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Africa do Sul 2010
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Application TypesApplication Types

• Additional content without any semantic relationship 

with the TV program (main video)

• Additional content related with the TV program, but 

without any synchronization with the main video

• Additional content related with the TV program and 

synchronized with the main video

• Interactive narratives
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Additional SupportAdditional Support

• Interactive channel

• Multiprogramming

•Multiple exhibition devices

• Interactive channel

• Multiprogramming

•Multiple exhibition devices
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SynchronizationSynchronization
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InteractivityInteractivity
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InteractivityInteractivity
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TV is not a ComputerTV is not a Computer

• Broadcast transmission

• Viewers are usually far from the screen 
and interact via remote control devices

• Usually more than one viewer

• Broadcast transmission

• Viewers are usually far from the screen 
and interact via remote control devices

• Usually more than one viewer

Viewer interaction must be 
treated as just an example of 
temporal synchronization
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TV is not a ComputerTV is not a Computer

• Broadcast transmission

• Viewers are usually far from the screen 
and interact via remote control devices

• Usually more than one viewer

• Video based applications
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• Viewers are usually far from the screen 
and interact via remote control devices

• Usually more than one viewer

• Video based applications
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synchronization
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Single Exhibition DeviceSingle Exhibition Device

Tira Teima
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Single Exhibition DeviceSingle Exhibition Device
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Multiple Exhibition DevicesMultiple Exhibition Devices

Tira Teima
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Multiple Exhibition DevicesMultiple Exhibition Devices
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AdaptationAdaptation
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AdaptationAdaptation
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AdaptationAdaptation

Beba Guaraná
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Content and Presentation AdaptationContent and Presentation Adaptation

• Presentation device

• User profile

• User location

• Presentation device

• User profile

• User location

Adaptability
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Dados de 2012/2013, publicado em 06/2013 pelo CGI.br
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Specification LanguageSpecification Language

• Simple to be understood and learned

• Lightweight

• Powerful

• Simple to be understood and learned

• Lightweight

• Powerful
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Programming ParadigmsProgramming Paradigms

• Imperative (procedural)

– algorithm specification: “how to do”

– more expressiveness

• Declarative

– specification: “final intention”

– highest level specification
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Specification LanguageSpecification Language
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• Declarative DSL language
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NCL
Nested Context Language

NCL
Nested Context Language

• The Brazilian innovation in the ISDB System:

– NCL (Nested Context Language) declarative language

– Its script NCLua language

– Its engine: Ginga-NCL middleware. 

• ITU-T H.761 Recommendation for IPTV services

• ITU-R BT 1691-1 Recommendation for Terrestrial DTV 

• The Brazilian innovation in the ISDB System:

– NCL (Nested Context Language) declarative language
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– Its engine: Ginga-NCL middleware. 
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Functionalities – Declarative support to:Functionalities – Declarative support to:

• Media synchronization

– Interactivity as a particular case

• Adaptability

• Different distribution networks

• Multiple exhibition devices

• Live edition
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Declarative:
NCL

HTML
MHEG

Imperative:
Lua

ECMAScript
Java
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Declarative

Imperative

+ efficient
+ easy to use

+ general
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Declarative X ImperativeDeclarative X Imperative

Declarative Imperative

82 Copyright © 2012 TeleMídia

Declarative X ImperativeDeclarative X Imperative

Declarative Imperative



Copyright © Laboratório TeleMídia, 2012 42

83 Copyright © 2012 TeleMídia

Declarative X ImperativeDeclarative X Imperative

Declarative Imperative
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State of the art – Declarative 
Middleware

State of the art – Declarative 
Middleware

• Focus on interactivity

– Synchronization and adaptability by using 
scripts (procedural)

• Focus on interactivity

– Synchronization and adaptability by using 
scripts (procedural)
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Declarative X ImperativeDeclarative X Imperative

Declarative Imperative

HTML
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Why NCL?Why NCL?
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NCL – Nested Context LanguageNCL – Nested Context Language

• Synchronization support

– Structure-based synchronization

– Interactive channel support

• Multiple device facilities

• Support for content and presentation adaptation

• Live editing support

• NCL is free software

• Synchronization support

– Structure-based synchronization

– Interactive channel support

• Multiple device facilities

• Support for content and presentation adaptation

• Live editing support

• NCL is free software
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Declarative X ImperativeDeclarative X Imperative

Declarative Imperative
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Declarative X ImperativeDeclarative X Imperative

Declarative Imperative
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Script

System

+ easy to use

Footprint?

Efficiency?
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Script System

Script X SystemScript X System
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Script System
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Script System

Script X SystemScript X System
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Lua Java

Ginga OptionsGinga Options

Small to medium complex tasks: Lua

High complex tasks: Java
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Lua Java

Opções GingaOpções Ginga
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Why Lua?Why Lua?
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Why Lua?Why Lua?

� Lua is Simple and Powerful

� Lua is Portable

� Lua is Embeddable

� Lua is Fast

� Lua is Robust

� Lua is Free Software

� Lua is Simple and Powerful
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http://shootout.alioth.debian.org
/

http://shootout.alioth.debian.org
/

 • Lua vs JS • LuaJIT vs JS

JavaScript SpiderMonkey = 936 Kbytes
Lua = 120 Kbytes
LuaJIT = 150 Kbytes
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Alguns Jogoas Usando LuaAlguns Jogoas Usando Lua
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Final RemarksFinal Remarks
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NCL EclipseNCL Eclipse
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NCL ComposerNCL Composer
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Player Ginga-NCLPlayer Ginga-NCL
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Ginga-NCL is free softwareGinga-NCL is free software
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Ginga CommunitiesGinga Communities

Ecuador

Argentina Bolivia

Brasil
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Ginga-NCL Reference ImplementationGinga-NCL Reference Implementation

• C++ Language

• Linux platform

• High performance

• Hard to embed

• C++ Language

• Linux platform

• High performance

• Hard to embed
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Ginga4WindowsGinga4Windows
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Ginga4MACGinga4MAC
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Ginga-NCL Virtual Set-top BoxGinga-NCL Virtual Set-top Box
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• IPTV: Recommendation H.761

– Symbian

– Android

• IPTV: Recommendation H.761

– Symbian

– Android

Ginga –NCL para IPTVGinga –NCL para IPTV
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Pesquisa em Linguagens e PlayersPesquisa em Linguagens e Players

• Interoperabilidade: Liaison ITU-T/W3C

– NCL como linguagem de cola

– NCL como plug-in Web

• Interoperabilidade: Liaison ITU-T/W3C

– NCL como linguagem de cola

– NCL como plug-in Web
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Plug-ins GingaPlug-ins Ginga

Broadband (IP) TVBroadband (IP) TV
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NCL EvolutionNCL Evolution
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NCL 4.0NCL 4.0

• NCL 4.0

– Higher level abstraction for relationship 
definitions

– Better support to context aware 
applications

– Support to multimodal interfaces

• NCL 4.0

– Higher level abstraction for relationship 
definitions

– Better support to context aware 
applications

– Support to multimodal interfaces
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Africa do Sul 2010Africa do Sul 2010
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NCL 4.0NCL 4.0

• NCL 4.0

– Higher level abstraction for relationship 
definitions

– Better support to context aware 
applications

– Support to multimodal interfaces

– Support to 3D objects

• Multiple devices

• Social media
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NCL 3D ProfileNCL 3D Profile

• Today NCL only allows media object exhibition on two dimensional 

rectangular regions.

• The next step is to allow defining media object presentation  on 3D 

surface.

• Today NCL only allows media object exhibition on two dimensional 

rectangular regions.

• The next step is to allow defining media object presentation  on 3D 

surface.
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NCL 3D ProfileNCL 3D Profile

• As a glue language NCL should also be able to embed 3D objects, specified in 

another 3D language, like X3D.

• This 3D objects should be able to relate with other 2D and 3D objects, in the 

same or different 3D world.

• Moreover, the presentation should take profit of the multiple device facility of 

NCL in a true virtual environment, moving social applications one step ahead.

• As a glue language NCL should also be able to embed 3D objects, specified in 

another 3D language, like X3D.
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