specs/xm /NCL23/ profil es/ NCL23. xsd" >

03 <head>
04 <r egi onBase>
05 <regi on background="bl ack" id="nmestroRegion" title="Matrix Exanple"
top="0" left="0" hei ght="640" w dth="810" zlndex="4"/>
06 <regi on background="bl ack" id="TVRegi on" top="35" |left="5" hei ght="600"
wi dt h="800" zI| ndex="3">
07 <regi on background="bl ack" id="matri xRegion" left="0% top="0%
hei ght =" 540" wi dt h="800" zl ndex="2"/>
08 <r egi on background="Dbl ack" id="pubBatteryRegi on" |eft="68% top="68%
hei ght ="32% wi dt h="32% =zl ndex="1"/>
09 <regi on background="bl ack" id="gl assesl conRegi on" left="12%
top="24% hei ght="39" wi dth="68" zlndex="1"/>
10 <r egi on background="bl ack" id="pubd assesRegi on" |eft="53% top="43%
hei ght ="37% wi dt h="47% zl ndex="1"/>
11 <region id="fornRegion" |eft="53% top="43% height="37% wi dth="47%
zl ndex="1"/ >
12 </ regi on>

13 </regi onBase>

40 </ head>

41 <body>

136 </ body>
137</ ncl >

Figure 2 — Layout specification

In Figure 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="matrixExanpl e"
xm ns="http://ww.tel em dia. puc-rio. br/specs/xm /NCL23/ profil es"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocation="http://ww.tel enm di a. puc-
rio.br/specs/xm /NCL23/profiles http://ww.tel em dia. puc-
rio.br/specs/xm /NCL23/ profil es/ NCL23. xsd" >

03 <head>
14 <descri pt or Base>

15 <descriptor id="nmaestroDesc" regi on="rmaestroRegi on"/>
16 <descriptor id="matrixDesc" region="nmatri xRegi on">
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17 <descri pt or Par am nane="soundLevel " val ue="1"/>

18 <descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >

19 </ descri ptor>

20 <descriptor id="batteryDesc" regi on="pubBatteryRegi on">

21 <descri pt or Par am nane="soundLevel " val ue="1"/>

22 <descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >

23 </ descri ptor>

24 <descriptor id="gl assesDesc" regi on="pubd assesRegi on">

25 <descri pt or Par am nane="soundLevel " val ue="1"/>

26 <descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >

27 </ descri ptor>

28 <descriptor id="formDesc" regi on="fornmRegi on" explicitbDur="3s"/>
29 <descri ptor id="gl asseslconDesc" regi on="gl assesl conRegi on">
30 <descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >

31 </ descri ptor>

32 </ descri pt or Base>

33 <r ul 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 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 4. Connectors referenced 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 B.

In the figure, Link0O starts the matrix video and sets the language variable to pt
(Portuguese). Link01 starts the battery video when the matrix video enters the track
specified as anchorBattery. Link 02 starts the icon presentation when the matrix video
enters the track specified as anchorGlasses. Link03 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
matrix video, stops the icon presentation, and starts the glasses publicity video. Link05
defines that when the eyeglasses publicity finishes, the matrix 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 matrix video also finishes. This ends the document presentation.

01 <?xm version="1.0" encodi ng="UTF-8"?>
02 <ncl id="matrixExanpl e"
xm ns="http://ww.tel em di a. puc-rio. br/specs/xm /NCL23/ profil es"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocation="http://ww.tel em di a. puc-
rio.br/specs/xm /NCL23/profiles http://ww.tel em dia. puc-
rio.br/specs/xm /NCL23/ profil es/ NCL23. xsd" >

03 <head>
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37
38

42

43
43

56

72
73

75

76

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116

<connect or Base>
<i nportBase alias="itv" baseURl ="maestroConnect or Base. ncl"/>
</ connect or Base>

</ head>

<body>
<port id="entryPoint" conponent="maestroTV"'/>

<cont ext id="gl assesPub">

<link id="Link07" xconnector="itv#onEnd1iStart1">

<bi nd rol e="onEnd" conponent ="gl asses"/ >

<bind role="start" conponent="form' interface="entryForni/>
</link>

</ cont ext >

<li nk id="Link00" xconnector="itv#onBegi n1Set Var1Start1">
<bi nd conponent ="naestroTV' rol e="onBegi n"/ >
<bi nd conponent ="setting" interface="|anguage" rol e="set">
<bi ndPar am nanme="var" val ue="pt"/>
</ bi nd>
<bi nd conponent="matrix" role="start"/>
</1ink>

<link id="Link01" xconnector="itv#onBegi nlStart1">
<bi nd rol e="onBegi n" conponent="matrix" interface="anchorBattery"/>
<bind role="start" conponent="battery"/>

</link>

<link id="Link02" xconnector="itv#onBegi nlStart1">
<bi nd rol e="onBegi n" conponent="matrix" interface="anchord asses"/>
<bind role="start" conponent ="gl assesPub" interface="gl asseslconlnt"/>
</link>

<link id="Link03" xconnector="itv#onEnd1Stopl">

<bi nd rol e="onEnd" conponent="matri x" interface="anchord asses"/>

<bi nd rol e="stop" conponent="gl assesPub" interface="gl asseslconlnt"/>
</link>

<link id="Link04"
xconnect or ="i t v#onKeySel ecti on1St oplResi zePauselStart 1" >
<bi nd rol e="onKeySel ecti on" conponent ="gl assesPub"
i nterface="gl assesl conlnt">
<bi ndPar am name="keyCode" val ue="YELLOW />
</ bi nd>
<bi nd conponent ="gl assesPub" interface="gl asseslconlnt" rol e="stop"/>
<bi nd conponent="nmatri x" interface="w dth" rol e="setWdth">
<bi ndPar am name="w dt h" val ue="424"/>
</ bi nd>
<bi nd conponent ="matri x" interface="height" rol e="set Hei ght">
<bi ndPar am nane="hei ght" val ue="286"/>
</ bi nd>
<bi nd conmponent="matrix" interface="left" rol e="setLeft">
<bi ndPar am name="1eft" val ue="0"/>
</ bi nd>
<bi nd conponent="matri x" interface="top" rol e="set Top">
<bi ndPar am nanme="t op" val ue="20"/>
</ bi nd>
<bi nd rol e="pause" component="matrix"/>
<bind role="start" conponent="gl assesPub" interface="gl asseslnt"/>
</link>

<l'i nk id="Li nkO5" xconnector="itv#onEndlResi zeResunel" >
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117 <bi nd rol e="onEnd" conponent =" gl assesPub" interface="gl assesForm nt"/>

118 <bi nd conponent="matrix" interface="left" role="setlLeft">
119 <bi ndPar am name="1eft" val ue="0"/>

120 </ bi nd>

121 <bi nd conponent ="matri x" interface="top" rol e="set Top">

122 <bi ndPar am nane="t op" val ue="0"/>

123 </ bi nd>

124 <bi nd conponent="nmatri x" interface="w dth" rol e="setWdth">
125 <bi ndPar am nanme="wi dt h" val ue="800"/>

126 </ bi nd>

127 <bi nd conponent="matri x" interface="height" rol e="set Hei ght">
128 <bi ndPar am nane="hei ght" val ue="540"/>

129 </ bi nd>

130 <bi nd conponent ="matri x" rol e="resune"/>

131 </link>

132 <link id="Link06" xconnector="itv#onEndlStopl">
133 <bi nd rol e="onEnd" comnponent="matrix"/>

134 <bi nd rol e="stop" conponent="nmestroTV'/>
135 </Ilink>

136 </ body>
137</ ncl >

Figure 4 — Relationship specification

It is worth to be noted the orders in which binds are declared in Link04 and
Link05. Indeed, these orders must 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 attributes should be
used. In the case of Link04 and LinkO5, the attribute group named bounds is the most
appropriate. When a formatter treats an attribute group it only tests the consistency at
the end of the process, as mentioned in Section 2.1.4.

The complete document specification, with the modifications in Link04, Link05
and matrix attributes, is shown in Figure 5.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<ncl id="matrixExanpl e"
xm ns="http://ww. tel em di a. puc-rio. br/specs/xm /NCL23/ profil es"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
Xsi :schemaLocation="http://wmv. tel em di a. puc-rio. br/specs/xm /NCL23/ profiles
http://ww. tel em dia.puc-rio.br/specs/xm /NCL23/ profil es/ NCL23. xsd" >

<head>

<r egi onBase>
<r egi on background="Dbl ack" id="maestroRegion" title="Matrix Exanple"
top="0" left="0" height="640" w dth="810" zIlndex="3"/>
<r egi on background="Dbl ack" id="TVRegi on" top="35" left="5" hei ght="600"
w dt h="800" zl| ndex="3">
<regi on background="bl ack" id="matri xRegion" left="0% top="0%
hei ght ="540" wi dt h="800" zl ndex="2"/>
<r egi on background="Dbl ack" id="pubBatteryRegi on" |eft="68% top="68%
hei ght ="32% wi dt h="32% =zl ndex="1"/>
<r egi on background="bl ack" id="gl assesl conRegion" |eft="12% top="24%
hei ght ="39" wi dt h="68" zIlndex="1"/>
<r egi on background="bl ack" id="pubd assesRegi on" |eft="53% top="43%
hei ght ="37% wi dt h="47% zl ndex="1"/>
<region id="fornRegion" |eft="53% top="43% height="37% wi dth="47%
zl ndex="1"/ >
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</regi on>
</ regi onBase>

<descri pt or Base>
<descri ptor id="nmestroDesc" regi on="naestroRegi on"/>
<descriptor id="nmatrixDesc" regi on="natri xRegi on">
<descri pt or Par am nane="soundLevel " val ue="1"/>
<descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >
</ descriptor>
<descri ptor id="batteryDesc" regi on="pubBatteryRegi on">
<descri pt or Par am nane="soundLevel " val ue="1"/>
<descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >
</ descri ptor>
<descri ptor id="gl assesDesc" regi on="pubd assesRegi on">
<descri pt or Par am nane="soundLevel " val ue="1"/>
<descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >
</ descri ptor>
<descri ptor id="fornDesc" regi on="fornRegi on" explicitbDur="3s"/>
<descri ptor id="gl assesl conDesc" regi on="gl assesl conRegi on">
<descri pt or Par am nane="control Vi si bl e" val ue="fal se"/ >
</ descri ptor>
</ descri pt or Base>

<r ul eBase>
<rule id="rEn" var="l anguage" op="eq" val ue="en" />
<rule id="rPt" var="l anguage" op="eq" value="pt" />
</ rul eBase>

<connect or Base>
<i nport Base alias="itv" baseURl ="maestroConnect or Base. ncl"/>
</ connect or Base>

</ head>

<body>
<port id="entryPoint" conponent="maestroTV"'/>

<nedi a i d="maestroTV"' type="image" descri ptor="naestroDesc"
src="exanpl e/ TV800. j pg"/ >
<nedi a type="setting" id="setting" >
<attribute id="I|anguage" nane="|anguage" type="xsi:string"/>
</ medi a>

<nedia id="matrix" type="vi deo" descriptor="nmatri xDesc"
src="../../videos/ matrix/50-whatisthematrix. npg">
<area i d="anchorBattery" begi n="18s" end="19s"/>
<area id="anchord asses" begi n="27s" end="32s" />
<attribute id="bounds" nane="bounds" type="xsi:string"/>
</ medi a>

<nedi a id="battery" type="video" descriptor="batteryDesc"
src="../../videos/ matrix/51-battery. npg"/>

<cont ext id="gl assesPub">
<port id="gl asseslconlnt" conponent="gl asseslcon"/>
<port id="gl asseslnt" conponent="gl asses"/>
<port id="glassesForm nt" component="form' interface="entryForni/>

<nedi a i d="gl assesl con" type="vi deo" descri ptor="gl assesl conDesc"
src="../../videos/ matrix/ gl asses-blinks.avi"/>

<nedi a i d="gl asses" type="video" descri ptor="gl assesDesc"
src="../../videos/ matrix/52-gl assesAd. npg"/ >

<swi tch id="form >
<swi tchPort id="entryForni>
<mappi ng comnponent =" pt For m'/ >
<mappi ng conponent =" enkFornt'/ >
</ sw tchPort>
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<bi ndRul e rul e="rPt" conponent="ptForni/>
<bi ndRul e rul e="r En" conponent ="enForni/>
<nedi a i d="ptForni' type="text" descriptor="fornDesc"
src="exanpl e/ ptForm htm " />
<nedi a i d="enForni type="text" descriptor="fornDesc"
src="exanpl e/ enForm htm " />
</ sw tch>

<link id="Link07" xconnector="itv#onEnd1Start1">

<bi nd rol e="onEnd" conponent ="gl asses"/ >

<bind role="start" conponent="fornm' interface="entryForni/>
</link>

</ cont ext >

<link id="Link00" xconnector="itv#onBegi n1Set Var1Start1">
<bi nd conponent ="naestroTV"' rol e="onBegi n"/ >
<bi nd conponent ="setting" interface="|anguage" rol e="set">
<bi ndPar am name="var" val ue="pt"/>
</ bi nd>
<bi nd conponent="matri x" role="start"/>
</1ink>

<li nk id="Link01" xconnector="itv#onBegi nlStart1">
<bi nd rol e="onBegi n" conponent="nmatrix" interface="anchorBattery"/>
<bind role="start" comnponent="battery"/>

</link>

<link id="Link02" xconnector="itv#onBegi nlStartl1">
<bi nd rol e="onBegi n" conponent="matrix" interface="anchord asses"/>
<bind role="start" conponent ="gl assesPub" interface="gl asseslconlnt"/>
</link>

A

i nk i d="Link03" xconnector="itv#onEnd1St opl">

<bi nd rol e="onEnd" conponent="matri x" interface="anchord asses"/>

<bi nd rol e="stop" conponent="gl assesPub" interface="gl asseslconlnt"/>
</link>

<li nk id="Link04" xconnector="itv#onKeySel ecti onlStoplResi zePauselStart1">
<bi nd conponent ="gl assesPub" interface="gl asseslconlnt"
rol e="onKeySel ection">
<bi ndPar am nane="keyCode" val ue="YELLOW />
</ bi nd>
<bi nd conponent ="gl assesPub" interface="gl asseslconlnt" role="stop"/>
<bi nd conponent="matrix" interface="bounds" rol e="set Bounds" >
<bi ndPar am nane="bounds" val ue="0, 20, 424, 286"/ >
</ bi nd>
<bi nd rol e="pause" conponent="natrix"/>
<bind rol e="start" conponent ="gl assesPub" interface="gl asseslnt"/>
</link>

<link id="Link05" xconnector="itv#onEndlResi zeResunmel" >
<bi nd rol e="onEnd" conponent ="gl assesPub" interface="gl assesFornm nt"/>
<bi nd conponent="matrix" interface="bounds" rol e="set Bounds" >
<bi ndPar am name="bounds" val ue="0, 0, 800, 540"/ >
</ bi nd>
<bi nd conponent="matrix" rol e="resunme"/>
</link>

<li nk id="Link06" xconnector="itv#onEnd1Stopl">
<bi nd rol e="onEnd" conponent="nmatrix"/>
<bi nd rol e="stop" conponent="maestroTV"/>
</link>

</ body>

</ ncl >

Figure 5 — Complete document specification
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6. The XConnector Profile

A hypermedia connector [SOR005] represents a relation that can be used for creating
links in hyperdocuments. A connector specifies a relation independently of
relationships, that is, it does not specify which nodes will interact through the relation.
Links representing the same type of relation, but interconnecting different nodes, can
reuse the same connector, reusing all previous specifications. A hypermedia connector
specifies a set of interface points, called roles. A link refers to a connector and defines a
set of binds, which associate each link endpoint (node interface) to a role of the
connector used.

XConnector Profile is an XML-based language for the definition of connectors
that can be used to specify reference and spatio-temporal hypermedia synchronization
relations, treating reference relations as a particular case of synchronization relations.

The XConnector profile allows the definition of multipoint relations with causal
or constraint semantics, as discussed in [SOR005]. That reference gives the basis for all
concepts used in this section.

Relations in XConnector are event based. As stated in [SoR005], events in NCM
may be instantaneous or have a measurable duration. Relations are defined based on
event states or changes on the event state machine, as shown in Figure 5. Table 20
defines transition names for an event state machine.

only for prefetch events

stop | natural end ™ (natural -7 . T~
< b occurring - = = .—™ finished )
end .~ . e
abort =

Figure 5 - Event state machine

Table 20 - Transition names for an event state machine

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

occurring — prepared (stop or natural end) stops

occurring - prepared (abort) aborts

occurring —finished (natural end) ends’

occurring — paused (pause) pauses

paused —occurring (resume or start) resumes

paused — prepared (stop or abort ) abortsFromPaused

Each connector role defines an id, which has to be unique in the connector role
set, an event type (eventType) and its cardinality. The role cardinality specifies the
minimal (min) and maximal (max) number of participants that may play this role

"Valid only for prefetch type events.
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(number of binds) when this connector is used for creating a link, as will be defined
later. If a role event type is attribution, the role must also define the corresponding
attribute name. If a role type is selection, the role may also define to which selection
apparatus (for example, keyboard or remote control keys) it refers, through its key
attribute. Roles are specialized in action roles, condition roles and assessment roles.
Different types of roles are used depending on the connector type. In constraint
connectors, only assessment roles are allowed. In causal connectors, any type of role
may be used. Action roles (actionRole element) capture actions that can be executed in
causal relations.

When the maximal cardinality value of a role is greater than one, several
participants may play the same role. In this case, a qualifier must be specified each time
the role is used in the glue expressions. Table12 presents possible qualifier values.

Table 21 - Role qualifier values

Role type Qualifier Semantics
Condition all All conditions must be true
Condition any At least one condition must be true
Assessment all All assessments must be considered
Assessment any At least one assessment must be considered
Action par All actions must be executed in parallel
Action excl Only one of the actions must be executed

The XConnector glue specifies how connector roles interact. Every connector
role must be used in the glue. Glues are specialized in causal glues and constraint glues.

A causal connector has causal glue, which defines a triggerExpression, relating
condition and assessment roles, and an actionExpression, relating action roles. When
the trigger expression is satisfied, the action expression must be executed.

Statement expressions relate assessment roles and are used in constraint
connectors for defining spatio-temporal constraints.

Some attribute values from connector roles and glues can be parameterized. The
definition of connector parameters can be done declaring connectorParam child-
elements, which have name 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”).

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 (connectorBases) and
making them available to others for creating links. As an example of connector base, the
well-known synchronization relations defined by Allen [Alle83] are specified in
Appendix A. Appendix B gives another extensive example of connector base.

Table 22 reshows the Connector Module already presented in Table 12. In the
content specification, the same symbols of Table 12 were used: (?) optional, (|) or, (*)
zero or more occurrences, (+) one or more occurrences.

Section 6.1 presents the XConnector module specification using XML Schema,
and Section 6.2, the XConnector 2.3 Language Specification Schema (XConnector
Profile).
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Table 22 — XConnector Module

Elements

Attributes

Content

causalConnector

id, name, description

(connectorParam¥,
conditionRole+,
assessmentRole*, actionRole+,
causalGlue)

constraintConnector

id, name, description

(connectorParam¥,
assessmentRole+,
constraintGlue)

actionRole

id, eventType, min, max

(presentationAction |
assignmentAction)

presentationAction

actionType

empty

assignmentAction

value

empty

conditionRole

id, eventType, min, max,
key

(eventStateTransitionCondition |
attributeCondition |
compoundCondition)

compoundCondition

isNegated, operator

(eventStateTransitionCondition*
| attributeCondition™ |
compoundCondition*)+

eventStateTransitionCondition

transition

empty

attributeCondition

comparator,
attributeType, value

empty

assessmentRole

id, eventType, min, max,
key

(eventStateTransitionAssessment
| attributeAssessment)

eventStateTransitionAssessment

transitionName

empty

attributeAssessment

attributeType

empty

causalGlue

((simpleTriggerExpression
|compoundTriggerExpression),
(simpleActionExpresssion |
compoundActionExpresssion))

constraintGlue

(assessmentStatement |
assessmentValueStatement |
assessmentEventStatement |
compoundStatement)

simpleTriggerExpression

minDelay, maxDelay,
coditionRole, qualifier

compoundTriggerExpression

isNegated, minDelay,
maxDelay,
logicalOperatorType

((simpleTriggerExpression |
compoundTriggerExpression)+ ,
(assessmentStatement |
assessmentValueStatement |
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assessmentEventStatement |
compoundStatement)*)

assessmentStatement comparator,
firstAssessmentRole,
firstAssessmentOffset
firstRoleQualifier,
secondAssessmentRole
secondAssessmentOffset,
secondRoleQualifier,

assessmentValueStatement comparator,
assessmentRole,
assesmentOffset,
roleQualifier, value

compoundStatement operator, isNegated (assessmentStatement |
assessmentValueStatement |
assessmentEventStatement |

compoundStatement)+
simpleActionExpresssion delay,actionRole,
qualifier, repeat,
repeatDelay
compoundActionExpresssion delay,operator (simpleActionExpresssion |
compoundActionExpresssion)+
connectorParam name, type Empty
connectorBase id, name, description (causalConnector*,

constraintConnector*)

6.1. The XConnector 2.3 Module Specification in XML Schema

XConnector Module: NCL23XConnector.xsd

<l--
XML Schena for the NCL nodul es

This is NCL
Copyright: 2000-2005 PUC-RI O LABORATORI O TELEM DI A, Al Ri ghts Reserved.
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23XConnect or . xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

Schema for the NCL XConnector nodul e nanespace.

>

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: connector="http://ww. tel em di a. puc-rio. br/specs/xm / NCL23/ XConnect or "
target Nanespace="http://ww. t el em di a. puc-rio. br/specs/ xm / NCL23/ XConnect or "
el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<conpl exType name="par anmet er Type" >
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<attribute nanme="nane" type="string" use="required"/>
<attribute name="type" type="string" use="required"/>
</ compl exType>

<el ement name="connect or Par ant' type="connect or: par anet er Type"/>

<conpl exType nane="hyper nmedi aConnect or Type" abstract="true">

<sequence>

<el ement ref="connect or: connect or Paranf ni nCccurs="0"

maxQccur s="unbounded"/ >

</ sequence>

<attribute nanme="id" type="I1D" use="required"/>

<attribute name="nane" type="string"/>

<attribute nane="description" type="string"/>
</ conpl exType>

<conpl exType name="causal Connect or Pr ot ot ype" >
<conpl exCont ent >
<ext ensi on base="connect or: hyper medi aConnect or Type" >
<sequence>
<el enent ref="connector:conditionRole" mnCccurs="1"
maxQccur s="unbounded"/ >
<el enment ref="connector:assessnent Rol e" m nCccurs="0"
maxQccur s="unbounded" />
<el enent ref="connector:actionRole" m nCccurs="1"
maxQccur s="unbounded"/ >
<el enent ref="connector:causal d ue"/>
</ sequence>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<conpl exType nane="constrai nt Connect or Pr ot ot ype" >
<conpl exCont ent >
<ext ensi on base="connect or: hyper nedi aConnect or Type" >
<sequence>
<el enment ref="connector:assessnent Rol e" m nCccurs="2"
maxQccur s="unbounded"/ >
<el enent ref="connector:constraintd ue"/>
</ sequence>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<el ement nanme="causal G ue" type="connector: causal G ueType"/ >
<el ement nanme="constrai nt G ue" type="connector:constraintd ueType"/>

<el ement nanme="conditi onRol e" type="connector: conditionRol eType"/>
<el ement name="assessnent Rol e" type="connector: assessnment Rol eType" />
<el ement nanme="acti onRol e" type="connector: acti onRol eType" />

<conpl exType nanme="rol eType" abstract="true">
<attribute nanme="id" type="string" use="required"/>
<attribute nanme="event Type" type="connector:event Type" use="required"/>
<attributeG oup ref="connector:cardinality"/>

</ conpl exType>

<si npl eType nane="event Type" >
<restriction base="string">
<enuner ation val ue="presentation" />
<enurner ation val ue="sel ection" />
<enuneration value="attribution" />
<enurer ati on val ue="poi nt Over" />
<enuner ation val ue="prefetch" />
<enurner ation val ue="focus" />
</restriction>
</ si nmpl eType>
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<attributeG oup nanme="cardinality">
<attribute name="m n" type="positivelnteger" default="1"/>
<attribute name="max" type="connector: maxUni on" defaul t="1"/>
</attributeGoup >

<si npl eType nane="rmaxUni on" >
<uni on menber Types="positivel nteger connector:unboundedString"/>
</ si mpl eType>

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

<conpl exType nane="acti onRol eType" >
<conpl exCont ent >
<ext ensi on base="connector:rol eType">
<group ref="connector:actionG oup"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<group nane="actionG oup">
<choi ce>
<el ement ref="connector: presentationAction"/>
<el ement ref="connector: assi gnnent Action"/>
</ choi ce>
</ group>

<el ement name="present ati onAction" type="connector: presentati onActionType"/>
<el ement name="assi gnment Acti on" type="connector: assi gnnent Acti onType"/>

<conpl exType nane="presentati onActi onType" >

<attribute nanme="actionType" type="connector:presentati onActi onNaneType"
use="required"/>
</ conpl exType>

<conpl exType nane="assi gnnent Acti onType" >
<attribute name="val ue" type="anySi npl eType" use="required"/>
</ conpl exType>

<si npl eType nane="present ati onActi onNanmeType" >
<restriction base="string">
<enuneration val ue="start" />
<enuner ation val ue="stop" />
<enuner ati on val ue="pause" />
<enuneration val ue="resune" />
<enurner ation val ue="abort" />
</restriction>
</ si nmpl eType>

<si npl eType name="unsi gnedLongPar anini on" >
<uni on nenber Types="unsi gnedLong string"/>
</ si nmpl eType>

<si npl eType nanme="r epeat Uni on" >
<uni on nenber Types="nonNegat i vel nt eger connector:unboundedString string"/>
</ si nmpl eType>

<conpl exType nanme="conditi onRol eType" >
<conpl exCont ent >
<ext ensi on base="connector:rol eType">
<group ref="connector:conditionG oup"/>
<attribute name="key" type="string" use="optional"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>
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<group nane="condi ti onG oup" >
<choi ce>
<el enment ref="connector:eventStateTransitionCondition"/>
<el enent ref="connector:attributeCondition"/>
<el ement ref="connect or: conpoundCondi ti on"/>
</ choi ce>
</ group>

<el ement name="event StateTransiti onCondition"
type="connector: event St at eTransi ti onCondi ti onType"/ >

<el ement nanme="attri buteCondition" type="connector:attributeConditionType"/>
<el ement name="conpoundCondi ti on" type="connector: conpoundConditi onType"/>

<conpl exType nane="event St at eTransi ti onCondi ti onType" >
<attribute name="transition" type="connector:transitionType"

use="required"/>

</ conpl exType>

<conpl exType nane="attri buteConditionType">

<attribute name="conparator" type="connector:conparatorType"
use="required"/>

<attribute name="attributeType" type="connector:attributeType"
use="required"/>

<attribute name="val ue" type="anySi npl eType" use="required"/>
</ compl exType>

<conpl exType nane="conmpoundCondi ti onType" >

<sequence>

<group ref="connector:conditionG oup" mnmi nCccurs="2" maxCccurs="2"/>

</ sequence>

<attribute name="operator" type="connector:| ogi cal Operator Type"
use="required"/>

<attribute nane="i sNegated" type="bool ean
</ conpl exType>

default="fal se"/>

<si npl eType nane="1 ogi cal Qper at or Type" >
<restriction base="string">
<enuneration val ue="and" />
<enurneration value="or" />
</restriction>
</ si nmpl eType>

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

<si npl eType nanme="st at eType" >
<restriction base="string">
<enurer ati on val ue="prepared" />
<enurer ation val ue="occurring" />
<enuner ation val ue="paused" />
<enuneration val ue="fini shed" />
</restriction>
</ si npl eType>

<si npl eType nane="transiti onType">
<restriction base="string">
<enumeration value="starts" />
<enuner ation val ue="stops" />
<enuner ati on val ue="pauses" />
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<enuner ation val ue="resunes" />
<enuner ation val ue="aborts" />
<enuner ati on val ue="abort sFronPaused" />
<enuner ation val ue="ends" />
</restriction>
</ si npl eType>

<si npl eType nane="attri buteType">
<restriction base="string">
<enuneration val ue="repeat" />
<enuner ati on val ue="occurences" />
<enuner ation val ue="state" />
<enuner ation val ue="nodeAttribute" />
</restriction>
</ si nmpl eType>

<conpl exType name="assessnent Rol eType" >
<conpl exCont ent >
<ext ensi on base="connector:rol eType">
<group ref="connector:assessnent G oup"/ >
<attribute name="key" type="string" use="optional"/>
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<group nane="assessnment G oup">
<choi ce>
<el enent ref="connector:event StateTransiti onAssessnent"/>
<el enent ref="connector:attributeAssessnent"/>
</ choi ce>
</ group>

<el ement name="event StateTransiti onAssessment"
type="connector: event St at eTr ansi ti onAssessnent Type"/ >

<el ement name="attri buteAssessnent" type="connector:attributeAssessnent Type"/>

<conpl exType nane="event St at eTransi ti onAssessnent Type" >
<attribute name="transition" type="connector:transitionType"

use="required"/>

</ conpl exType>

<conpl exType nanme="attri but eAssessnent Type" >

<attribute name="attributeType" type="connector:attributeType"
use="required"/>
</ conpl exType>

<conpl exType nane="causal Q ueType">
<sequence>
<group ref="connector:triggerExpressi onG oup"/>
<group ref="connector:acti onExpressi onG oup"/>
</ sequence>
</ conpl exType>

<conpl exType nanme="constrai nt d ueType">
<group ref="connector: st at enent Expr essi onG oup"/ >
</ conpl exType>

<conpl exType nane="tri gger Expressi onType" abstract="true">
<attribute name="m nDel ay" type="connector: unsi gnedLongPar anii on”
defaul t="0"/>
<attribute name="maxDel ay" type="connect or: unsi gnedLongPar anii on”
defaul t="0"/>
</ conpl exType>

<conpl exType nane="si npl eTri gger Expr essi onType" >
<conpl exCont ent >
<ext ensi on base="connector:trigger Expressi onType">
<attribute nanme="conditionRol e" type="string" use="required"/>
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<attribute name="qualifier" type="connector:conditionQualifierType"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<si npl eType nanme="condi ti onQualifierType">
<restriction base="string">
<enuneration value="all" />
<enuneration val ue="any" />
</restriction>
</ si nmpl eType>

<conpl exType name="conpoundTri gger Expr essi onType" >
<conpl exCont ent >
<ext ensi on base="connector:trigger Expressi onType">
<sequence>
<group ref="connector:triggerExpressi onG oup"/>
<choi ce m nCccurs="1" maxCccur s="unbounded" >
<group ref="connector:triggerExpressi onG oup"/>
<group ref="connector: st at enent Expr essi onG oup"/ >
</ choi ce>
</ sequence>
<attribute name="operator" type="connector:| ogi cal Operator Type"
use="required"/>
<attribute name="i sNegat ed" type="bool ean" default="fal se"/>
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<el ement name="si npl eTri gger Expr essi on"
type="connector: si npl eTri gger Expr essi onType"/ >
<el ement name="conpoundTri gger Expr essi on"
type="connect or: conpoundTri gger Expr essi onType"/ >

<group nane="tri gger Expressi onG oup" >
<choi ce>
<el ement ref="connector: sinpl eTri gger Expressi on"/>
<el ement ref="connect or: conpoundTri gger Expr essi on"/ >
</ choi ce>
</ gr oup>

<conpl exType nane="st at ement Expr essi onType" abstract="true"/>

<conpl exType nanme="si npl eSt at enent Type" abstract="true">
<conpl exCont ent >
<ext ensi on base="connect or: st at ement Expr essi onType" >
<attribute name="conparator" type="connector:conparator Type"
use="required"/>
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<conpl exType nanme="assessmnent St at enent Type" >
<conpl exCont ent >
<ext ensi on base="connect or: si npl eSt at ement Type" >
<attribute name="firstAssessnment Rol e" type="string" use="required"/>
<attribute name="firstRoleQualifier"
type="connector:conditionQualifierType"/>
<attribute name="first Assessmentf fset" type="string" use="optional"/>
<attribute name="secondAssessnent Rol e" type="string" use="required"/>
<attribute name="secondRol eQualifier"
type="connector:conditionQualifierType"/>
<attribute nanme="secondAssessment Of fset" type="string" use="optional"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<conpl exType nane="assessnent Val ueSt at enent Type" >
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<conpl exCont ent >
<ext ensi on base="connect or: si npl eSt at enment Type" >
<attribute name="assessnent Rol e" type="string" use="required"/>
<attribute nane="rol eQualifier"
type="connector: condi tionQualifierType"/>
<attribute nane="assessnentOfset" type="string" use="optional"/>
<attribute name="val ue" type="anySi npl eType" use="required"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<conpl exType nane="conpoundSt at ement Type" >
<conpl exCont ent >
<ext ensi on base="connect or: st at enent Expr essi onType" >
<sequence>
<group ref="connector: st at enent Expr essi onG oup" m nCccurs="2"
maxCccur s="unbounded"/ >
</ sequence>
<attribute name="operator" type="connector:| ogi cal Operator Type"
use="required"/>
<attribute name="i sNegat ed" type="bool ean" default="fal se"/>
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<el ement name="assessnent St at enent" type="connector: assessnent St at ement Type"/ >
<el ement name="assessnent Val ueSt at ement "
type="connect or: assessnent Val ueSt at enent Type"/ >

<el ement nanme="conpoundSt at enment” type="connect or: conpoundSt at enent Type"/ >

<group nane="st at enent Expr essi onG oup" >
<choi ce>
<el enent ref="connector:assessnment Statenent"/>
<el enent ref="connector:assessnent Val ueSt at enent"/ >
<el ement ref="connector: conpoundSt at enent"/ >
</ choi ce>
</ group>

<conpl exType nane="acti onExpressi onType" abstract="true">
<attribute name="del ay" type="connector: unsi gnedLongPar anini on"

defaul t="0"/>

</ conpl exType>

<conpl exType nanme="si npl eAct i onExpr essi onType" >
<conpl exCont ent >
<ext ensi on base="connector: acti onExpressi onType" >
<attribute nane="actionRol e" type="string" use="required"/>
<attribute name="qualifier" type="connector:actionQualifierType"/>
<attribute name="repeat" type="connector:repeatUnion" default="0"/>
<attribute name="repeat Del ay" type="connector: unsi gnedLongPar anni on"
defaul t="0"/>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<si npl eType nane="conpoundActi onCQper at or Type" >
<restriction base="string">
<enuneration val ue="par" />
<enuneration val ue="seq" />
<enuneration val ue="excl" />
</restriction>
</ si npl eType>

<si npl eType nane="acti onQualifierType">
<restriction base="string">
<enuneration value="all" />
<enuner ati on val ue="one" />
</restriction>
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</ si npl eType>

<conpl exType name="conpoundActi onExpressi onType" >
<conpl exCont ent >
<ext ensi on base="connector: acti onExpressi onType" >
<choi ce mi nCccurs="2" maxCccurs="2">
<group ref="connector:acti onExpressi onG oup"/>
</ choi ce>
<attribute name="operator" type="connector: conpoundActi onCQper at or Type
use="required"/>
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<el ement nane="si npl eActi onExpressi on”
type="connector: si npl eActi onExpr essi onType"/ >
<el ement name="conpoundActi onExpr essi on"
type="connect or: conpoundAct i onExpr essi onType"/ >

<group nane="acti onExpressi onG oup" >
<choi ce>
<el ement ref="connector: si npl eActi onExpressi on"/>
<el ement ref="connect or: conpoundAct i onExpr essi on"/ >
</ choi ce>
</ group>

<conpl exType nane="connect or BasePr ot ot ype" >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="connector: causal Connector"/>
<el enent ref="connector:constraint Connector"/>
</ choi ce>
<attribute nanme="id" type="1D"'" use="optional"/>
<attribute name="description" type="string" use="optional"/>
</ conpl exType>

<el ement name="causal Connector" type="connector: causal Connect or Prot ot ype"/ >
<el ement name="constrai nt Connect or"
type="connect or: constrai nt Connect or Pr ot ot ype"/ >

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

</ schenma>

6.2. The XConnector Profile Specification in XML Schema

XConnector23.xsd

<l--
XML Schenma for the NCL Language

This is NCL
Copyright: 2000-2005 LABORATORI O TELEM DIA, Al Rights Reserved
See http://ww.tel emdia.puc-rio.br

Public URI: http://ww.telemndia.puc-
rio.br/specs/xm /NCL23/ profil es/ XConnect or 23. xsd
Aut hor: Tel eM di a Laboratory

Revi si on: 29/ 06/ 2005

-->
<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
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xm ns: connector="http://ww.tel endia.puc-
rio.br/specs/xm /NCL23/ XConnect or"

xm ns: structure="http://ww. tel en di a. puc-
rio.br/specs/xm /NCL23/ Structure”

xm ns: profile="http://ww.tel enidia.puc-
rio.br/specs/xm /NCL23/ profil es"

tar get Nanespace="http://ww. t el eni di a. puc-
rio.br/specs/xm /NCL23/ profil es"

el ement For mDef aul t =" qual i fi ed" attri but eFormDef aul t ="unqualified" >

<I-- inmport the definitions in the npbdul es nanespaces -->

<i nport namespace="http://ww.tel eni di a. puc-
rio.br/specs/xm /NCL23/ XConnect or"
schemaLocation="http://ww. tel em di a. puc-
rio.br/specs/xm /NCL23/ nodul es/ NCL23XConnect or . xsd"/ >

<i nport nanmespace="http://ww.tel en dia. puc-
rio.br/specs/xm /NCL23/ Structure" schenmaLocation="http://ww.tel em di a. puc-
rio.br/specs/xm /NCL23/ nmodul es/ NCL23St ruct ur e. xsd"/ >

<l-- -->
<l-- Structure -->
<l-- -->
<l-- extends ncl elenent -->

<el ement name="ncl" substituti onGoup="structure:ncl"/>
<l-- extends head el ement -->

<conpl exType nane="headType" >
<conpl exCont ent >
<ext ensi on base="structure: headPr ot ot ype" >
<all >
<el ement ref="profil e: connectorBase" />
<fall>
</ ext ensi on>
</ compl exCont ent >
</ conpl exType>

<el ement nane="head" type="profil e: headType"
substituti onG oup="structure: head"/>

<l--
->
<l -- XConnect or
->
<l--
->
<l -- extends causal Connector element -->

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

<el ement nanme="causal Connector" type="profile: causal Connector Type"
substituti onG oup="connect or: causal Connector"/ >

<l -- extends constraintConnector elenment -->

<conpl exType nanme="constrai nt Connect or Type" >
<conpl exCont ent >
<ext ensi on base="connect or: const rai nt Connect or Pr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
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</ conpl exType>

<el ement name="constrai nt Connector" type="profile: constrai nt Connect or Type"
substituti onG oup="connector: constrai nt Connector"/>

<l -- extends connectorBase el enent -->

<conpl exType nane="connect or BaseType" >
<conpl exCont ent >
<ext ensi on base="connect or: connect or BasePr ot ot ype" >
</ ext ensi on>
</ conpl exCont ent >
</ compl exType>

<el ement name="connect or Base" type="profil e: connect or BaseType"
substituti onG oup="connect or: connect or Base"/ >

<el ement nane="connect or Parant substituti onG oup="connector: connect or Parani/ >

<el ement name="condi ti onRol e"
substituti onG oup="connector: conditionRol e"/>
<el ement name="assessmnent Rol e"
substituti onG oup="connector: assessnent Rol e"/ >
<el ement name="actionRol e" substitutionG oup="connector:actionRole"/>

<el ement name="conpoundCondi tion"
substituti onG oup="connect or: conpoundCondi ti on"/>

<el ement name="event StateTransiti onCondition"

substituti onG oup="connector: event St ateTransiti onCondition"/>
<el ement name="attributeCondition"

substitutionG oup="connector:attributeCondition"/>
<el ement name="event St ateTransiti onAssessment"

substituti onG oup="connector: event St ateTransi ti onAssessnent"/ >
<el ement name="attri buteAssessnent"”

substitutionG oup="connector:attributeAssessment"/>

<el erent name="presentati onAction”

substituti onG oup="connector: presentati onAction"/>
<el erent nane="assi gnment Acti on"

substituti onG oup="connector: assi gnnent Acti on"/>

<el ement nanme="causal G ue" substituti onG oup="connector:causal d ue"/>
<el ement nane="constrai ntd ue"
substitutionG oup="connector:constraintd ue"/>

<el ement name="si npl eTri gger Expr essi on"

substituti onG oup="connector: si npl eTri gger Expr essi on"/ >
<el ement name="conpoundTri gger Expr essi on"

substituti onG oup="connect or: conpoundTri gger Expr essi on"/>
<el ement nane="si npl eActi onExpr essi on”

substituti onG oup="connect or: si npl eActi onExpr essi on"/ >
<el erent name="conpoundActi onExpr essi on"

substituti onG oup="connect or: conpoundActi onExpr essi on"/ >
<el ement name="assessnent St at enent "

substituti onG oup="connector: assessnent St atement"/ >
<el ement nanme="assessnent Val ueSt at ement "

substituti onG oup="connect or: assessnent Val ueSt at enent "/ >
<el ement name="conpoundSt at emrent

substituti onG oup="connect or: conpoundSt at ement "/ >

</ schema>
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7. Final Remarks

In order to offer a scalable hypermedia model, with characteristics that can be
progressively incorporated in hypermedia system implementations, NCM was divided
in several parts. This technical report deals with the declarative language for authoring
documents based on NCM, which comprises Part 6: NCL (Nested Context Language)
Main Profile.

NCL is a very powerful authoring language that comes with a substantial
learning curve. However, one of the most requested features of any authoring system is
simplicity. In this sense, many users become overwhelmed with the capabilities
provided within NCL. The use of pre built templates (see [SORC05]) and connectors,
made by language experts, can render this task less difficult. Providing a comprehensive
visual interface to control the presentation workflow creation process and exposing all
of NCL’s functionality is a goal that should be followed.
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Appendix A: Connector Base for Allen’s Relations

<?xm version="1.0"?>

<ncl id="Allen_Tenporal _Rel ati ons”

xm ns="http://ww. tel em dia. puc-rio. br/specs/xm /NCL23/ profil es"

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"

Xsi : schemaLocati on="http://wwv.tel em di a. puc-ri o. br/specs/ xm / NCL23/ profiles
http://wwv. tel emdia.puc-rio.br/specs/xm /NCL23/ profil es/ XConnect or. xsd" >

<head>
<connect or Base>

<constrai nt Connector id="nmeetsConstraint" >
<assessnent Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<constraintd ue>
<assessnent St at enent conpar at or =" eq" nmai nAssessnent Rol e="xEnd"
ot her Assessnent Rol e="yBegi n"/ >
</ constraintd ue>
</ constrai nt Connector >

<causal Connector id="meetsStart">
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentation">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpressi on actionRol e="start"/>
</ causal G ue>
</ causal Connect or >

<causal Connector id="neetsStop">
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi ti onCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpr essi on acti onRol e="stop"/>
</ causal G ue>
</ causal Connect or >

<constrai nt Connector id="startsConstraint" >
<assessnent Rol e i d="xBegi n" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<constraintd ue>
<assessnent St at enent conpar at or ="eq" nai nAssessnent Rol e="xBegi n"
ot her Assessnent Rol e="yBegi n"/ >
</ constrai nt d ue>
</ constrai nt Connect or >

<causal Connector id="starts">
<condi ti onRol e i d="onBegi n" event Type="presentation">
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<event St at eTransi tionCondition transition="starts"/>

</ condi ti onRol e>

<actionRole id="start" event Type="presentation">
<presentati onAction actionType="start"/>

</ acti onRol e>

<causal d ue>
<si npl eTri gger Expressi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpressi on actionRol e="start"/>

</ causal d ue>

</ causal Connect or >

<constrai nt Connector id="finishesConstraint" >
<assessment Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessment Rol e>
<assessnent Rol e i d="yEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constrai nt @ ue>
<assessnent St at enent conparat or ="eq" nmai nAssessnent Rol e=" xEnd"
ot her Assessnent Rol e="yEnd"/ >
</ constrai ntd ue>
</ constrai nt Connector >

<causal Connector id="finishes">
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransitionCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpr essi on acti onRol e="stop"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or id="before">
<par am nane="del ay" type="unsi gnedLong"/>
<condi ti onRol e id="afterEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentation">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="aft er End"
m nDel ay="%del ay" maxDel ay="$del ay"/>
<si npl eAct i onExpressi on actionRol e="start"/>
</ causal G ue>
</ causal Connect or >

<constrai nt Connector id="beforeConstraint" >
<assessnent Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<constraintd ue>
<assessnent St at enent conparator="|t" nai nAssessnent Rol e="xEnd"
ot her Assessnent Rol e="yBegi n"/ >
</ constraintd ue>
</ constrai nt Connector >

<constrai nt Connector id="during">
<assessment Rol e i d="xBegi n" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
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</ assessnent Rol e>
<assessnent Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<assessnent Rol e i d="yEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constrai nt @ ue>
<conpoundSt at enent oper at or ="and" >
<assessment St at enent
mai nAssessnent Rol e="yBegi n" ot her Assessnent Rol e=" xBegi n"
conparator="1t"/>
<assessment St at enent
mai nAssessnent Rol e="xEnd" ot her Assessnent Rol e="yEnd"
conparator="I1t"/>
</ pr opert yExpressi on>
</ constrai ntd ue>
</ const r ai nt Connect or >

<constrai nt Connector id="overl aps">
<assessment Rol e i d="xBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<assessnent Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<assessnent Rol e i d="yEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constrai nt @ ue>
<conpoundSt at enent oper at or ="and" >
<assessnent St at enent
mai nAssessnent Rol e="xBegi n" ot her Assessnent Rol e="yBegi n"
conparator="1t"/>
<assessment St at enent
mai nAssessnent Rol e="xEnd" ot her Assessnent Rol e="yEnd"
conparator="I1t"/>
</ propert yExpressi on>
</ constrai ntd ue>
</ const r ai nt Connect or >

<constrai nt Connector id="equal s">
<assessment Rol e i d="xBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<assessnent Rol e i d="xEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessment Rol e i d="yBegi n" event Type="presentation">
<event St at eTr ansi ti onAssessnent transition="starts"/>
</ assessment Rol e>
<assessnent Rol e i d="yEnd" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constrai nt @ ue>
<conpoundSt at enent oper at or ="and" >
<assessmnent St at enent
mai nAssessnent Rol e="xBegi n" ot her Assessnent Rol e="yBegi n"
conparator="eq"/>
<assessment St at enent
mai nAssessnent Rol e="xEnd" ot her Assessnent Rol e="yEnd"
conparator="eq"/>

78




</ propert yExpressi on>
</ constrai ntd ue>
</ constrai nt Connect or >

</ connect or Base>
</ head>
</ ncl >
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Appendix B: Another Extensive Connector Base

<?xm version="1.0" encodi ng="UTF- 8" ?>

<ncl id="connBase" xm ns="http://ww.telemdia.puc-
rio.br/specs/xm /NCL23/ profil es"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

xsi : schemaLocation="http://wwv.tel em di a. puc-rio. br/specs/xm /NCL22/ profil es
http://ww. tel em dia.puc-rio.br/specs/xm/NCL23/ profil es/ XConnect or. xsd" >

<head>
<connect or Base>

<!-- Causal Connectors 1to 1 -->
<l-- OnBegin -->

<causal Connector id="onBeginlStartl1l">
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentation">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpressi on actionRol e="start"/>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1Stopl">
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpr essi on acti onRol e="stop"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi nlPausel" >
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentation">
<presentati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpr essi on acti onRol e="pause"/ >
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onBegi n1Resunel">

<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e i d="resune" event Type="presentation">
<present ati onAction actionType="resunme"/>

</ acti onRol e>

<causal d ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpressi on actionRol e="resunme"/>




</ causal G ue>
</ causal Connect or >

<causal Connector i d="onBegi n1Set Var1">
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" event Type="attribution">
<assi gnnent Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpressi on acti onRol e="set"/>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onBegi n1Resi zel">
<connect or Par am name="bounds" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ causal G ue>
</ causal Connect or >

<l-- OnEnd -->

<causal Connector id="onEndlStart1">
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St ateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentation">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpressi on actionRol e="start"/>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onEndl1Stopl">
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" eventType="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpressi on acti onRol e="stop"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEndlPausel">

<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>

</ condi ti onRol e>

<actionRol e i d="pause" event Type="presentation">
<present ati onAction actionType="pause"/>

</ acti onRol e>

<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
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<si npl eAct i onExpr essi on acti onRol e="pause"/ >
</ causal 4 ue>
</ causal Connect or >

<causal Connect or id="onEndl1Resunel">
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="resunme" event Type="presentation">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpressi on actionRol e="resune"/ >
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEndlSet Var1">
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St ateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution">
<assi gnnment Action val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpressi on acti onRol e="set"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or id="onEndlResizel">
<connect or Par am nanme="bounds" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ causal 4 ue>
</ causal Connect or >

<!-- OnMuseSel ection -->

<causal Connect or i d="onMuseSel ectionlStart1">
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="start" event Type="presentation">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on actionRol e="start"/>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onMuseSel ectionlStopl">
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
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<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpr essi on acti onRol e="stop"/>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onMuseSel ecti onlPausel">
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentation">
<presentati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpr essi on acti onRol e="pause"/ >
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onMuseSel ecti onlResunel">
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="resunme" event Type="presentation">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on actionRol e="resune"/ >
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onMuseSel ectionlSetVar1">
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" event Type="attribution">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on acti onRol e="set"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onMuseSel ectionlResizel">
<connect or Par am nanme="bounds" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal d ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ causal G ue>
</ causal Connect or >

<l-- OnKeySel ection -->

<causal Connector id="onKeySel ectionlStartl">
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
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<actionRole id="start" event Type="presentation">
<presentati onAction actionType="start"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="start"/>

</ causal d ue>

</ causal Connect or >

<causal Connector id="onKeySel ecti on1Stopl">
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on acti onRol e="stop"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlPausel" >
<connect or Par am nane="keyCode" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentation">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpr essi on acti onRol e="pause"/ >
</ causal G ue>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onlResunel" >
<connect or Par am nane="keyCode" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="resunme" event Type="presentation">
<present ati onAction actionType="resunme"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="resune"/ >
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onKeySel ecti onlSet Var1">
<connect or Par am nanme="keyCode" type="xsi:string"/>
<connect or Par am nane="var" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution">
<assi gnnment Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on acti onRol e="set"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlResi zel">
<connect or Par am name="keyCode" type="xsi:string"/>
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<connect or Par am nane="bounds" type="xsi:string"/>

<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >

<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnent Acti on val ue="$bounds"/ >

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on acti onRol e="set Bounds"/ >

</ causal d ue>

</ causal Connect or >

<!-- Causal Connectors 1 to N-->
<l-- OnBegin -->

<causal Connector id="onBegi nlStartN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1PauseN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1ResuneN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
</ causal d ue>
</ causal Connect or >
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<causal Connect or i d="onBegi n1Set Var N'>
<connect or Par am name="var" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onBegi n1St art NSt opN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onBegi n1St art NPauseN">
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="pause" event Type="presentati on" nax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St art NResuneN' >
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal d ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
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</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St art NSet Var N' >
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operator="seq">
<si mpl eActi onExpression actionRol e="start" qualifier="all"/>
<si npl eActi onExpression actionRol e="set" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connector i d="onBegi n1St art NResi ze">
<connect or Par am name="bounds" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operat or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St art NDel aySt opN'>
<connect or Par am nanme="del ay" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St ateTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start" />
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all" del ay="%del ay"
/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onBegi n1St opNStartN'>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
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</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opNPauseN">
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="pause" event Type="presentati on" nax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opNResunmeN" >
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="resune" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="resunme"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n" />
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opNSet Var N'>

<connect or Par am nane="var" type="xsi:string"/>

<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>

</ acti onRol e>

<actionRol e id="set" eventType="attribution" nmax="unbounded">
<assi gnnent Acti on val ue="$var"/>

</ acti onRol e>

<causal d ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
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<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eActi onExpression actionRol e="set" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opNResi ze" >
<connect or Par am nane="bounds" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnent Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on acti onRol e="set Bounds"/ >
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1St opNDel aySt art N'>
<connect or Par am nanme="del ay" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start" />
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"
del ay="%del ay" />
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connector i d="onBegi n1Set Var NDel aySt opN' >
<connect or Par am nanme="del ay" type="xsi:string"/>
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" nax="unbounded">
<assi gnnment Action val ue="$var"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all" del ay="%$del ay"
/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >
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<l-- OnEnd -->

<causal Connect or id="onEndlStartN'>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onEnd1St opN'>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransitionCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEndlPauseN"'>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpr essi on acti onRol e="pause" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or id="onEndl1ResuneN"'>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="resune" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="resunme"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<si npl eAct i onExpressi on actionRol e="resunme" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEnd1Set Var N'>
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" nax="unbounded">
<assi gnnment Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ causal d ue>
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</ causal Connect or >

<causal Connect or i d="onEnd1Start NSt opN'>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEnd1Start NPauseN'>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St ateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="pause" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conmpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ cormpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEnd1StartNResunmeN">
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransitionCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="resune" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="resunme"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conmpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="resunme" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onEnd1Start NSet VarN'>

<connect or Par am nanme="var" type="xsi:string"/>

<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondition transition="stops"/>

</ condi ti onRol e>

<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>

</ acti onRol e>

<actionRol e id="set" eventType="attribution" max="unbounded">
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<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eActi onExpression actionRole="start" qualifier="all"/>
<si mpl eActi onExpression actionRol e="set" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onEnd1Start NResize">
<connect or Par am name="bounds" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal d ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEnd1St art NDel aySt opN' >
<connect or Par am nane="del ay" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start" />
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all" del ay="%del ay"
/>
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEnd1St opNStartN"'>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd" />
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ compoundAct i onExpr essi on>
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</ causal G ue>
</ causal Connect or >

<causal Connector i d="onEnd1St opNPauseN'>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="pause" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connector i d="onEnd1St opNResunmeN'>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransitionCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEnd1St opNSet Var N' >
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransitionCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e id="set" eventType="attribution" nax="unbounded">
<assi gnnment Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
<si mpl eActi onExpression actionRol e="set" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onEndl1St opNResi ze" >
<connect or Par am name="bounds" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
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</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onEnd1St opNDel aySt art N'>
<connect or Par am nanme="del ay" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<presentati onAction actionType="start" />
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eActi onExpressi on actionRol e="start" qualifier="all"
del ay="$%del ay" />
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onEnd1Del aySt opNSt opN' >
<connect or Par am nanme="del ay" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="del aySt op" event Type="presentati on" nax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd" />
<conpoundAct i onExpr essi on operator="seq">
<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eActi onExpressi on actionRol e="del ayStop" qualifier="all"
del ay="$%del ay" />
</ cormpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<!l -- OnMuseSel ection -->

<causal Connect or i d="onMuseSel ectionlStartN'>

<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
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</ causal G ue>
</ causal Connect or >

<causal Connect or id="onMuseSel ecti onlStopN'>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onMuseSel ecti onlPauseN'>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="pause"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on acti onRol e="pause" qualifier="all"/>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onMuseSel ecti onlResunmeN">
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onMuseSel ecti onlSet VarN'>
<connect or Par am name="var" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" nax="unbounded">
<assi gnnment Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onMuseSel ecti onlStart NSt opN'>

<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRole id="start" event Type="presentation" nmnax="unbounded">
<presentati onAction actionType="start"/>

</ acti onRol e>

<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
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<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or id="onMwuseSel ectionlStartNSet VarN'>
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onMuseSel ecti onlSt opNSet Var N'>
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<causal d ue>
<si mpl eTri gger Expressi on condi ti onRol e="onMuseSel ecti on"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connector i d="onMuseSel ectionlSetVar 1St opNStartN'>

<connect or Par am nanme="var" type="xsi:string"/>

<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e id="set" event Type="attribution">
<assi gnnent Acti on val ue="$var"/ >

</ acti onRol e>

<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>

</ acti onRol e>

<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<conpoundAct i onExpr essi on operator="seq">

<si npl eAct i onExpressi on acti onRol e="set"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si mpl eActi onExpression actionRol e="start" qualifier="all"/>

</ compoundAct i onExpr essi on>
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</ causal G ue>
</ causal Connect or >

<causal Connector i d="onMuseSel ecti onSet Var Resi zeStart St op">
<connect or Par am name="bounds" type="xsi:string"/>
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onMuseSel ecti on" event Type="sel ecti on">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution">
<assi gnnment Acti on val ue="$var"/>
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnent Acti on val ue="$bounds"/ >
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onMuseSel ecti on"/ >
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on acti onRol e="set"/>
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<I-- OnKeySel ection -->

<causal Connect or i d="onKeySel ecti onlStartN"'>
<connect or Par am nane="keyCode" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connector i d="onKeySel ecti on1St opN'>
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlPauseN'>
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
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<actionRol e i d="pause" event Type="presentati on" nmax="unbounded">
<presentati onAction actionType="pause"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="pause" qualifier="all"/>

</ causal d ue>

</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlResuneN'>
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="resune" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlSet Var N'>
<connect or Par am nane="keyCode" type="xsi:string"/>
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onKeySel ecti on1Start NSt opN'>
<connect or Par am nanme="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlStart NSet Var N'>

<connect or Par am nane="keyCode" type="xsi:string"/>

<connect or Par am nanme="var" type="xsi:string"/>

<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e id="set" eventType="attribution" max="unbounded">
<assi gnnent Acti on val ue="$var"/ >

</ acti onRol e>

<actionRole id="start" event Type="presentation" nax="unbounded">
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<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti on1St opNSet Var N'>

<connect or Par am nanme="keyCode" type="xsi:string"/>

<connect or Par am nane="var" type="xsi:string"/>

<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St ateTransi tionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>

</ acti onRol e>

<actionRol e id="set" eventType="attribution" nmax="unbounded">
<assi gnnent Acti on val ue="$var"/ >

</ acti onRol e>

<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on oper at or="seq" >

<si npl eAct i onExpressi on actionRol e="set" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>

</ compoundAct i onExpr essi on>

</ causal d ue>

</ causal Connect or >

<causal Connect or i d="onKeySel ecti onlSet Var 1St opNSt art N' >

<connect or Par am name="keyCode" type="xsi:string"/>

<connect or Par am nane="var" type="xsi:string"/>

<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode" >
<event St at eTransi tionCondition transition="starts"/>

</ condi ti onRol e>

<actionRol e id="set" eventType="attribution">
<assi gnnment Action val ue="$var"/>

</ acti onRol e>

<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>

</ acti onRol e>

<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>

</ acti onRol e>

<causal G ue>
<si mpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on operator="seq">

<si npl eAct i onExpressi on acti onRol e="set"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si mpl eActi onExpression actionRol e="start" qualifier="all"/>

</ compoundAct i onExpr essi on>

</ causal d ue>

</ causal Connect or >

<causal Connector i d="onKeySel ecti onSet Var Resi zeSt art St op" >
<connect or Par am name="keyCode" type="xsi:string"/>
<connect or Par am nane="bounds" type="xsi:string"/>
<connect or Par am nanme="var" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" event Type="attribution">
<assi gnnent Acti on val ue="$var"/ >
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
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<assi gnnent Acti on val ue="$bounds"/ >
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on acti onRol e="set"/>
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onKeySel ecti on1StoplResi zePauselStartl1">
<connect or Par am name="keyCode" type="xsi:string"/>
<connect or Par am nanme="bounds" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentation">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<actionRol e i d="pause" event Type="presentation" >
<presentati onAction actionType="pause"/>
</ acti onRol e>
<actionRole id="start" event Type="presentation" >
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"/>
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="stop" />
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si npl eAct i onExpr essi on acti onRol e="pause" />
<si npl eAct i onExpressi on actionRol e="start" />
</ conmpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onEndlResi zeResunel">
<connect or Par am nanme="bounds" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >
</ acti onRol e>
<actionRol e i d="resune" event Type="presentation" >
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si npl eAct i onExpressi on actionRol e="resune" />
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >
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<causal Connector i d="onBegi n1SetVar1Start1">
<connect or Par am nane="var" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e id="set" eventType="attribution">
<assi gnnment Action val ue="$var"/>
</ acti onRol e>
<actionRole id="start" event Type="presentation">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<conpoundAct i onExpr essi on operator="seq">
<si npl eAct i onExpressi on actionRol e="start"/>
<si npl eAct i onExpressi on actionRol e="set"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<! -- Causal Connectors Nto 1 -->

<causal Connector id="onOr KeySel ecti onNResi zel" >
<connect or Par am nanme="keyCode" type="xsi:string"/>
<connect or Par am nanme="bounds" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode"
max="unbounded" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnent Acti on val ue="$bounds" />
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<si npl eAct i onExpressi on acti onRol e="set Bounds"/ >
</ causal d ue>
</ causal Connect or >

<! -- Causal Connectors Nto N -->

<causal Connect or i d="onKeySel ecti onNStartN'>
<connect or Par am nanme="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ecti on" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si nmpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<si mpl eActi onExpression actionRole="start" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onKeySel ecti onNSt opN">
<connect or Par am nanme="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
</ causal d ue>
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</ causal Connect or >

<causal Connect or i d="onKeySel ecti onNPauseN">
<connect or Par am nane="keyCode" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode"
max="unbounded" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="pause" event Type="presentati on" nax="unbounded">
<present ati onAction actionType="pause"/>
</ acti onRol e>
<causal d ue>
<si nmpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<si npl eAct i onExpressi on actionRol e="pause" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onNResunmeN'>
<connect or Par am nanme="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="resune" event Type="presentation" max="unbounded">
<present ati onAction actionType="resune"/>
</ acti onRol e>
<causal G ue>
<si nmpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<si npl eActi onExpressi on actionRol e="resune" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onKeySel ecti onNSt art NSt opN' >
<connect or Par am name="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ecti on" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<si nmpl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<conpoundAct i onExpr essi on oper at or="seq" >
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ conpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<causal Connector id="onKeySel ecti onStopStart">
<connect or Par am nanme="keyCode" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<si npl eTri gger Expressi on condi ti onRol e="onKeySel ecti on" qualifier="any"/>
<conpoundAct i onExpr essi on oper at or="seq" >
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<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal 4 ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1AttNodeTest 1Start N'>
<connect or Par am nane="val ue" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessment Rol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal d ue>
<compoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<assessnent Val ueSt at ement assessment Rol e="at t NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ compoundTri gger Expr essi on>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1Att NodeTest 1St opN'>
<connect or Par am nane="val ue" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRol e i d="stop" event Type="presentati on" max="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<compoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<assessnent Val ueSt at ement assessment Rol e="at t NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<si npl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connect or i d="onEndl1Att NodeTest 1StartN'>
<connect or Par am nane="val ue" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRole id="start" event Type="presentati on" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<assessnent Val ueSt at ement assessment Rol e="at t NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ causal d ue>
</ causal Connect or >
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<causal Connector i d="onEndlAtt NodeTest 1St opN'>
<connect or Par am nanme="val ue" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St at eTransiti onCondi tion transition="stops"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<assessnent Val ueSt at enent assessnent Rol e="att NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ compoundTri gger Expr essi on>
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onKeySel ecti onNAtt NodeTest 1Start N'>
<connect or Par am nanme="keyCode" type="xsi:string"/>
<connect or Par am nane="val ue" type="xsi:string"/>
<condi tionRol e i d="onKeySel ecti on" event Type="sel ecti on" key="$keyCode"
max="unbounded" >
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si nmpl eTri gger Expressi on condi ti onRol e="onKeySel ecti on"
qualifier="any"/>
<assessnent Val ueSt at ement assessment Rol e="at t NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<si npl eActi onExpression actionRole="start" qualifier="all"/>
</ causal d ue>
</ causal Connect or >

<causal Connector i d="onKeySel ecti onNAtt NodeTest 1St opN'>
<connect or Par am nane="keyCode" type="xsi:string"/>
<connect or Par am nanme="val ue" type="xsi:string"/>
<condi ti onRol e i d="onKeySel ection" event Type="sel ection" key="$keyCode"
max="unbounded" >
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on operat or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onKeySel ecti on"
qualifier="any"/>
<assessnent Val ueSt at enent assessnent Rol e="att NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
</ causal d ue>
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</ causal Connect or >

<causal Connect or i d="onBegi n1Att NodeTest 1St art NSt opN" >
<connect or Par am nane="val ue" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event St at eTransi tionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onBegi n"/ >
<assessnent Val ueSt at enent assessnent Rol e="att NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ compoundTri gger Expr essi on>
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEndlAtt NodeTest 1St art NSt opN'>
<connect or Par am nane="val ue" type="xsi:string"/>
<condi ti onRol e i d="onEnd" event Type="presentation">
<event StateTransiti onCondition transition="stops"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRole id="start" event Type="presentation" nax="unbounded">
<presentati onAction actionType="start"/>
</ acti onRol e>
<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expressi on condi ti onRol e="onEnd"/ >
<assessnent Val ueSt at enent assessnent Rol e="att NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<conpoundAct i onExpr essi on operator="seq">
<si mpl eAct i onExpressi on actionRol e="stop" qualifier="all"/>
<si npl eAct i onExpressi on actionRol e="start" qualifier="all"/>
</ compoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onEndl1Att NodeTest 1Resi zelSt opN'>

<connect or Par am nane="bounds" type="xsi:string"/>

<connect or Par am nanme="val ue" type="xsi:string"/>

<condi ti onRol e i d="onEnd" event Type="presentati on">
<event St ateTransiti onCondition transition="stops"/>

</ condi ti onRol e>

<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>

</ assessnent Rol e>

<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnment Acti on val ue="$bounds"/ >

</ acti onRol e>
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<actionRol e i d="stop" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="stop"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expr essi on condi ti onRol e="onEnd"/ >
<assessnent Val ueSt at ement assessment Rol e="at t NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<conpoundAct i onExpr essi on oper at or="seq" >
<si mpl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si mpl eActi onExpressi on actionRol e="stop" qualifier="all"/>
</ conmpoundAct i onExpr essi on>
</ causal G ue>
</ causal Connect or >

<causal Connect or i d="onBegi n1Att NodeTest 1Resi zelStart N'>
<connect or Par am nanme="bounds" type="xsi:string"/>
<connect or Par am nanme="val ue" type="xsi:string"/>
<condi ti onRol e i d="onBegi n" event Type="presentation">
<event StateTransitionCondition transition="starts"/>
</ condi ti onRol e>
<assessnent Rol e i d="att NodeTest" event Type="attri bution">
<attributeAssessnent attributeType="nodeAttribute"/>
</ assessnent Rol e>
<actionRol e i d="set Bounds" event Type="attri bution">
<assi gnnent Acti on val ue="$bounds" />
</ acti onRol e>
<actionRole id="start" event Type="presentati on" nmax="unbounded">
<present ati onAction actionType="start"/>
</ acti onRol e>
<causal G ue>
<conpoundTri gger Expr essi on oper at or ="and" >
<si npl eTri gger Expressi on condi ti onRol e="onBegi n"/ >
<assessnent Val ueSt at enent assessnent Rol e="att NodeTest" conpar at or ="eq"
val ue="$val ue"/ >
</ conpoundTri gger Expr essi on>
<conmpoundAct i onExpr essi on oper at or ="seq" >
<si mpl eAct i onExpr essi on acti onRol e="set Bounds"/ >
<si mpl eActi onExpression actionRol e="start" qualifier="all"/>
</ conpoundAct i onExpr essi on>
</ causal d ue>
</ causal Connect or >

<l-- Constraint Conectores 1 to 1/ conparator "eq" -->

<constrai nt Connector id="trStopsTestltrStartsTest1l" >
<assessment Rol e id="tr StopsTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessnmentRol e id="trStartsTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<constrai ntd ue>
<assessnent St at enent conparator="eq" firstAssessnent Rol e="tr St opsTest"
secondAssessnent Rol e="trStartsTest"/ >
</ constrai ntd ue>
</ constrai nt Connector >

<constrai ntConnector id="trStartslTestltrStarts2Test1" >
<assessnmentRol e id="trStartslTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<assessmentRol e id="trStarts2Test" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
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</ assessnent Rol e>
<constraintd ue>
<assessnent St at enent conparator="eq" firstAssessnentRol e="trStartslTest"
secondAssessnent Rol e="trStarts2Test"/ >
</ constrai nt d ue>
</ constrai nt Connector >

<constrai nt Connector id="trStopslTestltrStops2Testl" >
<assessment Rol e id="tr StopslTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessment Rol e>
<assessnment Rol e i d="tr Stops2Test" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constrai nt d ue>
<assessnent St at enent conparator="eq" firstAssessnentRol e="tr StopslTest"
secondAssessnent Rol e="tr St ops2Test "/ >
</ constrai ntd ue>
</ constrai nt Connect or >

<const rai nt Connect or
id="trStartslTestltrStarts2Test1l AND trStopslTest 1trStops2Test1">
<assessnmentRol e id="trStartslTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<assessment Rol e id="trStopslTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessnmentRol e id="trStarts2Test" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<assessment Rol e i d="tr Stops2Test" event Type="presentati on">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<constraintd ue>
<compoundSt at ement oper at or =" and" >
<assessment St at enent
firstAssessment Rol e="trStartslTest"
secondAssessnent Rol e="tr Starts2Test" conparator="eq"/>
<assessnent St at enent
firstAssessnent Rol e="trStopslTest"
secondAssessnent Rol e="tr St ops2Test" conparator="eq"/>
</ conmpoundSt at enent >
</ constrai ntd ue>
</ const rai nt Connect or >

<l-- Constraint Conectores 1 to 1/ conparator different from"eq" -->

<constrai nt Connector id="trStopsTestLTtrStartsTest" >
<assessment Rol e id="tr StopsTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="stops"/>
</ assessnent Rol e>
<assessnmentRol e id="trStartsTest" event Type="presentation">
<event St at eTransi ti onAssessnent transition="starts"/>
</ assessnent Rol e>
<constrai ntd ue>
<assessnent Statenent conparator="1t" firstAssessnent Rol e="tr St opsTest"
secondAssessnent Rol e="trStartsTest"/ >
</ constrai ntd ue>
</ constrai nt Connector >

</ connect or Base>

</ head>
</ ncl >

107




