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mData broadcasting

mHarmonization of DTV interactive middleware specifications
@ Status of DTV interactive middleware standardization
mOverview of DTV interactive middleware specifications

@ Overview of data broadcast standards

mStatus of harmonization activities

mPerspectives
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Data Broadcasting e

AV Program

+

Data Application

é ETRI Proprietary

. Ei
Data broadcasting system overview

Encoding AudiofVideo and
Muttiplexing Encoded AV

Modulation

3.Transmission

Encapsulated

Applications
Authoring Apgications L’
Data Applications Application Server
(XML, Java...} {Encapsulating applications)

1.Content generation 2.Transport 4.Reception
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Functional categories for Data Broadcasting

mApplications
@ Content and content formats
@ Application environments
@®Decoders and processors of contents
mApplication transport and protocols

@ Delivery of applications to application environments via either
broadcast or interaction channels

% ETRI Proprictary

Comparison of standards documentation

ATSC DvB - CablelLabs

Application
Envir_onment

: Data

AJOx e e
301-192 DVS-161 Transport
A/B5 300468 . SCTE-08 PS
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Harmonization of DTV interactive M/W spec.

OPSES
@ Process of formulating a common specification which defines a
common collection of functionality that addresses the collective
needs of a significant portion of a set of pre-existing, but separa
te specifications

Existing Specifications

- /—\\
DVBMHP O QC_AE// D)

SMPTE DDE1 ARIBBML
_ARBEML
MHEG-5

e ETRI Proprietary

Harmonization

Harmonized
Specification

Harmonization of DTV interactive M/W spec.

MM
@®Desire to reduce content authoring costs by creating only in
one form

@®Desire to reduce content bandwidth requirements by
transmitting only in one form

@®Desire to reduce terminal device manufacturing costs by
processing only one form

% ETRI Proprictary
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Harmonization of DTV interactive M/W spec.

@O =2

@Multiplicity of regional television standards development
organizations combined with relative weakness of recognized
international organizations (namely, ITU)

®Natural competition arising between regional television
standards development organizations in the drive to obtain
global adoption

@ Relative lack of participation by content authoring community,
which, by its privileged position, could strongly affect the
standards development process

% ETR1 Proprictary

Harmonization Activities

mITU JRG-1

©20008¥ 4 E0fl ITU-T SG 81 ITU-R SG 6 Working Party 6MO{l A
Joint Rapporteur Group 1 (JRG 12 UE.

@0|= (ATSC, CablelLabs), € =(ARIB), oa*(EBU)ONA-I &0

@®USE DS 72 2t2 harmonizationS HA &
DATSC DASE, CableLabs OCAP, DVB MHP, ARIB BML, SMPTE DDE

@SMPTE D27 (Data Essence)
2000 2 0il adhoc study group2 Bt S.
@®U3tE 2E X OO harmonizationg H 7 &,

mATSC/Cablelabs Joint Group (DCAP)
@2002E HEN AIEEAS
@DASE 2 OCAP 7722t harmonizationg & 2 &
@8 I Harmonized Spec.2! DCAP #3&8 X4 5
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Status of DTV intefactive middleware 5=
standardization: ATSC-DASE

mATSC DASE(DTV Application Software Environment)
@ATSC (Advanced Television Systems Committee) il M BtE =
DlIXIGE HALZ St HOIHES 0ISAN E&E 73
SELES 8E
OATSC TI/S170HA 19973 1ME S H #2338 ZHE AIEGIUS.
QODASE Level 1(DASE-1)0| 200214 98 ATSC EE20Z 55 AUS.
QT3/S170 A = 2002 f E 2 E{ DASE/OCAP Harmonization 772
Ol HEt HE3 s MEstD UAS.
e dY
0O DASE Level 2 =3l
ADZENH UR2E
«E10 9
= SJ|st ZEIDICIAH SIOIH MBI A
CIEHE S S YL ABIA

a‘g ETRI Proprietary

Status of DTV interactive middleware Ei#L
standardization: DVB-MHP

@mDVB MHP (Multimedia Home Platform)
@DVB (Digital Video Broadcasting)0il A 8t= 10, ETSI
]

(European Telecommunication Standards Institute) 0l A
LHE RES HAYCZ et HOIHES DIEAH BEE
A

HESEE

Q MHP 1.0/1.1

* DVB (Digital Video Broadcasting) DEUL TZ2HEZ 1997L2H MU

= 2000 7€ ETSIZSEH EZ2 2 DVB-MHP 1.00! S0 EIAS.
* MHP 1.02 Java 7|92l Application=2 Xiclot)| €8t DVB-J OIS0 Y.
* MHP 1.12 MHP1.0# 30l 0132 210{ J18t2] ApplicationS X cldtdl <&t
DVB-HTMLO| ZJt& A
®EF MY
OMHP 20
» (88 HEIDICIH GO H& S <18t local storage (PDR) 2tcl & KO
» O|SE HIOIEEs MHIA XA S <18 MHP Mobile
* 2 JOIEQOIZ /B MHP & HIERK
« AEZ|Y MHIA XIRE | & MHP over IP
2 ETRI Proprictary .
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Status of DTV interactive middleware E=
standardization: CableLabs OCAP

m]CableLabs OCAP(OpenCable Common Application Platform)
@®SCTE (Society of Cable Television Engineers)Hl X &gt S0|
HOIE HSMBENE HALZ & HOIEHES 0IEANH E&E A
HEs &
QOCCAP 1.0/2.0
» 2000 L 2 H CableLabsOlAl 7238 ZZ 0 A/ HEIAS.
= CableLabs0il A4 MHP1.0€ |8t 2 8 OCAP1.02 MHP1.18
2182 8 OCAP2.08 LS AtEl .
QOCAP1.0 73 2 SCTE(Society of Cable Television
Engineers)2 £ E HEC2 S0IE AEHY.
QCableLabs0li M= OCAP1.00il CH8t compliance testing & & &
Tz
oF MY
02003 7€/ & compliance testing 2 S 22 & 0l & Y.
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Overview of ATSC-DASE

mATSC DASES2l 1=

DASE Application
{XHTML, TSS9, ECMASCript, JavalV Xiet,...)
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Overview of ATSC-DASE

@ DASE Applications
@®Application2] & 2|
Q XML, Java, PNG, MNGS 2 &
DASE AIAEI0IA &80[ Jts
@®Application® EF
Q ApplicationE 01 & 1] U= resourcel] FEHO et 28
O Declarative application
= XML D|EHo) MOIN HEHE = NRES TE
{ Procedural application
sJava J|Bte XA HENE = NHEQ EE
Q Hybrid application

= Declarative applicationdt procedural applicationO| M ME& =
application2 & &

o rio
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Overview of ATSC-DASE

mDASE Application Environments
@DAE(Declarative Application Environment)
O Mark-up, Stylesheet, Script content® 2 & Declarative
Application2 M2l & £ U= &F
QO XDML parser, CSS interpreter, ECMAScript interpreter, DOM API
B0l 28

@PAE(Procedural Application Environment)
Q Xletlt 22 Procedural Application2 H2|& ¢ U= &4
Q Java Virtual Machine, HAVi Ul, JavaTV, ATSC API
implementation & Z 0| 2 RE.

@& Common Content Decoder
O DAS PANIA ZEXOZ AMEZE £ A= 26
Q JPEG, PNG, MNG, PCM, AC-3

[H

% ETRI Proprietary
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. e l
Overview of DVB-MHP e

@ DVB MHPZ| 1 X

APl
Apsie et Appde atan Apexarimor
et oo Appcaten
§ setem nfte e Yoot B
A
[N,
MHPSl 21 RE &
"HHP AP “Interoperable” plisg-in
Delequated app Implementation
Iiteroperabis LHE pe N specific plug-n
Apphnations P R Dalwgated app.
g A tpe B
I'd
Transpart
S-mf‘;, Syutor” suftaare Piug-n B

Pty

MHP plug-in2| ¥ E4

2 ETRI Proprietary

Overview of DVB-MHP

m MHP Applications
@Application2| &9
0O MHP &2 StERI0 KR E 01BN QEEIE ANHIAE HS8ls 2282 E8
@®Applicatione] &R
0 DVB-J Application
» JavaB JIgtQZ 8 Java Xlets
{1 DVB-HTML Application

s XMLE JIBIe2 AEE BAS2 E

DVB-HTHML DVB-HTHIL
Application Application

DVB-HTML OVB-HTML

Actor
Actor User Agent Cther
User Agent Application

MHP
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Overview of DVB-MHP

mMHP Application environments
@DVB-HTML environment
Qo3 g a0 D1ete) DVB-HTML Applications M2 & & U= A
Q CSS interpreter, XML parser, DOM APIS 22 R4 US.

@DVB-J environment
Q Javad|gte DVB-J Applications XM2ig 4= Ues &
O Java VM, JavaTV AP(, DAVIC AP, HAVIUL ARPIS 22 2450

o} 2
AN .

&Common Content Decoder
O DVB-J/DVB-HTML Application0l Al 2E2=2 AI2E £ U= U4

Q JPEG, PNG, GIF, MPEG-2 I-Frames, MPEG-2 Video “drips”,
MPEG-1 Audio(Layer1&2)

% ETRI Proprictary

=131
Overview of CableLabs OCAP S

@ CableLabs OCAP2| 22X

QCAP APl
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EIl

Overview of CableLabs OCAP

@ OCAP Applications
@®Application2 & 2l
Q OCAP &2 AlAE IR S 0|28t CIEEIE MEIAE
HEBg 4 Us DEESA TE
@Application2] &8
Q Monitor Application: OCAP &2 SHERIO 2l & A & Application
22
O OCAP-EE Application: DVB-J2} &&
Q0 OCAP-PE Application: DVB-HTML1t =<

& ETRI Proprictary

BT

Overview of CableLabs OCAP

@ OCAP Application Environments
@ OCAP-PE (Presentation Engine)
Q DVB-HTML Environment2t & At

@ OCAP-EE (Execution Engine)
Q DVB-J Environment2t & At

@ Common Content Decoder
0 JPEG, PNG, GIF, MPEG-2 I-Frames, MPEG-2 Video “drips”,
MPEG-1 Audio(Layer1&2, 3)S 2 XI&ot0H, 0l= DVB-MHP
Common Content Al & A& 10 He L X&

:—5 ETRI Proprietary
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ETrl
Comparison of DASE, MHP, OCAP =R

Javatis Ll Java 148 Java1.18
JavaTVv API 1.0 JavaTV APl 1.0 Javaty APl 1.0
JMF 1.0 o 1 JMFAD JWMF 1.0
PIAE 1.2a : PJAE 1.2a pJAE t.22
HAVIUILY HAVIUI 1.4 b HAVIUI1A
s ! DAVIC AP 1,41 | DAVIC APH1 4.1
JSSE 1.0.2{Java Securs JSSE 1.0.2(Java Secure
:1 Socket Extenalon} Socket Extenalon)

XMLLOXHTML 4
€882

Java Jigt

ASEITSN ooz DOMASZ
,, . HTMLAOY
ECMAScript 1

MPEG-2 I-Frames MPEG-2 L-Frames
MPEG-2 Video “drips” MPEG-2 Video “drips*
MPEG-1 Audio{Layer182) MPEG-1 Audio{Layer1&2, 3)

Cammon
Contents
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ATSC data broadcast specification

f

@ ATSC OIOIEIE s 838 TEEE

DASE Applications

Datagram Data Download
Data
i DSM-CC Data
pata Streaming DsSM-CC Download
. Addressable
Piping Section DSM-CC
Section
PES MPEG-2 Private Section
MPEG-2

Broadcast Channel
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DVB data broadcast specification =

m DVB OIOIEHES 88 Z2&EZ2

{ Applization )
Apphcatian Programming interfase
DVE Objent
Carause!
uppP
DSM-LC User-to- )
User Object P ve sl

Caroussl

DSM-CC Data VB Multipratocat
Caroussl Encapsulation

MPEG-2 Sections {DSM-CC Sections)

MPEG-2 Trarnsport Stream

Broadeast Charnnel

=
b

EE TR Proprietary

Comparison between ATSC and DVB F&L
data broadcast spec.

Object

Non-flow

Data Carousel Asynchronous
controlled Carouset Data
download

Synchronous
/ [ o=\ \
DSM-CC .
synchromzed PES Synchronized
Download Data
protocol
DSM-CC addressable Multi Protocol
Section )
(datagram_section) Encapsulation
Data Piping Proprietary
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Application Signaling: ATSC

@ ATSC Application Signaling — SDF (Service Description
Framework)

EIT/DET
o PMT

Duseriptor loop Descriptor loup
Compatibitity Wrapper Ushort avsociationTag (PID) g
Service Name Descriptor Compatibility Deseriptor

bST
Apphcations Joop
Compatibility exeriptor()
Sublescriptor los Tap
Ushort Tapid
Ushort use
Uchort association Tag
Selecton()

jull)

AModule loop
Ushont Modulelly
Ushon modute ¢rvion

Deseriptor loop

e
Taplnto loop

String AppData
\pplato Yoop

Servicelno loop
ServicePrivateData

Acquisition
Broadeaster P Descriptor 4
Jong ma.

Descriptor %

Policy Mlags
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Application Signaling: DVB

= DVB Application Signaling-AlT (Application Information Table)

ituads
ik Goiich

@ ETRI
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£l

Example of DVB-J App. execution

Presentation Layer J

MRHP-Core

Network Layer

r.—-";,‘ ETRI Proprietary

ETR

e

Relationship among DASE, MHP, OCAP

fame 0 MHP1,0.1 MHP1.0.2 MHP1.0.3(H 8 E)

- SUNJava - MHP1LH{EEE)
4 v

7/ | ocapto & OCAP2.0(REE)

| OASE/OCAP /
| Harmonization{R ¥ &} |
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Status of ATSC/CableLabs DCAP

gl

®m DCAP(DTV Common Application Platform)
@ 200245 118 262 ATSC2t CableLab
DASE/OCAP #34
OxMZUHE

* Java 712t DIEAN 822 GEME L1202 &

= XML DBt OIS0 &3 & DASE-DAEE I1=0|2 8.
= ME A2 ATSC A/9x ;P‘ JIH*OE G2 &
. B 22 ATSC T3/S162 F\l

St
=

s2+9]
20 28 HAS OSIX

[Bte 2 5HIIZ &
@ S Mt X DCAPEZ MoU2l &  J[BO2 7
S US.
DA

THALZE ATSC A/9xE [12= 4l DVB & #A
»* ATSC UIOIEIZ S A& AR %’SOI QEes D*OIPJE
« AOxOl A= GEMDIEHS DISEA0 832 =80 8%

. ;%7‘* o§ DVB2| Object Carousellt AITS H}E*_O_E Xl* &
HEzC=Z 50/ 0de.

0 2003 7€: DCAP1.0 Draft 2t &

Q 2003 9€: ATSC T30l DCAP1.0 Candidate Standard=
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o

& FAS =20
@ = DASE/OCAP?_P-‘Z] =25 132 DCAP1.0=2 ATSCS
SCTEOIM BEEC

0l 25
oUE HMZ

=

b

&

[hal

s 0lE

DCAP Software Environments

DUAPAGEM Application

Vuvaly Xk, XDMLOSS ECOMANTip.

DCAP System Software

Dectarative Application Environmen:

Proccanrad Applicanea Envuonment

NDAE

Tasvidmg
Ttapraer

Stylesheer

anbedded

Taca Bvte Tovle Takcprctor
Xhet

thasa Vil Maclunes

Interpratee Nuppnrt W
£ A eapt] [EOMAsenp pTemennon: 4 ore lava plathorm,
Intupreter Java ABI IME Fanad TV HAV UL WA 0 AR
Bridge

Dhocumient amd ns ronment Object Model
AP implomentation

Camman Wfrastractare

Conren Contert Devoders
HNCGUIPES Y Ponable Font. )

[ocumy Franew urb
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Status of Rec. ITU-T J.202 (GEM) e

@ 20003 G S0l ITU-T SG 21t ITU-R SG 6 Working Party 6M
Ol A Joint Rapporteur Group 1 (JRG-1)2 Bt&.
& ATSC-DASE, DVB-MHP, CablesLabs-OCAP, ARIB-BML

t”j ol 2A

LS HOIEHES MHIAE st 0ISANH 732 =X

H —’F—s} =
® ITUN A ITU-T J.202 Harmonization of procedural content

formats for interactive TV applicationsE &¢I
QETSI EECZ ME = TS 102 819 (GEM) J| gt

'% ETR1 Proprietary

Perspectives

DCAP MHP or ARIB

DAE Rec. ITU-T J.202
fPi%& or EE)

International Standard
{Revised Rec. ITU-T J.202)
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