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ABSTRACT

In this paper, we describe the first steps towards the definition of
the new NCL (Nested Context Language) 3.1 profile, called Raw
profile, aiming at a more efficient and more reliable
implementation of the Ginga-NCL presentation Engine.

The new profile also allows the definition of a new transfer syntax
notation, which will smooth the progress of integrating other
programming languages to the Ginga-NCL environment. This will
help the liaison between NCL and Ginga-NCL ITU-T
Recommendation with other declarative hypermedia language
standards.

Categories and Subject Descriptors
D.3.3 [Programming Languages]: Language Constructs and
Features — control structures.

General Terms
Standardization, Languages.

Keywords
Nested Context Language — NCL, Ginga-NCL presentation
environment, NCL EDTV profile, NCL Raw profile.
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1. INTRODUCTION

NCL (Nested Context Language) digital TV applications that are
in conformance with ITU-T H.761 Recommendation for IPTV
services [6, 7] and in conformance with the Nipo-Brazilian ISDB-
Tg Standard [1, 5] shall follow the NCL Enhanced Digital TV
profile (EDTV) [9]. NCL 3.1 EDTV profile is based on a
conceptual data model, called NCM — Nested Context Model [8],
which favors the authoring process. NCM is a conceptual model
with several reuse features. NCL extends these features with other
syntactic sugar® add-ons in order to easy even more the authoring
process.

On the other hand, the NCL player (called Ginga-NCL) should
use a data model as close as possible to the presentation engine’s
execution platform in order to make a better use of the scarce
resources of usual TV receivers to achieve an efficient and
reliable implementation.

The different goals of these two data models make them
semantically distant. As a consequence, the process to convert one
to another, in the course of a DTV (digital TV) application
presentation, can be very complex and prone to errors.

To solve this problem, an alternative is to sacrifice the authoring
process, offering a lower-level authoring language. However this
is against the DTV principles, mainly concerning its declarative
environment, in which DTV application authors are the main
focus. A second alternative, adopted in the current event-oriented
reference implementation of Ginga-NCL, is to sacrifice the

! In the context of this paper, a syntactic sugar refers to a syntax
within NCL that is designed to allow things to be expressed
more clearly, more concisely, or in an alternative style that
someone may prefer, while alternative ways of expressing them
exist.
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presentation engine conception, obliging it to perform using a
data model moved away from its designing goals. This alternative,
although possible, especially in high performance receivers, can
lead to implementations more prone to efficiency and reliability
problems.

Thus, a third alternative must be pursued. The solution can come
from dividing the conversion from the authoring data model to the
presentation data model into two steps. In other words, the
solution can be the introduction of an intermediate conceptual
data model between the two target ones. The problem is then
moved to correctly choose this new data model to have both a
translation process from the authoring data model to this
intermediate data model, and another translation process, as a
second step, towards the presentation data model simple enough
to enable reliable converters and efficient and reliable
presentation engine implementations.

Following this third alternative, this paper proposes the use of a
new NCL profile, called NCL Raw profile, as the intermediate
step to support the final conversion to Ginga-NCL internal
structures used in a DTV application scheduling. The new profile,
designed without almost all syntactic sugar present in the NCL
EDTV profile, will allow for using a very simple NCM derived
data model, since several of its entities will be removed.

The NCL Raw profile has been designed to accomplish the
requirement of having reliable converters for EDTV NCL 3.1
applications (or for the old EDTV NCL 3.0 version) to allow
reliable and efficient Ginga-NCL implementations. The profile
also takes into account the new features being thought for the
NCL 3D profile currently under development. It must be stressed
that the profile goal is not the authoring process but to act as an
intermediate language within a translation process; although it can
be used as an intermediate language or even be the resultant
language of authoring tools, as discussed in Section 2.

The remainder of this paper is organized as follows. Section 2
states some additional advantages of using the NCL raw profile as
a liaison with other declarative languages and as a transfer syntax
notation. Section 3 discusses the syntactic sugars removed from
the NCL 3.1 EDTV profile [10] in order to compose the Raw
profile. Section 4 briefly presents the two-step converters. Finally,
Section 5 is reserved for the conclusions.

2. THE NCL RAW PROFILE AS A
TRANSFER SYNTAX NOTATION

Currently, the transfer syntax notation (from the server side to the
client side) for DTV applications, both for ITU-T IPTV services
and for ISDB-Tg applications, is the same authoring syntax
notation that must follow the NCL EDTV profile, in its full
capabilities. This means that the two conversion steps towards the
Ginga-NCL presentation data model must be done in the client
(receiver) side. Figure 1 shows the Ginga-NCL architecture
modules [11], including the Converters.

The definition of the NCL Raw profile allows for its use as the
basis of a new transfer syntax. In this case, the first step in the

conversion process can be done in the server side, and the second
one in the receiver side. This approach has several advantages.
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Figure 1. Ginga-NCL architecture.

First, it allows for a simpler interpretation procedure at the client
side. Since the client (receiver device) is usually a platform with
limited resources, this can be a good advantage.

Second, as the Raw profile is not tailored for authoring, it is less
structured, with practically no reuse features and no syntactic
sugar. Applications written following the Raw profile are much
more difficult to be understood and, thus, to be cloned.

Third and the main one, the Raw profile can be the intermediate
notation of converters from other declarative languages. Thus the
authoring phase can use languages other than NCL, more tailored
to user’s flavor, without imposing any additional load to the
receiver. Therefore, NCL Raw profile can act as the liaison
transfer syntax among several declarative languages developed for
hypermedia applications, such as SMIL [2], SVG [12], LASER
[4], etc. This is a very interesting point to be worked out in near
future.

It is very important to stress closing this section that in order to
not leave a legacy, an application following the Raw profile
should be able to run in receivers prepared to receive transfer
syntax notation based on the EDTV profile. This principle guided
the profile design.

3. THE PROFILE SCHEMA

As aforementioned, all syntactic sugars of NCL 3.1 EDTV profile
were removed in defining the NCL 3.1 Raw profile. Table 1
presents all NCL 3.1 modules used in the Raw profile. The table
shows the attributes and contents that come from the NCL Raw
DTV profile, besides those defined in the modules themselves.
Element attributes that are required are underlined. In the table,
the following symbols are used: (?) optional (zero or one
occurrence), (|) or, (*) zero or more occurrences, (+) one or more
occurrences. The child element order is not specified in the tables.

The NCL Raw profile schemas can be downloaded from:
http://Aww.ncl.org.br/NCL3.1/RawProfile



Table 1. Modules used in the Raw profile.

Extended Element | Attributes Content
Module
Structure ncl id, title, (head?, body?)
xmlins
head (meta*, metadata*)
body id (port | property| media
| context | link | meta |
metadata)*
Media media id, src, (area | property)*
refer, type
instance
Context context | id (port| property| media|
context | link | meta |
metadata)*
MediaCont | area id, coords, empty
entAnchor begin, end,
text,
position,
first, last,
label, clip
Composite port id, empty
Nodelnterfa component,
ce interface
PropertyAn | property | name, value, | empty
chor externable
Linking link id link definition
Meta meta name, empty
information content
metadata | empty RDF tree

3.1 NCL Properties

Different from the EDTV profile, media and composite object’s
properties must be defined using <property> elements. In the Raw
profile the Layout, Descriptor, and DescriptorControl modules
were removed.

Since all properties must be defined in <property> elements, the
externable attribute has the important function of defining if the
defined interface is able to be used in relationships with other
objects or not. In other words, the attribute defines the
encapsulation of an NCL object and thus its visibility to external
entities.

The TransitionBase and BasicTransition modules were also
removed from the EDTV profile to define the Raw profile.
Transitions are assumed to be media-object’s exhibition properties
to be defined in <property> elements. Appendix A presents the
reserved words for all predefined properties.

3.2 Reuse and Import Features

The Raw profile does not support any importing facility. Reuse
can only be defined referring to entities defined in the same NCL

document. This means that the refer attribute can only have an id
value defined in the same NCL application.

Moreover, syntactic reuse is not allowed. Reuse is only allowed
for presentation objects. This means that the instance attribute can
only receive the “instSame” and “gradSame” values.

3.3 Context Elements

The <context> elements are not essential in a transfer syntax
notation, since it does not have a relevant role regarding
presentation scheduling tasks performed by Ginga-NCL.
However, this element was not removed from the EDTV profile
since it supports the application structuring. Structured notations
can be useful at the client side if live editing of NCL applications
is allowed and if relationship actions may be applied to a set of
objects.

The <body> element was kept in the Raw profile only by syntactic
reasons to represent the most external context. However, it must
be treated as any <context> element.

3.4 Link Elements

NCL 3.1 introduced a new syntax to define <link> elements [10]
without referring to <causalConnector> elements. This new
syntax is not supported in the NCL 3.0 EDTV profile.

In the Raw profile, the EDTV Connector Facility was removed, as
well as all child elements of a <link> element. In the Raw profile
the <link> element does not have child elements and may only
have the id attribute. The <link> element’s content is defined as in
the NCL 3.1 EDTV profile [10].

Different from the EDTV profile, object alternatives are not
chosen from a <switch> element in the Raw profile. Alternatives
must be selected during navigation, testing <link> element’s
causal conditions based on the <property> elements defined in the
NCL settings node [9]. Therefore, in the Raw profile the
TestRule, TestRuleUse, ContentControl, and SwitcInterface
modules were removed.

4. CONVERTERS

The current Ginga-NCL implementation also uses an object-
oriented event-driven data model that is nearly a one-to-one
translation of the objects of the EDTV-based authoring model.
The conversion from one model to the other is done in only one
step. As mentioned in Section 1, the adopted approach sacrifices
the presentation engine efficiency and reliability, obliging it to
perform using a data model moved away from its design goals.

In order to allow some desired features (for example, to start an
application from whichever moment in time), other data structures
are used, replicating some of the functionalities already provided
by the presentation data model. The replications are needed to
benefit performance efficiency (in most cases to minimize delays)
at a cost of a more complex and thus possibly a less reliable
implementation.

All schedule procedures of Ginga-NCL can be based in a
Hypermedia Temporal Graph (HTG) [3] from where all other data
structures can be derived. The conceptual data model provided by
HTG is much more efficient than the current data model regarding



scheduling procedures, and much simpler, and thus with an
implementation much more reliable. However, the HTG data
model has a much bigger semantic distance from the authoring
NCM model than in the current Ginga-NCL presentation model.
Therefore, the use of HTG requires more complex converters.
Because converters execute at document compile time and
because conversions can be carried out in two steps, the use of
HTG as the basis of the presentation data model seems to be very
promising, besides other advantages already discussed in previous
sections.

4.1.1 Fromthe NCL EDTYV profile to the Raw profile
The converter between the NCL EDTV profile to the NCL Raw
profile can run in the server or client sides. An implementation for
the server side will be available in C/C++ open-source code
(www.ncl.org.br/tools.html) in the beginning of the second half of
2010.

The embedding of this converter in the client side Ginga-NCL
implementation is required, since Ginga-NCL must be able to run
NCL applications based on the EDTV profile. The next version of
the Ginga-NCL reference implementation is already in course and
shall embed this converter.

Listing 1 shows a possible translation of an EDTV profile’s
<switch> to Raw profile. In the example, the <switch> element is
converted into a <context>. The original <media> elements are
copied to this <context> and associated <bindRule> elements
become <link> elemens that check “settings” properties. It is easy
to see that this translation preserves <switch> element semantics.

<!-- EDTV profile code -->
<simpleRule id="rA” var="“X" comparator="It" value="1"/>
<simpleRule id="“rB” var="X" comparator= “eq” value=“1"/>

<switch id="S">
<bindRule rule=“rA” constituent="mA” />
<media id="mA” src="mA.png” />
<bindRule rule=“rB” constituent="mB"/>
<media id="mB” src="mB.png”/>
</switch>

<!I-- resulting Raw profile code -->
<context id="S">
<media id="mA” src="mA.png” />
<link id=“rA”>onBegin S and X It 1 then start mA end</link>
<media id=“mB” src="mB.png”/>
<link id=“rB”>onBegin S and X eq 1 then start mB end</link>
</context>

Listing 1. Example of EDTV switch simulation in Raw profile.

4.1.2 From the Raw profile to HTG and scheduling

plans

The current implementation of Ginga-NCL is able to convert from
the NCL 3.0 EDTV profile to the HTG data structure. This
converter shall be modified to accept the new NCL 3.1 <link>
element and shall be simplified by removing all NCL 3.1 EDTV
elements and attributes that are not used in the NCL Raw profile.

As aforementioned although HTG is included in the current
Ginga-NCL implementation, and although it is a better approach
to control the required scheduling plans [3], all scheduling

performed in the current implementation is performed based on
the object-oriented event-driven data model, conceived to benefit
the conversion process: A decision at least open to discussion.

The next version of the Ginga-NCL reference implementation
already in course shall use HTG in its full advantages to control
the presentation. From HTG, all scheduling plans (content
loading, content prefetching, media-player loading, QoS
negotiation, and presentation plans) shall be created.

4.1.3 From other languages to the Raw profile

If the first conversion step is performed in the server side, Ginga-
NCL will be able to run applications developed in other
programming languages, once converters for these languages are
conceived.

As a proof of concept a converter was developed for the SMIL
Tiny profile [2].

5. CONCLUSIONS

The design of the new NCL 3.1 Raw profile is the initial step
towards an efficient (in terms of delay, processing, and memory
use) and reliable next version of the reference Ginga-NCL
implementation.

This work is also the initial step towards the NCL 4.0 version,
which will include support for 3D objects, among other features.

The Raw profile is also a step ahead in the liaison between ITU-T
and other standardization groups, in especial the W3C (World
Wide Consortium), aiming at the integration of NCL, SMIL and
SVG technologies, and ISO (International Organization for
Standardization), aiming at the integration of NCL and MPEG-4
LASER technologies.

The work in the TeleMidia Lab, where NCL and Ginga-NCL were
conceived, on the new presentation engine version is evolving
with high priority and we expect to run a complete solution at the
beginning of 2011.
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APPENDIX A: Predefined Properties for Media Objects

Property name

Meaning

Property name

Meaning

top, left, bottom, right,
width, height

Screen positions

focusSrc, focusSelSrc

Content to be display for object in focus

Control of the presentation end of a

- — freeze ;
location Screen positions continuous content
size Screen size transinType Type of the transition-in
bounds Screen positions transInSubtype Subtype of the transition-in
baseDeviceRegion A region on the screen transinDur Transition-in duration
Scls;/[:ceCIass glrzspsh(i);‘asleslc;r;dary devices transInStartProgress ,:;rcv?]t:z:] g k?ggﬁ]risxseém?:r?h the transition
explicitDur Explicit duration of a media content transinEndProgress A;mc#n; :)f prggress tthrough the transition
background Background color at which to end execution
visible Visibility control transInDirection The direction the transition will run
transparency Transparency level transinFadeColor Fade_?olorhfor the trans_ition—in - -
T Wy to fulfil 2 region ansinHorRepeat aniton ptten long the hrisontl axis
i ay to fulfill a region 1] |
scroll Scroll enabling transinVertRepeat Spec!f_les how ma:ly tm;}es to _pe:forr_n the
sty|e Reference to a sty|e sheet transition pattern along the vertical axis

soundLevel, trebleLevel,
bassLevel

Sound control

balanceLevel

Sound control

zIndex Superposition index
fontColor Font color
fontAlign Font Align
fontFamily Font Family
fontStyle Font Style
fontSize Font Size
fontVariant Font Variant
fontWeight Font Weight

Player identifier for media exhibition
player

content
reusePlayer Player life cycle control
playerLife Player life cycle control

moveLeft, moveRight,
moveUp, moveDown,
focusindex

Key navigation control properties

focusBorderColor;

Border color for media object in focus

selBorderColor

Border color for media object in selected

focusBorderWidth

Border width for media object in focus

focusBorderTransparency

Border transparency for object in focus

transIinBorderWidth

Specifies the border width along a wipe
edge

transinBorderColor

Specifies the border color along a wipe
edge

transQutType Type of the transition-out

TransOutSubtype Subtype of the transition-out

transOutDur Transition-out duration

transOutStartProgress Amoqnt of progress thrpugh the transition
at which to begin execution

transOutEndProgress Amount of progress through the transition

at which to end execution

transOutDirection

The direction the transition will run

transOutFadeColor

Fade color for the transition-out

Specifies how many times to perform the

transQutHorRepeat transition pattern along the horizontal axis

transOutVertRepeat Spec!f_les how many times to _perform the
transition pattern along the vertical axis

transOutBorderWidth Specifies the border width along a wipe

edge

transBorderColor

Specifies the border color along a wipe
edge




