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Agenda

ISDB-T Reference Model and ITU-T
Reference Model overview

Middleware requirements
- Ginga

Final Remarks
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DTV

Reference Model
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l— Interactive Channel

° . ) v
Other Data | | Other Data Inte_racFive
Applications
Video l Audio l \ / F Video Audio

Source .Slgnal DataStream Middleware Source S_|gnal
Coding Decoding

4 A

Channel decoding /

Channel coding / Modulation Democ4lkulation

\ 4

Transmission Reception

 Broadcasting i Receiver
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l— Interactive Channel

v

Application’s Application | |Application’s Interactive
Contents Specification|| Contents Applications

Videol — l \/ 1 Video Audio

Source .Slgnal DataStream Middleware Source S_|gnal
Coding Decoding

4 A

Channel decoding /

Channel coding / Modulation Democ4lkulation

\ 4

Transmission Reception

 Broadcasting i Receiver,
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

Audio MPEG2 BC MPEG2 AAC DOLBY AC3

Video MPEG2 - SDTV MPEG2 - HDTV

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
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

MPEG2 BC MPEG2 AAC DOLBY AC3

MPEG2 - SDTV MPEG2 - HDTV

MPEG-2 System '

8-VSB COFDM
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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 '

8-VSB COFDM
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Transport Stream %
et 707l e Bl

specification language
Real-Time Operating System  Conditional

Device Drivers Access

Hardware

specification interpreter

application specification
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MPEG-2 System

Component_tag
AN

elementary streams PI‘Og ram_num ber

(video/ audio/data) l
—

—.' program stream
PCR- Program MUX
Clock Referencee\o —Pp
/ —p transport stream
PMT program stream 1..
(Program map table)
PAT

(Program association table)
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Reference Model

Video Coding Audio Coding

Transport System

Physical Layer
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Reference Model

MPEG2 BC MPEG2 AAC DOLBY AC3

MPEG2 - SDTV MPEG2 - HDTV

MPEG-2 System

8-VSB COFDM '
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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 '
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Editing
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Internet ;t\

N W

Editing

.
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Video Decoding Audio Decoding

Transport System i Demodulador

Decod do Canal

Physical Layer

P
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APPL1 APPL2

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer Straind
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APPL1 APPL2 APPLn

Middleware

Video Codin Audio Coding
Transport System 2 Demedulador -
Physical Layer ' su
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APPL1 APPL2

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer Straind
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APPL1 APPL2

Runtime Environments

Common Core

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer ' su
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APPL1 APPL2

Ginga-NCL Ginga-J

Gmga Ginga-CC

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer ' su
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APPL1 APPL2

Ginga-NCL Ginga-J

Gmga Ginga-CC

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer ' su
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APPL1 APPL2

Ginga-NCL
Ginga-CC

Video Coding Audio Coding

Transport System g Demodulador

Decod do Canal

Physical Layer ' su
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Middleware Requirements
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Mob. Have
+ Has never never
Tel. Inter Computer + used a used the
TV (cable) Fixed Mobile net Computer Internet Computer Internet




Have

never
Computer + used the
Internet Internet

TOTAL

Urbain Area

Rural Area

Class A
> R$
4.151,00

Class B

Class C

Class DE
<R$
1.245,00




Specification Language

. Simple to be understood and learned
- Lightweight
. Powerful

- Declarative DSL language
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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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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
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Synchronization
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Synchronization
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Interactivity

SN

N -
= . y
-

_{ Para comprar los ,*
botines pulse'i
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Interactivity
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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 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 more than one viewer

- Video based applications

Structure-based
synchronization
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Vocd o316 em INFORMAGOES SOBRE SAUDE
COMBATEA DINGUE
Colobore.

SHSOINS Para door sangue, procure o Hemorio.
(£ 00AGAOSANGUE ) parg mais informagdes disque 0800-2820708 (ligagdo gratuito).
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Aperte o botao colorido
que indica o prato que vocé
gostaria de comer.
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Entre com a sua altura (Ex 168)
a0
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Middleware

Requirements

Copyright © 2006 TeleMidia




TV 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

Multiple Exhibition Devices
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Single Exhibition Device
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Single Exhibition Device
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Single Exhibition Device
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Adaptation
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Adaptation
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Adaptation
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Adaptation
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Content and Presentation Adaptation

- Presentation device

- User profile

. User location

Adaptability
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Programming Paradigms

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

Declarative
- specification: “final intention”
- highest level specification

Media synchronization
Adaptability
Multiple devices
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Lua

ECMAScript
Java
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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
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State of the art - Declarative
Middleware

- Focus on interactivity

- Synchronization and adaptability by using
scripts (procedural)
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DTV Middlewares

Europe (DVB)
J.200: Worldwide common
core — Application
environment for digital

USA (ATSC) ) . I .
interactive television services

Japan (ARIB) . - J.201: Harmonization of
' ’ | declarative content format
for interactive TV

Brasil (SBTVD) applications

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
.
1
1
1
1
1
1
1
1
1
1
1
-
T
1
1

J.202: Harmonization of
procedural content formats
for interactive TV
applications

Arquitetura do Sistema

p
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Declarative X Imperative

Declarative Imperative
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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

; .'-L i
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Declarative X Imperative

Declarative Imperative
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Declarative X Imperative

Declarative Imperative

Scripting languages System languages
ECMAScript Java
Lua C
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Efficiency?
Foouprint?

+ easy to use
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Script X System
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Script X System
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Script X System
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Ginga Options

I

Small to medium complex tasks: Lua

High complex tasks: Java
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Why Lua?

Lua 1s Simple and Powerful
Lua 1s Portable

Lua 1s Embeddable

Lua 1s Fast

Lua 1s Robust

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

Lua better Lua LuaJIT better

JawvaScript SpiderHonkey better JavaScript Spidertonkey better
= Memory Lse = Memory U=se

JavaScript SpiderMonkey = 936 Kbytes
Lua = 120 Kbytes
LualIT = 150 Kbytes
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Final Remarks
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Composer 1.0

"% Composer - Informacoes Extras

File Edit Insert Contral Live Wiew ‘Window Help

B

@ project1
=[] newDaocurment

=[] connectar
e il id =Infarmacoes E <descriptorBase>
W connBa

=03 Quiz . | | head <descriptor id="dVideo” region="rgVi
= [13 connectar . J-[] connectorBa <descriptor id="dFundn” region="rgFu
) m connecl 4 # importBa <sdescriptorBase>

e 2 = regionBase

= 7 iy </hzad>
B [Z3 connector " ! =[] region id

- reqic
m connec! g.
* regic

=) descriptorBas
# descriptc
# descriptc

|1 body
Lo port id =pInic <area id="timePapel” begin="0.5%s" en

=) media id =Vic <area id="timeVidro” begin="7.6s" en
# areaid= <area id="timePlastico” begin="15.2s
& aresid <area id="timeMetal” begin="22.83" e
# areaid= <Property name="bhounds" =
% areaid= </mediax

< hodys
cport id="pTnicin” component="7Video" />

<media id="¥ideo” sro="media/reciclagem.mpg”

% property <media id=""Papel” src="medias/extra papel.png
# mediaid =Pa «media id="Vidro” src edia/fextra widro.png |
# mediaid =Vic - <media id="Metal” src="media/extra metal.png
- C
J.113% - - - - W

0 P =[S =101x]

00:00:00.000 00:00:04.443 00:00:08.887 00:00:22 22 ) | I e e e e e M e e e e e

- | | = £B% rgTV rovidso -
= #&% roViden

£&8% rgFundo

h A
0

&0]

¥ widro

4n] 20] 20|

420] 360] 500]

]

| Top: Lefk:
Wiidkh: Height:

1 |
bject: ]Time Line Start Time: |14.333 5 End Time: 114 Ex] 5

Console Problers (0% I Live History (D)]

| Element | 1d Description Resource
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NCL Eclipse

& Java Type Hierarchy - Livro TY/Exemplos/01sync.ncl - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

L@ 5-0-Q- | BHEG- &0
* Hie T:. Ma &3 ‘-.‘EE out | =0 | 88 n1syncancl 23
..: = V" WEL S --. = L -
< !== Exemplo de sincronismo sem a interacao do usuario -->
<ncl id="sync® xmlns="http://wyw.ncl.org.br/NCL3.0/EDTVProEfile™>
<head:
<regionBase>
<region id="backgroundReg” width="100%" height="100%" zIndex="1"/>
<region id="screenFeg” width="100%" height="100%" =zIndex="2">
<region id="fraweReg" lefr="5:%" Cop="6.7%" width="138.53%3" height="15.53%" zIndex="3"/>
</region>
</regionBasex
<descriptorBase>
<deseriptor id="backgroundDezsc" region="hackgroundReg"/>
<deseriptor id="screenDesc” region="screenReg™ />
<deseriptor id="photoDesc™ region="frawsReg" explicitDur="sSa"/>
<deseriptor id="audioDesc™/>
<descriptor id="dribleDesc”™ region="frameReg"/>
</descriptorBase>
<connectorBase>
<importBase documentURI="../causalConnBase.ncl™ alias="conEx"/>
</connectorBaser
</ heads>

| Bl =5 Livro TV

== Exemplos
-8 D1sync.nel
-8 D2synclnt.ncl
-8 O3conkextExanple. ncl
-8 D4reuse.ncl
-8 O5Return.ncl
-8 0sZmulkiplos nl
i switch.ncl
48 (7settings.ncl
{83 0stransition, ncl
{8 09animation.ncl

o -8 10menu.ncl

e project

-8 causalConnBase.nd

<hody:-
<port id="entry"™ compohent="hackground”/>
<wedia id="hackground” sre="../wedia/background.png™ descriptor="backgroundDezc™/>
<wedia id="animation’” sre="../mediafanimGar.mwmpd” descriptor="screenbDesc’s

T T

Drescription I Resource

[Path

= % Errors (4 ikems)
@ Papel <var> nOo definido no elemento xconneckor {"conExdonBeginyarSkart’,
@ Papel <var> nOo definido no elemento xconneckor {*conExdonBeginyarStart',
@ Papel <var> nOo definido no elemento xconneckor {*conExdonBeginyarSkart',
@ Papel <var> nOo definido no elemento xconneckor {"conEx#onBeginyarSkart'),

07settings.ncl
08transition. nel
03animation. ncl
10menu,ncl

[l

Livro T¥/Exemplos
Livro T¥/Exemplos
Livro T¥/Exemplos
Livro TV/Exemplos

|

‘Writable | Insert [1:1

i ‘ﬂ {,;j 22 l:;j Inbo - Cutlock Express | [ C\Docurments and Set... | ) C:\Docurments and Set... @ MeaTLab.ppt @ WebMedia2003.ppt [ = Java Type Hierarch... |«
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R&D
Ginga at the Content Producer

- Composer 2.0
- Composer 1.0 + NCL Eclipse facilities

- Keeps the functional requirements of Composer
1.0 and adds non-functional requirements

- Integrated with the transmission system
- Optimized data carousel generation

- Support to live content production
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R&D
Ginga at the Content Producer

- Composer 2.0

- Based on a micro-kernel that may be extended
with plug-ins

- Each authoring views acts as a plug-in

- Open-source development, from the first step
thought to be extended
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W\\

Internet

Q\

gz

l

MPEG TS
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R&D
Ginga Authoring in the Client Side

- Composer 2.0
- Composer 1 + NCL Eclipse facilities
- Context aware

- Visions for cooperative authoring
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Ginga-NCL Reference Implementation

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

e e o . L S s S

¥ lod Oticas do Povo ;!
M 8t
w A

P

e
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Ginga-NCL Virtual Set-top Box

i fedora-fc?-ginga-i386 YMware Player - [Z5 CD-ROM(IDE 0:0)  E Ethernet + 2

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

Quick hints:

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

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

- Use the /misc/flauncher.sh script to run your NCL application
Exarnple: /misc/launcher.sh /misc/ncl30/sampled3/samplel3. ncl

- Use the following keymap:

- Have fun! i

middleware

Ginga

IP:192.168.127.129 TV Interativa se faz com Ginga!

To direct input to thiz virtual machine, press Chl+5.
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Ginga -NCL Live CD

middleware
e
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middleware 3]
4 =N T
A A

' B B B J—
hitp:iveww.ginga.org. br (gl -‘Ve‘

Play NCL Content from:

This Live CD
The NCL Club
Your USB Storage

System Settings
System Shutdown

Ginga®is atrademark of PUC-Rio and UFPE
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SAGGA Project

- SAGGA: Suport for Automatic Generation
of Ginga-NCL Applications

. Definition of several templates for
application authoring

- Applications with dynamic content
- Widgets
- NCLua lib
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Ginga -NCL for IPTV

IPTV: Recommendation H.761
- Symbian
- Android

Ready for ISDB-T
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Ginga -NCL for USB ISDB

- 1-seg/ Full-seg USB-SBTVD: PlayTv PixelView,
Intera

- Linux

- Windows

Your PC with Ginga-NCL interactivity
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Ginga -NCL for Windows

- 1-seg/ Full-seg USB-SBTVD

- IPTV

- Broadband TV: plug-in Firefox
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Multiple devices

- iPhone (passive)

- Android (passive e active)
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NCL Evolution

ik
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NCL 3.1 Raw Profile

A new profile closer to the Ginga-NCL internal data
structure

, but
without any “syntactic sugar”

Player much more simple, efficient and less error-prone
Player more simple, converter more fancy

Application much more difficult to be understood and
cloned

It is not an authoring language, but a transitional language, close to the NCL engine
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NCL Evolution

- TAL 1.0: Template authoring language

NCL 4.0

- Better context aware support
- 3D objects

- Multiple devices

- Social networks
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NCL Evolution

- TAL 1.0: Template authoring language

NCL 4.0

- Better context aware support
- 3D objects

- Multiple devices

- Social networks
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