Agenda

- Digital TV overview

- Some Demos: Middleware requirements
- DTV Reference Model

- Ginga: NCL (Lua)

- Final Remarks

Copyright © 2012 TeleMidia

Copyright © Laboratério TeleMidia, 2012



Digital TV

An Overview
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Interference
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Multiple Path
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Bandwidth: 6MHz
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Some possibilities in 6 MHz
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Digital TV

.
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Some alternatives in 6 MHz
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Receiver

eRemoculacor_g] Dec. Video
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Para door sangue, procure o Hemorio.
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Aperte o botéo colorido
que indica o prato que vocé
gostaria de comer.
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Africa do Sul 2010
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Application 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 Support

- Interactive channel

- Multiprogramming

- Multiple exhibition devices
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DTV

Reference Model
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Interactive Channel

Application Interactive
Specification Applications

Source Signal Middleware
Coding
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Transport System : Transport System i
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Interactive Channel

Source Signal
Coding
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Application
Specification

Source Signal
Coding

IP Network

Multicasting
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3

H.264 HP@L4.0 H.264 BP@L1.3

MPEG-2 System
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3

H.264 HP@L4.0 H.264 BP@L1.3
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Digital TV
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Multiplexing with Time Stamps
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Digital TV
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Multiplexing with Time Stamps
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Multiplexing with Time Stamps

OOfCmZ @m0 n
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Asynchronous Transport
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3

H.264 HP@L4.0 H.264 BP@L1.3

BST-OFDM l
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Editing

Editoracdo
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Editoracao

Editing
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Reference Model

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3

H.264 HP@L4.0 H.264 BP@L1.3

BST-OFDM

MPEG-2 System
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Reference Model

MPEG - 4 HE-AAC@L4  MPEG - 4 HE-AAC@L3

H.264 HP@L4.0 H.264 BP@L1.3

MPEG-2 System

IP Stack
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Appl 2 Appl 3

Ginga
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Ginga - NCL . | Extensions
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Ginga

Ginga - NCL Presentation Engine
XML Parsers

Formatter ———
NC'\I/_la Context Converters
Extensions La0er

Player
Manager Layout Manager

Ginga Co =8 Context Manager
s Update Manager
DRM

Protocol Stack
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Ginga Common - Core
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Broadband TV + Ginga-NCL

Services / Applications over IP Ginga - NCL Presentation Engine
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IPTV + Ginga-NCL
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Hybrid TV
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Interactivity
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TV is not a Computer

- Broadcast transmission

- Viewers are usually far from the screen
and interactviaremote 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 Computer

- Broadcast transmission

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

- Usually morethan one viewer
- Video based applications

Structure-based
synchronization

Copyright © 2012 TeleMidia

TV is not a Computer

- Broadcast transmission

- Viewers are usually far from the screen
and interactviaremote control devices

- Usually morethan one viewer
- Video based applications

Multiple Exhibition Devices
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Adaptation
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Content and Presentation Adaptation
- Presentation device
- User profile

- User location

Adaptability
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Have
Has never never
Tel. Computer + useda used the
TV TV (cable) Fixed Mobile Computer Internet Computer Internet

TOTAL

Urbain Area

Rural Area

Class A
> R$
4.151,00

Class B

Class C

Class DE

<R$
1.245,00

Dados de 2012/2013, publicado em 06/2013 pelo CGIL.br

Specification Language

- Simple to be understood and learned
- Lightweight
- Powerful
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Programming Paradigms

- Imperative (procedural)
- algorithm specification: “how to do”

- more expressiveness
- Declarative

- specification: “final intention”
- highest level specification
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Specification Language

- Simple to be understood and learned
- Lightweight
- Powerful

- Declarative DSL language
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NCL

Nested Context Language

- The Brazilian innovationin the ISDB System:

- NCL (Nested Context Language) declarative language
- lIts script NCLua language
- lIts engine: Ginga-NCL middleware.

- ITU-T H.761 Recommendation for IPTV services
- ITU-R BT 1691-1 Recommendation for Terrestrial DTV
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Functionalities - Declarative support to:

- Mediasynchronization

- Interactivity as a particular case
- Adaptability
- Different distribution networks
- Multiple exhibition devices

.- Live edition
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ua
ECMAScript
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Imperative

Declarative

+ general

+ efficient
+ easy to use
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Declarative X Imperative

Declarative Imperative
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Declarative X Imperative

Declarative Imperative
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Declarative X Imperative

Declarative Imperative

Copyright © 2012 TeleMidia

State of the art - Declarative
Middleware

- Focus on interactivity

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

Declarative Imperative

I 1
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Why NCL?
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NCL - 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
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Declarative X Imperative

Declarative Imperative

 jm
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Declarative X Imperative

Declarative Imperative

Scripting languages System languages
ECMAScript NEE]
Lua
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Effictancy?
Foouprint?

+ easy to use

Copyright © 2012 TeleMidia

Copyright © Laboratério TeleMidia, 2012

45



Copyright © Laboratério TeleMidia, 2012

Script X System
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Script X System
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Script X System

— jm
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Ginga Options

I

Small to medium complex tasks: Lua

High complex tasks: Java
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Opcoes Ginga

I
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Why Lua?

Lua is Simple and Powerful
Lua is Portable

Lua is Embeddable

Lua is Fast

Lua is Robust

Lua is Free Software
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http://shootout.alioth.debian.org
/

Lua better

Lua LuaJIT better

key better

JavaScript SpiderHonkey better ipt Spider

= Memary Use

JavaScript SpiderMonkey = 936 Kbytes
Lua = 120 Kbytes
LualIT = 150 Kbytes
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Final Remarks
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NCL Eclipse

€ Java Type Hierarchy - Livro T¥/Exemplos/01syne.ncl - Eclipse SDK — (5] x]
File Edt Navigste Search Project Run Window Help

- B-0-Q- | BHG- &S o [ va et >
T8 e [Rna 52\ = O (@ otsynend 52 - -

=5
BB lwoTv <1-- Exemplo de sincromismo sem @ interacao do usuario —->
@ Exemplos <nel dd=msynen wmlns=vhttp://vuw.nel.ory.br/NCL3.0/EDTVProfiles
& otsyncnd Fhesos
& 0zsyncint.ncl griglongases
2B 3contextExanple.ndl <region id="backgroundReg” width="100%" height="100%" zlndex="17/>
W <region id=vscresnRegt wideh="100%" height=T100%" zIndex=r2r>
<region id="frameReg” left="5t" TOp="6.7%" width="18.5%" height="19.5%" zlndex="3"/>
</region>
</regicnBase>
W i rosnd <deseriptorBase>
& tatransiion.nd
&3 oanimation. el
@ tomer.nel
[ project
i S— <deseriptor id="dribleDesc” region="IraweRed/>
</descriptorBase>
<connsetorBase>

<descriptor id:

<importBase documentURI="../causalConnBase.ncl” alias="conBx"/>
</connectorbase>
</heads

<body>
<pOrt 1d="entry” component="background”/>
<media id="background” sre="../media,
<media id: +/mediay

(121 problems 52 EJ Console
4 errors, 0 warnings, 0 nfos
Descrption_~

Resaurce. [[path

= B Enors (4 tems)
© Papel <var> o dafirido no slererto xconnector conEx#onagiarskar), orsettings.nd Lo Tujexemplos
@ Papel <var> nOo definido no elemento xconnector (‘conEx#tonBeginVarstart). 08transition.ncl Livro Tu/Exemplas.
@ Papel <var> o dafinido no slemerto xconnsctor conEx#onegiarsat), osanimation.nel Liveo Tujexemplos
@ Papel <var> nOo definido no elemento xconnector (‘conEx#tonBeginarstart). 10meru.nel Livro Tu/Exemplas.

4 |
| wriabie Insert it

Aistart| 7| 4G 5) » (5 nbox - Outlook Express | ) Cipocuments and Set. . | | CADocuments and set... | ] NeaTvLab.ppt 8] webiediaz008, pot = Java Type Hierarch...

Copyright © 2012 TeleMidia

Copyright © Laboratério TeleMidia, 2012



NCL Composer
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Player Ginga-NCL
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Ginga-NCL is free software
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Ginga Communities

Copyright © 2012 TeleMidia

Copyright © Laboratério TeleMidia, 2012

53



Ginga-NCL Reference Implementation

- C++ Language
- Linux platform
- High performance
- Hard to embed

»1Inga
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Ginga4Windows

" 1nga
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GingadMAC

¢'1Inga
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Ginga-NCL Virtual Set-top Box

Your Ginga-NCL Set-top box
is ready for action!
Quick hints:

- From your hest operating system, use SSH to open a text console.
The STB's IP address is shown below.

- User i "root”; Initial password & "telemidia”
- Upload your NCL applications and media to the /misc/ncl30 directory, via SFTP or SCP

- Use the /misc/launchersh script to run your NCL application
Example: /misc/launcher.sh /misc/nc ample03/sample03.ncl

- Use the following keymap:

- Have fun!

1P:192.168.127.129

To direct input to this vitual machine. press Chil+G.
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Ginga-NCL para IPTV

- IPTV: Recommendation H.761
- Symbian
- Android
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Pesquisa em Linguagens e Players

- Interoperabilidade: Liaison I TU-T/W3C
- NCL como linguagem de cola |
- NCL como plug-in Web
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Plug-ins Ginga

°/Inga

*Inga

Broadband (IP) TV
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NCL Evolution
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- 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 2010
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- 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

Copyright © 2012 TeleMidia

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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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.
"'“;'.4
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e a 3D interactive Model

Copyright © 2012 TeleMidia

Copyright © Laboratério TeleMidia, 2012

60



Ginga-ncl | m

Ginga-ncl | middleware
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The Skeleton Channel
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The Skeleton Channel
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The Skeleton Channel

Humerus
The humerus from Latin humerus,

umerus upper arm, shoulder; cf.
Gothic ams shoulder, Greek dmaos,
Plural: humeri) is a long bone in the
arm or forelimb that runs from the
shoulder to the elbow.
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rraneo 30 model
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