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Abstract

The debut of digital television broadcasting in domestic market has been launched in 2003. The
digital video platforms need to be further consolidated, so that the consumers would not have to be
forced to purchase many different set-top boxes, or to get many smart cards, in order to receive
different programs from various system operators. Therefore, the very first things to do are the
renewing of associated regulations, the introduction of key common paradigms for digital video
platforms, video platform technology research and devel opment and standardization, etc.

In this project, we are going to explore the integration parameter ingredients of the Digital TV
Broadcasting System in domestic market, understanding the differences among various kinds of
systems, and to propose a consolidation plan. A common platform for the integration of terrestrial,
cable, and satellite broadcasting systems will be proposed. A registration mechanism for an unified
management paradigm to identify different networkswill be built, and also the simulcrypt encryption
standard. Hopefully, this project will benefit the integration of our digital video platforms.
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MHP

MHP DVB (Digital Video Broadcasting) middleware
(DVB-T DVB-C DVB-S)
middleware ATSC
middleware ~ ATSC DASE (DTV Application Software Environment)
middleware BML (Broadcast Markup Language) ARIB
(ARIB STD-B24 — Data Coding and Transmission Specification for Digital
Broadcasting)
middleware MHP
video audio
middleware
DVB MHP middleware
DVB DVB
2002 1 Cablelabs MHP OpenCable middleware
MHP middleware

GEM (Globally Executable MHP) DVvB
middleware GEM

cable - OpenCable middleware OCAP (OpenCable
Application Platform) ATSC middleware ACAP (Advanced Common
Application Platform) middleware ARIB-AE (ARIB
Application Engine) GEM DvB GEM

ITU (International Telecommunication Union) 2003 4
ITU-T —ITU-T Recommendation J.202

DVB MHP MHP
GEM ITU-T J.202 MHP
MHP MHP-based  set-top box
MHP
(SWOT ) MHP (GEM-based ) OCAP
ACAP ARIB-AE DTV middleware

2.1 DVB MHP

MHP (European Commission) SIS program - UNITEL
(Universal Set-Top Box) project 1996
1997 MHP DVB
DVB :

® DVB-MHP commercia module:
® DVB-TAM (Technical issues Associated with MHP): MHP commercial
module APl (Application Programming Interface)



DVB Steering Board

& others & others

One ad-hoc subgroup for each set of
commercial requirements

«Created dynamically

*May be by email/telconf only

*I[F MHP-related + other possible applications:
dual reports

2-1 DVB MHP

TM to split technical tasks as it sees fit.
*Created dynamically

*May be by email/telconf only

*Requests for clarification go to CR group
*Eventually Technical Specs for each CR

2-1 DVB DVB (DVB Steering Board) MHP
TAM DVB commercia module technical module
commercial module  MHP technical module TAM
commercia requirement (CR DVB Document A062); TAM
commercia requirement technical specification (TS)
DVB project
1. Commercia Requirements
2. Technical Requirements
3. Reguestsfor Detailed specifications
4. Framework (Basic Architecture)
5. First Working Draft
6. Working Draft
7. Draft Standard
8. International Standard
DVB
DVB
DVvB (draft standard)
(international standard) MHP
ETSI (European Telecommunications Standards I nstitutes) GEM ITU

(International Telecommunication Union)



DVvB MHP
MHP
MHP1.0
[ ]
[ ]
[
[

MHP

DVB
MHP
middleware (cable satellite)
middleware
MHP
-1.0 2000 1 -MHP1.0.1
—2001 4 MHP1.0.1 MHP
DVB 2001 6 MHP 1.1
Smart Card API
DVB-HTML MHP
“internet access profile”
: return channel
set-topbox  IDTV ‘plug-in’ interface

MHP

Interactive Broadcast

+ xlet via http

DVB-HTML
subset optional

MHP 1.1.X
MHP 1.0.X
Interactive

transport protocols
including IP

DVB-JAVA APIs
for interactivity

2-2 MHP profile

MHP1.03(2003 3 ) MHPL11(2003 4 )
profile enhanced broadcast interactive broadcast

MHP

2-2
Internet



access MHP1.0 profile MHP1.1 profile Enhanced

broadcast set-top box return channel ; interactive broadcast return
channel path MHP  return channel TCP/IPfamily  protocol TCP
UDP Internet access profile MHP Internet client
2-3  MHP MHP Java-based  middleware Java virtua
machine MHP MHP
Sun  persona Javacore libraries JavaTV API HAVi API DAVIC API
MHP DVB specificAPl  JavaTV API video
audio stream  playback; HAVi API ;  DAVICAPI
MPEG Application manager MHP MHP
lifecycle MHP
Plug-in ( OpenTV
) MHP  set-top box

Interoperable

Application
{and libraries)

Intercperable
Application

=
Application | Commu- APls APls APIls APls

Manager nication

(Navigater) || Protocols Java Virtual Machine

OS, drivers, firmware, ..

System Software (Middleware)

Hardware
2-3 MHP
MHPmiddleware 2-4 DVB MHP
conformance test DVB conformance test MHP
Expert Group (MEG) submit test MEG
(test suite) ETSI ETSI test suite
MHPtest suite 1.0.2b 1.03a 2004 10 MHP
“salf-certification”
1000 ETS MHP testsuite

10



MHPIlogo DVB Project Office 10000 (
) ETSI MHPlogo

re s

Test-Techno

loegy Provider

OVE delivars MHP
Taest Suito
to Custodian

Licenses for using |
cartain tasts 4

ETSI
(Custodian)

Manufacturer oblains

MHP Tast Suite™g.
and pays €1000 ICanaing of
administrative gl b

ta ETEI

“Clean-Room” N ,ﬁ.‘ “Non Clean-Room”
Implementer Implementer

schnaologles Licenses

Technology Provider

2-4 MHP  logo
2-1 MHP solution provider MHP MHP
authoring tool MHP middleware MHP IRT  MHPmiddleware
PC MHP reference implementation Osmosys MHP
middleware MHP middleware; Panasonic  MHP set-top
box MHP V100 MHP
middleware MHPauthoring tool MHP conformance test
MHP
MHP
° IPworld DVB world
) Personal Video Recoder (PVR)
) (home network)
° IP
) MPEG-2 audio/video streaming format
) MHP mobile profile

11



2-1 MHP Solution Provider
Company MHP Authoring | MHP MHP
Headend Tool Middleware Application
Alticast (Korea) Yes Yes Yes Yes
Canal+ (France) Yes Yes Yes Yes
(with IRT)
Panasonic (Japan) Yes Yes
Philips (Netherlands) Yes
Sofia (Finland) Yes Yes
IRT (Germany) Yes
Osmosys (Swiss) Yes Yes Yes Yes
(with Aircode) (with Sofia)
SONY (UK) Yes Yes
Thales (USA) Yes Yes Yes Yes
2.2 GEM (Globally Executable MHP)
GEM CableLabs ATSC ARIB MHP
o GEM interoperability
o GEM MHP
[ ]
GEM
MHP (framework) (GEM-based GEM
terminal specification) GEM
GEM-based
GEM MHP DVB technology
market-specific MHP GEM
GEM APl AP content
GEM-based middleware MHP
GEM -based
MHP (functional equivalents)

12



GEM-based DvB 2-2 GEM 1.0.1
Functional equivaents’ MHP market-specific
functional equivalents (mandatory)
GEM-based GEM-based
functional equivalents
Hame GEM Clause|s} MHP Definition Enhanced | Intaractive
Broadcast | Broadcasi
Praofile 1 Prodile 1
5, “Basic Archilecture® MHF [1], clause 5, "Basic - o
i rhitesc e ~ ~
£.2.5 "Chiecl carcusel® MHP [1], dause 6.2.5, "DEMCC
Camusel EEE also 1172 L] :' 'Iﬂul L‘-rlgﬁ||ﬁ| Ugar-to-usar Object Carpusel” [T )
Jiscoyeny are lunching Ml |
AP 5"
fid 6 "Proocol or defivery of IMHP [1], clavss 626, "DVE
IP MPE IF irmlliciEs] crvar Bl Multigrotocol Encapsulalion® ] g
4, “Service infonmabton® MHP [1], clause 6.2.9 "DVE
- Sarvice Indormation”
] 1 naling-beis MHP [t], clausa 11.6.1, "OVE
service nfommalion AFT Service Indpemation AR
i MHP [1], clausa 11.11,3 — M
_ "Bouguiet”
Anne O *imegraton of the  [MEP 1], dause O, "insgration of
Jawa TV 5I APT* the JavaTV Sl AP
Broadcasi P |82 10 "IF signalling® MHP [1], clause 6.2.10, 5P Q g
shgralling signaling’ _
Audia : MHP [ 1], clausa 7.2.1. “Audico” ] 7]
Widesn L2 "Vides MHP [1], clauses 7.22 "Video™ [ K
Tid Su MHP [1]. clausa 7.2.3. "Gubities™
Bubtitles  [11.4 "Fresen|aiion 4P " MHP [1], clausa 11.4.2.5.1 ¥ o
classas relaled jo sublilics classns relabed o subbtios

Sl (Service Information)
protocol-independent SI AP
protocol-independent SI AP

application signaling

“Table 8:

GEM-based

APl
APl

security framework GEM-based

CA (certificate authority)
CA message

2-2 GEM functional equivalents
GEM  MHP
e GEM-based DVB
DVB-SIAPI  MHP
protocol-dependent
e GEM-based MHP  object carousel
o application signaling GEM
signaling GEM APl
e GEM-based MHP
“trusted application” ;
permission request file GEM
server GEM-based
CA server

13



o GEM locator portable GEM
locator
e GEM-based CA AP
e GEM-based IP over the broadcast channel (DVB Multiprotocol
Encapsul ation)
e GEM-based DVB subtitle
ARIB
Service Information

Metwork Protocols

1

ACAP
Features
frem DASE

Network Protocols

Sorvice Information
Canditional Access

MHP

QCAP
Sarvice Information
Conditional Access
Monitor Applicatons

Unbound Applications

2-5 GEM MHP OCAP ARIB-AE ACAP

GEM
GEM OCAP ACAP ARIB-AE
(Open Cable Application Platform) cable
MHP cable
cable DVB

(businesslevel)
OCAP “monitor application”

14
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OCAP policy OCAP unbound application

OCAP ; OCAP
email client  video-on-demand client unbound application
ATSC  ACAP (Advanced Common Application Platform) MHP
ACAP MHP GEM function equivalent
ACAP Object Carousdl MHP  DSMCC Object Carousel
ACAP return channel OCAP
unbound application ACAP
ACAP-X ACAP-X DASE (declarative application environment)
HTML ECMA Script ACAP-X
DVB-HTML ARIB BML ACAP
GEM MHP OCAP ACAP
GEM  OCAP patent pool

ARIB STD-B23 — Application Engine Platform for Digital Broadcasting (ARIB-AE)

ARIB GEM MHP
ARIB-AE DVB object carousel ARIB data
broadcasting
DvB GEM MHP Umbrella Group (MUG) GEM -
GEM 1.0.0 2002 9 GEM MHP 1.0.2
OCAP1.0 ARIB-AE GEM -GEM 1.0.1 2004 5
MHP 1.0.3 OCAP ARIB-AE ATSC
ACAP MHP ;
(procedural functionalities) DVB-J ; (declarative
functionalities) DVB-HTML GEM MHP 1.0.X
GEM MHP GEM-based
2.3 ITU-T J.202
ITU ITU-R Study Group 6 (SG6 broadcasting service) Working Party 6M (WP6M
interactive and multimedia service) multimedia broadcasting WP6M
WPEM  ITU-T
Study Group 9 (SG9 integrated broadband cable network and television) Joint
Rapporteur Group 1 (JRG1) JRG1 (execution
engine EE) (presentation engine  PE)
JRG12002 3
o EE — “Progress report of harmonization of procedural functionalities for
interactive TV applications”
o PE — “Preliminary considerations on harmonization of declarative

functionalities for interactive TV applications”

15



ARIB ATSC-DASE DVB-MHP OCAP DDE-1

JRG-1 2002 9 ITU-T J.202 - “Working document
towards preliminary draft new recommendation - Harmonization of procedural content formats for
interactive TV applications’ 2003 4 ITU-T SG9 ITU-T
recommendation J.202 ITU ITU-T recommendation J.202

: “Harmonization of procedural content formatsfor interactive TV applications” J.202 GEM
EE
middleware ARIB DASE OCAP MHP EE

(informative) EE

| TU 2002 3 WP 6 M
DRM : “Preliminary draft new ques
management in a digital”, broadcast environment
“Preliminary draft new report on &draadpgRlsitcati
for mobile”reception

ITU-TJ202 GEM AP GEM API
API APl middleware
API (binary interoperability) 1TU-T J.202
AP Java package 2-3 2-4

java.awt
java.awt.event
java.awt.image
java.beans

javaio

java.lang
java.lang.reflect
java.net

java.security
java.security.cert
java.util

java.util.zip
javax.media
javax.media.protocol
javax.tv.graphics
javax.tv.locator
javax.tv.media
javax.tv.media.protocol
javax.tv.net
javax.tv.service
javax.tv.service.guide
javax.tv.service.navigation
javax.tv.service.selection

16



package

2-5

javax.tv.service.transport

javax.tv.util

javax.tv.xlet

org.davic.media

org.davic.resources

org.havi.ui

org.havi.ui.event

2-3 ARIB STD-B23 DASE-1 MHP1..0.2

MHP1.1

OCAP1.0

APl (J.202 Annex A)

javamath

javarmi

java.security.spec

javax.net

javax.net.sd

javax.security.cert

org.davic.mpeg

org.davic.mpeg.sections

org.davic.net

org.davic.net.dvb

org.davic.net.tuning

org.dvb.application

org.dvb.dsmcc

org.dvb.event

org.dvh.io.ixc

org.dvb.io.persistent

org.dvb.lang

org.dvb.media

org.dvb.net

org.dvb.net.tuning

org.dvb.net.rc

org.dvb.test

org.dvb.ui

org.dvb.user

2-4 ARIB B24STD-B23 MHP1.0.2 MHP1.1

APl (J.202 Annex B)

OCAP1.0
API ITU-T J.202
2-9
org.davic.mpeg.dvb
org.davic.net.ca
org.dvb.net.ca
org.dvb.s

17
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2-5 MHP1.0.2and MHP1.1

APl (3.202 Annex C)

org.ocap.application

org.ocap.event

org.ocap.hardware

org.ocap.hardware.pod

org.ocap.media

org.ocap.net

org.ocap.resource

org.ocap.service

org.ocap.system

org.ocap.system.error

org.ocap.ui.event

2-6 OCAP1.0

APl (J.202 Annex D)

jp.or.arib.tv.media

jp.or.arib.tv.net

jp.or.arib.tv.s

jp.or.arib.tv.ui

2-7 ARIB STD-B23

API (J.202 Annex E)

java.applet

java.awt.datatransfer

java.text

org.dvb.application.inner

org.dvb.application.plugins

org.dvb.application.storage

org.dvb.dom.bootstrap

org.dvb.dom.css

org.dvb.dom.dvbhtml

org.dvb.dom.environment

org.dvb.dom.event

org.dvb.dom.inner

org.dvb.internet

org.dvb.smartcard

org.w3c.dom

org.w3c.dom.css

org.w3c.dom.events

org.w3c.dom.html

org.w3c.dom.stylesheets

org.w3c.dom.views

18



2-8 MHP11 API (J.202 Annex F)

com.sun.awt
com.sun.lang
java.text

java.util.jar
javax.tv.carousel
org.atsc.application
org.atsc.carousel
org.atsc.data
org.atsc.dom
org.atsc.dom.environment
org.atsc.dom.html
org.atsc.dom.views
org.atsc.graphics
org.atsc.management
org.atsc.net
org.atsc.preferences
org.atsc.registry
org.atsc.security
org.atsc.si
org.atsc.system
org.atsc.trigger
org.atsc.user
org.atsc.xlet
org.w3c.dom
org.w3c.dom.css
org.w3c.dom.events
org.w3c.dom.html
org.w3c.dom.stylesheets
org.w3c.dom.views

2-9 DASE-1 API (3202 Annex G)
24 MHP
2-6 DVB MHP 2-10
MHP MHP
GEM -based (OCAP  ACAP)
MHP
24.1
MHP 2001 8
360000 DVB-T 65000 DVB-C

19
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DV B-MHP set-top box 50000

(DVB-T) Digita Digita 3
mux 14 3 Cana+
superteletext ( ) EPG
service ( ) Digita
digital service portal ( ) MHP
MHP
° YLE:
B Games government facts ( ) newsticker ( )
® MTV3:
B Banking ( ) real estate finder ( ) hockey scoreticker (
)
MHP MHP
MHP
& B ¥ f

-

B MHP
MHPF & GEM [GCAP 0r ACAP|

i
iy -
GEM (OCAP or ACAR)
B Lkely o launch MHP within 12 maonths
! Statements supsarting MHP
GEM (ARIE B.23) + ARIB AL
VB

Urdecided

2-6 MHP
24.2

MHP 2002 10
MHP ARD ZDF RTL OpenTV middleware MHP
MHP MHP

20



: TV portal ( ) new ticker program preview ( ) weather

forecasts ( ) interactive quiz ( ) mail order ( ) magazine (
)... set-top box ;
MHP set-top box : SONY Philips Panasonic  Nokia
Countr DVB- DVB- DVB-
Germany o o
Denmark °
Norway o
Finland o i
Italy o °
France
Spain .
Singapore °
Australia °
Korea °

e : MHP application on air
o : MHP service planned for the near future

2-10 MHP
24.3
E-government
MHP T-government 1 2000 -~1
5000 MHP
MHP 2004 1
45 MHP
MHP
244
2002 DVB-S EchoStar middleware Canal+

Technology Canal+ Technology MHP MediaHighway API

21



EchoStar ( MediaHighway NDS

) cable Cablel abs 2002 MHP
OpenCable middleware — OCAP Time Warner Cable
OCAP
2.4.5
1500 2-11
ATSC middleware ACAP/DASE
OpenCable middleware  OCAP
DVB-S middleware
MHP middleware
MHP  MHP DVB-S Skylife
2003 5 MHP 2004 7 Skylife 650000
MHP SkyLife MHP : game education (
) fortune ( ) stock ( ) weather ( ) rea estate (
) voting ( ) T-Government  MHP
Korea Broadcast System DTV Standard Datacast Standard
Digital Terrestrial ATSC ATSC-DASE
Digital Satellite DVB-S DVB-MHP
Digital CATV Open Cable OCAP
2-11 middleware
2.4.6
2003 (Catalonia)
MHP MHP : EPG newsticker weather
forecast programming and special event ( ) chat and text messaging (
) interactive advertising ( )
2.4.7
Danish Broadcast Company 2003 12 MHP
Danish Broadcast Company information portal ( )

24.8

22



2001 10 31 (Federation Australian Commercial Television

Sation FACTS) free-to-air MHP
2002 1 30 Special Broadcasting Service (SBS)  Sun Microsystems
MHP
2-12 middleware
Solution Processor FLASH/ROM
Bas:c Zapper A0MHZ 1-2B 1-2M
MHEG-5 BOMHZ4 AN 2m
Dpon TY BONMHz 4-BM FTT]
MetiaHighway S0MHz+ 4-BM FTT]
MHP Entanosd BO-130MHEz+ B-16M M
Broadcast profile®
MHP Interactive | BO-130MHz+ B-16M a1
Brogdcas!
Profile®
MHP Internel 150-200MHz+ 16-228] 16 M
Acocess Poohle”

2.4.9
MHP
2.4.10
MHP MHP
set-top box IC
MHP
2.5 MHP
MHP  set-top box MHP
MHP  set-top box middleware
set-top box

23



160

—&— MHP Internet Access

usD

—l— MHP Interactive

Broadcast
51 02 \.?,454 OpenTV/Mediahighway
40 1 40 Interactive
20 | 27 MHP Enhanced
Broadcast
0 40— ; ‘ ‘ —¥—OpenTV
2001 2002 2003 2004 2005
year
2-7 middleware  set-topbox BOM cost
2-12  DVB MHP middleware
( DVB-HTML) 2-7 2-7
set-top box BOM cost ( ) OpenTV MHP
Enhanced Broadcast return channel path  set-top box OpenTV/Mediahighway
MHP Interactive broadcast return channel path  set-top box
return channel 56K  modem set-top box
memory  processor 2-7 BOM cost 3
2-7 middleware
MHP middleware OpenTV
Mediahighway memory chip middleware
memory footprint memory chip
2-7 2004 middleware (OpenTV vs.
MHP Enhanced Broadcast  OpenTV/Mediahighway vs. MHP Interactive broadcast) set-top
box BOM cost MHP set-top box

middleware  set-top box

24



Feb 2003)

e Government advocates in Europe
and some Asia countries (IDATE,

* Single platform for multiple services

*MHP requires more memory which
makes STB more expensive

Difficult to migrate existing
Middleware (such as Open TV) to MHP

*MHP market is not mature and proven

*MHP standardization begins with a
large base of OpenTV systems were

already in existence.

(S)

(W)

\
>

.

(©)

(M

*Europe and Asia terrestrial operators
have great intend in MHP service
(IDATE, Feb 2003)

*Open standard with lower cost in
application development

eSeveral elements are still missing or

under-developing
*DRM
*CPCM

*|IP Streaming format
*Authoring tool guideline
*Operators can’t earn extra money
from MHP based interactive service

AN

J
=<

S

2-8 MHP SWOT

Configuration ROM RAM Remarks
MHP 1.0.2 minimal 8 Mb 16 Mb Incl. resident
applications, excl.
return channel, CI/CA,
FTA SW download
MHP 1.0.2 typical 16 Mb 24 Mb Full system
2-13 MHP RAM Flash
26 MHP SWOT
2-8 MHP SWOT MHP MHP
MHP
MHP
MHP  set-top box MHP
middleware X MHP API GEM
cable middleware
GEM APl MHP

MHP
authoring tool

middleware/set-top box/IDTV

MHP

25



Middleware Market in Asia

9%

18%

O Embedded
EBML
9% 9% OOpenTV
O Mediahighway
ENDS
OLiberate
46%
2-9 middleware
MHP ; MHP middleware
2-13 MHP1.0.2 16MB RAM 16MB flash 255MHz
CPU MHP  set-top box
MHP business
model ( ) retail business model ( MHP set-top
box ) MHP
MHP OpenTV MHP
2-9 middleware
OpenTV 46% MHP
middleware ( Open TV)
middleware MHP set-top box
Platform SAT/CAB/DTT | Country CA Middleware Number of Digital
Name Subs
SkyLife SAT South Korea | NDS MHP middleware 320,000 DTV
provided by Alticaster, Subs.
not deployed yet
UBC SAT Thailand IRDE Embedded, probably 291,902
migrating to OpenTv En2 | (Jan/2003)
BS Digital SAT Japan ? BML (Japan’sown 6000000
standard)
CBSAT SAT China IRDE OpenTV EN2 50,000

26



Astro SAT Malaysia MGD Mediahighway 750,000

IndoVision SAT Indonesia NDS NDS Core 60,000

Austar SAT Australia IRDE OpenTV En2 350,000iTV
capable

Foxtel SAT Australia IRDE/NDS | Movingto OpenTV core | 450,000 digital

(Satellite) 11 home

Foxtel CAB Australia NDS OpenTV core 1.1 500,000 not yet
digital. Roll out
Q1 2004

Optus CAB Australia NAG Liberate 1.2 Trial of 3,000
Extended

Sky NZ SAT New Zedland | NDS OpenTV EN2 356,000

2-14 middleware
- IDATE MHP free-to-air
2-14 middleware
middleware cable
middleware MHP
MHP
MHP MHP MHP
MHP framework business
MHP
® DRM
® CPCM

® |P Streaming format
® Authoring tool guideline

h
Complexity

L

Q4°02

Q1°03

Q2°03

Q3°03




2-10 MHP OCAP
2.7 MHP
( ) MHP GEM-based CableLabs OCAP
(OpenCable Application Platform ATSC ACAP (Advanced Common Application
Platform)
arare :m Applicaions
ERER e
" ome
*':ﬂ:::rll!:n : L : Al icaiion Fiatiom Cligni
Ty i MO i |1 i i | o L |
] ]
I Enm 1
- 3 Cparating Sysam
| |
LEGEMD

Cabibe Oparator Spacific

OpenCable &pplicaiion Paifam

2-11  OpenCable

Downioadable spplications (Xlets, HTML)

MHR/OCAPADE AP

HECOES

PIL {Platform independant layer)

g
i
3

HIDS AN Dossiosd Sorsge Ditevieyg Graphicn Tomieyg Modews Debay 5

2-12 OCAP
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2.7.1 OCAP

Cablel abs cable CableLabs
cable Cablel abs 70% cable
; 60%; 8% CableL abs cable
CablelLabs cable telecommunication :
Cablel abs
Cablel abs
OpenCable CableLabs Advanced Platform and Service Group
set-top box cable
set-top box OpenCable
( 2-11) OCAP
(OpenCable Application Platform) OCAP host device
(API) host device cable
® Electronic program guide (EPGS)
® Video-on-demand (VOD)
® Interactive personal video recorders
® Interactive sports and game shows
® Impulse pay-per-view (IPPV)
® Web email chat instant messaging
® Interactive games
L (T-Commerce) (home banking)
2-10 MHP OCAP OCAP1.0
GEM 1.0 MHP1.0.2 OCAP2.0 web
XHTML XML ECMAScript MHP 1.1
2-12  OCAP OCAP20 presentation
engine (PE) execution engine (EE) PE EE PE-EE
bridge PE web HTML CSS ECMAScript DOM
XML flash plug-in web content format
PE ATVEF
(graphic composing) ATVEF video
OCAPEE OCAP GEM Personal Java
core libraries JavaTV APl HAViI APl DAVIC AFI... MHP
2-12 OCAP MHP
OCAP GEM functional equivalent
OCAP ;
cable lifecycle OCAP PE-EEbridge PE EE
bridge DOM (document object model) EE Java DOM

HTML; PEHTML ECMA Script DOM dynamic HTML

29



DOM APl DOM event EE Java PE ECMA Script

OCAP Sun Microsystems  EE contributor Sun
JavaTV API IP Cablel abs OCAPAPI
Sun CableL abs Sun OpenCable  conformance
test suite Sun Java
Java OCAP PE contributor Liberate
Microsoft Cana+ OpenTV PowerTV OCAP
contributor
Advanced Digital IBM Corp Panasonic
Broadcast Ltd
Alticast Corp NEC Corp Royal Philips Electronics

Canal Plus Technologies | Matsushita Electric Corp | Thomson Multimedia

Samsung Sony Corp

2-15 OCAP
Alticast, Tality Tektronix
S& T BulgariaLtd., RTL Newmedia DigiSoft.tv Ltd

Espial Group Inc

2-16 OCAP

2-15 2-16 OCAP OCAP

object carousel application signaling MPEG transport
stream

5 Sun  JCP(Java Community Process) PMO (Program Management Office
OCAP  JSR (Java Specification Request) — JSR 242: Digital Set Top Box Profile—
“On Ramp to OCAP” J2ME CLDC OCAP
profile OCAP middleware
set-top box ( Motorola DCT-2000) OCAP profile
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[ 700K ROM

® 250K J2ME CLDC

o 450K driver javaawt javanetsubset javalV subset OnRamp-specific
API...

schedule

Expert Group Formation and Initial Meeting: 2004 5
Early Draft Review: 2004 7

Public Review: 2004 10

Proposed Fina Draft: 2004 12

Final Release: 2005 2

2.7.2 ACAP

ACAP (Advanced Common Application Platform) ATSC (Advanced Television Committee)
middleware ATSC 1982 :

Electronic Industries Association (EIA) Institute of Electrical and Electronic Engineers (IEEE)

National Association of Broadcasters (NAB) National Cable Television Association (NCTA)

Society of Motion Picture and Television Engineers (SMPTE) ATSC 140
ACAP ATSC middleware —

DASE (DTV Architecture for Software Environment) DASE PE (Presentation
Engine XHTML CSS DOM ECMA Script) Java EE
(Execution Engine) DASE MHP

ACAP-J

OCAP 1.0
GEM 1.0
MHP 1.0
PJAE DAVIC HAVI
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2-13 ACAP-J

ACAP-X
DASE-1 MHP 1.1
XHTNML MOD CS55-2 ECMA-262
DOM-2 ACAP-J
2-14 ACAP-X
middleware - DASE cable middleware
OCAP ATSC  T3/S2 Specialist Group ACAP ACAP
GEM DASE cable ACAP OCAP
ATSC ACAP framework
DASE OCAP OCAP ACAP
(terminal specification); ACAP API OCAP
Javapackage- org.ocap  org.atsc ACAP
middleware cable

ACAP/GEM Application

ACAP Svstem Software

Pl Y Sbel )

Procedimal r":."'l"'- v o e

Java Byte Code Inerpreter APl Implementations: Core  Java
(v Wity Mnchine] platform, IMF. JavaTV. HAVi UL

§ oummenyy Tofrastrwefinee

Commion Content Decoders Security Frumework
(PG JPEG. Portable Font. ..
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2-15 ACAP-J

2-16 ACAP-C

ACAP 2004 2 candidate standard GEM DASE-1
OCAP :

L GEM 1.0.1

) OCAP1.0 ( ACAP-C )
[ ) DASE-1 :ACAP DASE superset
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ACAP Application

(JavaTV¥ Xlet, XHTML, C55, ECMAScript, ...)

ACAP System Software

ACAP-X Environrient ACAP-J Enviramment
— i - - Java Byte Code Interpreter
AHTML "-, ascading I"mh_l'dd o {Java Virtual Machine)
Interpreter Sivlesheet Xlet
Interpreter Support |
ECMAscript| |ECMAscript APl implementations: Core Java platform)
Interpreter Java APL IME JavaTV, HAVI UL W3, ACAP
Bridge

Document and Environment Object Model
API Implementation

Conimon Tnfrasirictire

Common Content Decoders Security Framework
{PNG, JPEG Poartable Font, ...}

2-17 ACAP-J ACAP-X

ACAP EE PE ACAP EE ACAP-J
(ACAP Java Applications and Environment);  ACAP PE (ACAP-X) 2-13
2-14 ACAP-J ACAP-X ACAP-J Java
TV Xlet Javabyte code graphics video audio
; ACAP-X XHTML markup stylerules script graphics video
audio
ACAP profile ACAP-J only profile ACAP-J and
ACAP-X profile 2-15  ACAP-J (ACAP-J only profile) ACAP-J
GEM-based MHP1.0 Javavirtual machine
personal Javacorelibraries JMF JavaTV APl HAVi Ul API... OCAP1.0
ACAP ACAP-C 2-16 ACAP-C
OCAP API OCAP — monitor
application unbound application ACAP application mode: service
bound application service lifecycle
service shared application service bound application
shared application service unbound
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application

2-17 ACAP-J ACAP-X
ACAP-J ACAP-X
xlet 2-17
ACAP-X
inter-environment APl bridge
PE-EE bridge
ACAP DASE-1
superset ACAP DASE-1
interactive channel
interactive channel ACAP-J

protocol: IP ICMP UDP TCP
interactive channel
2.8 MHP
Businesses)
ARIB 1999 10

specification for digital broadcasting”

protocol

service

(ACAP-Jand ACAP-X profile) ACAP

ACAP-X
ACAP xlet  ACAP-J
ACAP-J ACAP-X
MHP 1.1 APl bridge OCAP
ACAP  DASE-1
(backward compatible) ACAP DASE
DASE-1 interactive channel ACAP
ACAP-X interactive channel
TLS(Transport Layer Security) ACAP-X

HTTP1.1

ARIB (Association of Radio Industriesand

ARIB STD-B24 - “Data coding and transmission
BML (Broadcast Markup Language) service

information BML (declarative application
environment) MHP DASE :XHTML CSS DOM ECMA Script
ARIB STD-B24
[
[
[ mobile profile
® BML 2.0:BML 2.0 B-XML XML
DTD B-XML XSLT BML
_/"",: H
( H"Ff’f’_—‘“ﬁ R
\ { — ARIB £TD-B23
S
2-18 ARIBSTD-B23 GEM MHP
ARIB STD-B24 2003 7 3.8 2001 12
2002 10 158 BML
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engine 2003 12 ( )

2006
(procedural content) ARIB 2003 6
ARIB STD-B23 - “Application execution engine platform for digital broadcasting” 2-18
ARIB-AE1.0 GEM1.0 (terminal specification) ARIB-AE 1.0
MHP 1.0.2 : ARIB-AE ARIB data
broadcasting DVB  object carousel
AP ( ) ...
2.9 DTV middleware
middleware
. 13 — ”
[ —
[ |
[ |
[ |
[ |
[ |
[ | CA
[ |
Sun Microsystem  Bill Sheppard — “Open Standards for Television
Services— MHP, OCAPR, and the Global Movement for Multi-Network Interoperability”
middleware MHP middleware
GEM/ITU-T J.202 middleware
middleare MHP
Shenzhen Cable TV 2001 11 Alticast
MHP Shenzhen CableTV 100 Alticast authoring
tool (EPG mosaicTV T-commerce weather news messaging advertisements)
set-top box middleware  Shenzhen Cable TV
2.10 MHP
MHP DSM-CC 2-19 DSM-CC protocal MHP
DVB datacasting DVB object carousel MPEG-2 DSM-CC object
carousel MPEG-2  DSM-CC object carousel user-to-user Interfaces OMG

CORBA IDL
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. ,.,....,, Al
P

| hhl:i.llﬂ1 2
I DDB 1 ‘ DOB 2 l DDB 3 l

J Section 1 i Ewﬂunﬂi Smlﬁnnﬁ‘iﬂﬂdh‘ldr“

2-19 DSM-CC protocol

T

I/ 3 ’
\ Sireant
/"—'_\\

INrectory

Objects

Brop
messages

Modules

Downfoad
oata blocks

DSM-cC
sections

<giher> '

2-20 DSM-CC object
2-20 CORBA IDL DSM-CC object carousel object
DSM-CC object carousel CORBA BIOP (Broadcast Inter ORB
Protocol) BIOP DSM-CC  datacarousel
2-21  DSM-CC object carousel CoSNani ng string
IDL type CORBA IDL type string
type  wstring DSM-CC aobject carousel
Big 5 - DSM-CC object carousel
Bigh DSM-CC object carousel : Big
5 DSM-CC object carousel
127 DVB “DVB -DVB specification for data

broadcasting” (ETSI EN 301 192)

DSM-CC object carousel
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mmodule CosMaming{
typedef string Istring;
struct MameComponent {
Istrirng it;
Istarng kind;
E
typedef sequence<NameCompanent> Name;
If note: Binding Type eguates io the CORBA enum definition
If while alfowing extension for DSK-CC implementations
typedef unsigned long Binding Type;
const Biding Type nobject = (;
const Binding Type ncontext = 1,
struct Bimding {
Mame binding_name,
BindingType binding_type;
E
typedef sequence <Binding> BindinglLisk,

2-21 DSM-CC object carousel CoSNani ng
MHP
DVB subtitle (DVB - subtitling systems ETSI EN 300 743) DVB subtitle
Unicode DVB subtitle decoder Unicode Big5
GUI MHP MHP
Java-based middleware Java Unicode MHP

JavaAWT library

H.264 MHP
MHP transmission
H.264 transmission MPEG-2 system layer (1SO/IEC 13818-1/H.222)
MHPon H.264  API GEM (globally executable MHP

) AP MHP AP > serviceinformation APl data broadcasting
APl application signaling APl MPEG-2 concept MPEG-2 section filtering AP
transmission MPEG-2 system layer DVB-SI DVB object carousel

MHP  API video coding H.264
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3.1 MHEG5

ISO/IEC/IJTCL/SC29 Working Group 12 (WG12) MHEG (Multimediaand
Hypermediainformation coding Expert Group) MHEG-5 1994
1996 SO /
MHEG audio video text graphics
DTV MHEG link
hypermedia  multimedia MHEG
MHEG5 Internet HTML
MHEG5
MHEG Cabot Digital Terrestrial ( British Digital Broadcast, BDB)
MHEG-5
MHEG-5 Cabot DTG MHEG-5 Cabot
DTV
MHEG5 DVB MHP
MHEG5
BBC/Crown Castle Freeview MHEG-5
/ / MHEG5
MHEG-5DTV

Internet Digital TV

(Near) Video on Demand
Home-Shopping

Interactive Advertising

On-Screen Information

Program Retailing and Merchandising
Electronic Newspapers

Home Banking

Internet/Web Access
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Instant Viewer Snapshot Polls
E-Commerce applications
On Line games

Electronic Programming Guides

Animated cartoon-like graphics

Text (formatted with control, font, size, style, etc)
Buttons and other interactive hot spots

Hyper text-pages of linked information
Photographs

Video in awindow or as afull screen backdrop
Still graphic illustrations

Interactivity

Digital Multi Media Teletext

MHEG-5 Applications

+ Digital Teletext

= Info bt push&pull model

= Program guides

* Stream select: viewer
power

= Interactive advertising

» Educational

= Play along game show

MHEG-5

MHEG
MHEG MHEG-5

MHEG-5

multimedia/hypermedia
MHEG-5
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System Architecture

o Harduars
epeecilic
MHEG-5
MHEG-5 footprint 300KB
MIPS AMB RAM  2MB Flash
MHEG-5
MHEG-5
| DIGITAL TY MIDDLEWARE SOLUTIONS MEMORY REQUIREMENTS
- Processor RAM FlashfROM
‘ ST LT ‘ speed ‘ (Mbytes) ‘ (Mbytes)
| MHEG-5 | SOMHz+ | 4 | 2
| COpen TV ‘ S0MHz+ | 4-5 | 4
| Media Highway | SO0MHz+ | 4-5 | 4
MHP Interactive
Broadcast Profile et SR .
MHP_Internet Acocess 150-200MHz+ 16-32 16
Profile
Maote: all figures quaoted are subject to chanage and to applications in
operation,
Cabot MHEG-5 Cabot MHEG-5
DTT
Cabot DSM-CC



MPEG Video

PNG
Cabot /
MHEG-5 DTG Telewest
3.2 OpenTV
OpenTV 1994
End-to-End
OpenTV BSkyB Sky Digital
TPS EchoStar AUSTAR
OpenTV
Middleware  Set Top Box
OpenTV
OpenTV  Middleware o-code
OpenTV
OpenTV

MHP
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OpenTV

TV
iITv
iTv
OpenTV
OpenTV
OpenTV
iTv :
iTv
OpenTV
iTv

OpenTV Embedded Solution

OpenTV

43

OpenTV

iTv

OpenTV

iTv

iTv

OpenTV
OpenTV

OpenTV

iTv

OpenTV
iTVvV

TV

OpenTV

TV

OpenTV



Dutvets and Hardwiars

—~

OpenTV Embedded Solwtions consist of @ base package and .
three optionsl add-on packages.

OpenTV embedded solution

Core middleware: STB
Core middleware

Execution layer: C HTML JAVA
base middleware JAVA HTML
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DpanTV Middleware Architecture

OpenTV embedded solution package
1.0penTV core package:
package middleware core iTv
* ANSI-C middleware overhead
STB
* thin-client STB:OpenTV CPU
* oS OpenTV embedded solution OpenTV
0S
* PPP,DOSIS,DVB-RC
* 4 2 OpenTV STB

2.0penTV HTML package
HTML ,JavaScript, TVML, CSS, DOM, ECMA Script

3.0penTV DVR package
VCR
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[ = e fmem 13

[0 = omman: s cosnmsn e SmelTV nm

[0 = sop raior s v e sy i b Upa1 ¥ o 0 T iy vesde

o- d by nTR ia 3

[ = ippreavsns provik oy Spar T o & DR pmy weocr
OpenTV MHP Software Architecture

4.0penTV MHP package

package OpenTV DVB-MHP
(O]
3.3 NDScore
PVR
NDS MediaHighway ™
MediaHighway
MediaHighway Cana Satellite Sky

YES DirecTV

46
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10.1

SarTVv
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MediaHighway

* —MediaHighway 30
* — VOD PVR IP
* B — MHP HTML  Java™— iV
* NDS — VideoGuard ® XTV™
Vaue@TV ™ NDS Guide™ EPG
MediaHighway

MediaHighway Core ™ —
MediaHighway Advanced ™ — MHP

MediaHighway Core

MediaHighway Core™ —
(EPG) PVR—
MediaHighway Core

MediaHighway Core
* EPG
* HTML & JavaScript
* (VM)
* STB
* Bitstream Font Fusion Rendering Engine

* DvB

DSM-CC
SI/PSI EIT
* boot loader
* TLS
*TCP/IIP DOCSIS
* 24
* Unicode
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*VOD

* (EPG)
*STB
* HTML 4.0 JavaScript1l.5 DOM 0O CSS1
*VM 64KB FLASH 64KB RAM RAM
*API
DVB Sl
256
/
Unicode/

HTML Applications Java Applications
HTML AP A Java API
HTHML Engine/ Pragram Guide) J::: g“qim ;
u
JavaScript Engine e nggs
Mative aPI
VE Graphic Lk
NDS Core Support Support ivideoGuard
(Middiewars o
Suppart Data Open VideoGuard CA
Hardware
Driver
Interface

Manufacturer's Drivers

MediaHighway Advanced

MediaHighway Advanced(tm) web DVB-MHP HTML 4.0
JavaScript NDS OCAP/ACAP

MediaHighway Advanced

MediaHighway Advanced
Java(tm) Personal Javal.2 Java HTML

MediaHighway Advanced
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MHP MediaHighway Advanced

*PVR

* JavaDVB-MHP 1.03
* OCAP
* HTML 4.0 JavaScript1.4 DOM 1 CSS2

* / DVB MPEG2 IP

NDS

Application
Authoring

Data Scheduling
& Synchronization

Content & Production Application
Back Dffice Suite Server

Transmission
Data Data
Preparation Publishing ﬁ%@

Return Path Data Data
Management Acquisition Carousel

STE Interactive =
Engine @ Playout

Set-top box

Application 30
GCE B LU Interactivity via
the Return Path

Smart Card

(1) Application authoring: IADK templete TV
NDS

(2) Data preparation: Production suite

(3) Data publishing: application Server

(4) Data scheduling and synchronization:

(5) Playout:
(6) DataAcquisition:

49
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(7) Return path management:
return path

50



10

88

—— Digial Video

®),

-~

=X p
N p :
= "/

— _?

" HITS Classic”

Headend in the Sky

4-1
Digital pass-through

4.2
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DVB-C DVB-C ATSC
(CA) NagraVision NDS Video Guard I\D/Ii(;tiocr;?:o?] ;
IMiddiewarey [ OPETY NDS Core .
|(STB Vendors) ADB, ADB Motorola
41
2003

52

DVB-C

DVB

92



(S mulCrypt)

DVB-SSU EuroL oader
Nagra NDS
( IPTV )
MHP;
[ ]
MHP
[ ]
4.3
90

DVB-T

multicrypt (
DVB-CI)
DVB-CI
CableLabs
2~3
(migration)
MHP/GEM
MHP MHP
DVB-T
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Transcoding
( Up-Converter)

Transcoding

Transmodulation
: (Modulation)

(QAM Modulation)

DVB-C STB
Transmodulator, bitrate
Transmux
: (De-Mux)
(Re-Mux), DVB-C (QAM Modulation),
DVB-C STB , bitrate
: Transmux , ( CA,
Middleware, EPG)
Transcontrol
Transmux
DVB-C ,
BBC 1997
(MUX)
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MOD

4.4

ISP

MOD

MPEG4

MPEG2
MPEG4

Microsoft Windows Media

STB

MOD

H.264

Wintel

10

92

50%

504

14
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(Networ k)
(1D)

5.1

6MHz 3-4
SDTV
( ) (EPG)

5-1 NIT
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purvice depcriptiom sscticn || |

tabls_id
cacthon_gyntas_indlcatsy
reaerpsd fUTECE UEE
reerved

Aecblon_lenglh
Etaraport_stosim id
ramat el
waradon_nushar

curTant next_indicater
factlon_nusbek
Laat_gectlon_pusbag
sthginal_natese®_Ld
caidyvad futsis oEe
=T B E TRy FRE SN

o 8

5.2

Digital Video Broadcasting (DVB) Specification for Service Information (SI) in DV B systems

ETSI EN 300468 v1.5.1 Sl NIT (tableid=0x40)
SDT(tableid=0x42) EIT(tableid=0x4E) TDT(tableid=0x70) NIT (Network information table)
5-1

; transport stream  transport stream 1D
original network ID SDT (Service description table) 5-2
transport stream
(servicename servicelD servicestatus) EIT (Event

information table) 5-3 (event)
TDT (Timeand date table)
5-4 UTC-time TDT
(original network id) (network id) NIT(Network
information table) ETSI TR 101 162
origina_network_ids
DVB DVB
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(serviceid) SDT(Service description table)
DVB
ETSI EN 300468v1.5.1
(service) original network id\ transport stream id\service id
(original network id)

5-3 EIT

Tims date sectiom {| |
fabla_id =

5-4 TDT
5.3
6
DVvB “ (original network
id)” DVvB Mr. Peter MacAvock

Origina Network ID
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Network IDs (original network id) 0x209E
(network id) 0x3301-0x3400

ID Network ID
ServicelD ......

ID
CTV PTS FTV TTV CTS
Network ID 1 | 0024 (0x18) | 0026 (OxIA) | 0028 (0x1C) | 0031 (Ox1F) | 0034 (0x22)
NEUTARE 0025 (0x19) | 0027 (Ox1B) | 0029 (Ox1D) | 0032 (0x20) | 0035 (0x23)

Country code 158 158 158 158 158
L anguage chi Chi chi chi chi
Network ID Table
CTVvV PTS FTV TTV CTS
- 0x0101 0x0102 0x0103 0x0104 0x0105
L ) (258) (259) (260) (261)
ID
CTV PTS FTV TTV CTS
Transport Stream ID 1 0x18 Ox1A 0x1C Ox1F 0x22
Transport Stream ID 2 0x19 0x1B 0x1D 0x20 0x23
TS ServicelD Table
TS1,TS2 CTV PTS FTV TTV CTS
ServicelD 1 100 200 300 400 500
ServiceID 2 101 201 301 401 501
ServicelD 100 199 299 399 499 599
DVB (Ox209E)

(0x3301-0x3400)

5.2 (service) original network id\ transport stream
id\serviceid (original network id)
DVB (Ox209E)
(transport stream id) (service)

(serviceid)
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(original network id)

CTV PTS FTV TTV CTS
Original Network ID Ox209E 0x209E 0x209E 0x209E 0x209E
(network id)
CTV PTS FTV TTV CTS
Network | D 0x3301 0x3302 0x3303 0x3304 0x3305
(transport stream id)( )
CTV PTS FTV TTV CTS
Transport Stream ID 1 0x18 Ox1A 0x1C Ox1F 0x22
Transport Stream ID 2 0x19 0x1B 0x1D 0x20 0x23
(service) original network id\ transport stream
id\serviceid (original_network_ids)
DVB (Ox209E)
(transport stream id) (service id)

service service
(3~4)

original_network_id : TTV(0x209E)

event id :

event id :

— service_id : 118 — service_id : 20

event_id :

— service_id : 119

event_id :

—r service_id : 21

event_ id :

event id : 1
— -

— service_id : 120 _I:

event_ id: 2 event_id :
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original_network _id : CTS(0x209E)

event_ id :

event id :1k

—1 service_id : 120 —I:

event id : 2

service_id : 30 event_id :

event_ id :

— service id: 121

ervice_id : 31 event id :

—1 service_id : 122

event_ id :

event_ id :

55 TTV physical channels Ox1F 0x20 physical channels
3 2 digital channels 118~120 20~21(serviceid )
56 CTS physical channels 0x22 0x23 physical channels
3 2 digital channels 120~122  30~31(serviceid )
TV 0x209E\ Ox1F\ 120 " ” CTS
Ox209E\ 0x22\ 120 ” ”
(transport stream id) serviceid
(physical
channel) (service
id)
IDs (original network id)
0x209E (transport stream id)
( ) serviceid
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/ DVB

Common I nterface(Cl) ( EN
DVB Simulcrypt (TS 101 1977V1. 2
vi. 3.1, 2003) OpenlLabs
Depl oyment ( POD) OpenCAS
Common I nterface Modul
/
Cl
6.1 - (Si mulcrypt)
DVB
DVB Simulcrypt DVB Si mul cr
197) V2(TS 103 197)
TS 103 197 Vvi.3.1 (
197 vi. 4.1 DVB )
CA DVB Sinmulcryp

DVB Simulcrypt

1 DVB Simulcrypt
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EMM
EMMG — »
\
A\
. Private Dats -
AL [
. A\
3! ' | A
ecniznsa 1 DRSS— . —— N\

v 1 ||

Simulerypt ----eCMs.--p ;ff

|
ot | ECMG L . '
CAWRC *. _-. T i his scwcle B

M i‘&
| | =]
- / : l";:- | T
== WA sl - i
i _.|""_.|l'=-'a-_,|l"r ..,."'-h.h i : s
%  Cantrel /;Eﬁfg;}ﬁ:g # " :L. : x lH Il__f'r.r
b ¥
[ 1 s
. A
| =TT | : J_Jr('r :
faet [{PYSI (sl . i
Generator | _il"]!'il_"an 25 - } i
i /
= / :
[]
-
[ ]
i

- g . Gy —————'. Proprespsry, ma defned
E:DEG :'I.-_".';l':'.'r':-:\':l.l-".":'.-'-" ;:’”ﬁ :='\..I :--ﬂ-" | 4 1 _ ATl KPP A, DT =Ll
CIPISH = Cusiom PSS Geneiar MMS = Hutwerk Ngest Sysken CWG [ Hoxiheadend componant
il ot o i R v - RO | EAEEREER )
6-1 DVB-Simulcrypt (ETSI TS 103 197 \
(Encoder / MUX) CA
( PDG C(P)SIG )
2
1. EI'S - (Event I nformation Schedul er
(event) EIl !
EI S
2. PDG - (Private Data Generator)
DVB PDG MU X

63



o o~ W N P

Private Dat a

(P)SI G - (PSI/ SI Generator)
(P)SI DVB/ RIPEG (PSI) SI
(P)SI G MU X
C(P)SI G - (Custom PSI/ SI Gene
PSI/ SI tabl e( EI T)
C(P)SIG (P)SI G
CWG - (Control Word Generator)
CWG DVB Common Scrambling (
CwW cBambl er Cw
SCS ECM
ACG - (Access Criteria Generator
(Access Criteria, AC)
ACG EI S
EMMG - EMM (EMM Generator)
EMMG (Enti tl ement Managem¢
EMM) (Smart Card)
ECMG - ECM (ECM Generator)
ECMG SCS cw AC (Entitl ement Ch
Message, ECM) Cw
SCS - Simulcrypt (Si mul Crypt Synchror
ECM SCS
CWG CWwW EI SAC ECMG

TS 103 197 Vv1.3.1

ECM ( ECMG) Simulcrypt (SCS)
EMM ( EMMG) MU X
( Net wor k Management)
PSI / SI ((P)SI G) PSI / SI (C(P) ¢
PSI/ SI ((P)SI G) MU X

(EI'S) Simulcrypt (SCS)
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103

197
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3.
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(customized)

serviceinformation  conditional access

X (portable content)

BBC
(MHP MHEG-5 OpenTV) BBS

(interoperability)

DVB-T DVB-C DVB-S
(conditional access)

transport stream  service

(open market)
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DVB SymulCrypt

Euroloader

|oader

|oader

ECCA EuroLoader

(open market)
MH

DvB
DvB

MHEG-5

DVB

P

MHP

MHP/GEM

ATSC/CableLabs AR

MHP

MHP

MHP/GEM
MHP

NICI

MHP

1B

MHP

MHP

MHP

ECCA
firmware
|oader
MHP MHEG-5 scripting
MHEG-5 MHP
DVB
MHP
T-Government MHP
MHP 4500
MHP
MHP
MHP (
)
MHP

MHP
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(o] transport stream ID  serviceID
o] Sl table text field
MHP
(migration)
( ) 7-1~ 7-3
7-1

11 ( )
12
13

D

2

( )
3 MHP Java
DVB-J
4 ; (descriptive markup)
MHP XHTML DVB-HTML
©) ;
(return channel)
(6)
) (Internet) . WWW (SMTPclient)
(NNTPclient)

14

(European Cable Communication Association)
(1) MHP 1.0: ETSI TS 101 812
(2) MHP1.1: ETSI TS 102 812
(3) DVB MPEG: ETSI TR 101 154
(4) DVB Sl (Service Information): ETSI EN 300468 ETSI TR101211 ETSI TR 101 162

(European Telecommunications Standards Institute, ETSI)
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(5) DVB data broadcasting: ETSI TR 101202 ETSI EN 301 192
(6) DVB subtitling systems: ETSI EN 300 743

(7) ECCA EuroL oader Specification

(8) DVB SSU (System Software Update): ETSI TS 102 006

(9) DVB measurement guideline for DVB systems: ETSI TR 101 290

(10) DVB SimulCrypt: ETSI TS101197 ETSI TS103197 ETSITR102035 ETSIETR
289
2.1 (configuration)
(profile) ( 0 1 2 3) (level) ( 0 1)
( 7-4 ):
2.1.1 : 0
2.1.2 0
1 ( 1 0) ( 0 0)
@) ( 2 0) ( 1 0) 0 0)
©) ( 3 0) ( 2 0) ( 1 0)
0 0)
2.1.3 :
1 ( 0 0):
(A) MHP
(B) DVB MPEG-2 (DVB MEPG: ETSI TR 101 154)
(DVB SI: ETSI EN 300468 ETSI TR101211 ETSI TR 101 162)
© (Electronic Program Guide, EPG)
(D) DVB DVB-S| (ETSI EN 300 468)
(ISO/NEC 10646 Unicode)
(BIG5)
@) ( 0 1):
(A) ( 0 0)
DVB subtitling systems (ETSI EN 300 743)
DVB data broadcasting (ETSI TR 101202 ETSI EN
301 192)
©) ( 1 0):
(A) MHP
(B) MHP 1.0 (enhanced broadcasting profile)
Java AP
(© DVB-J
(4) ( 1 1):

(A)
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@

MPEG-2

MHP 1.1
API)
(b MHP-PDR (Personal Digital Recorder)
) ( 2 0):
(A)
(B) MHP 1.0 (interactive broadcasting profile)
Java AP
© DVB-J
(6) ( 2 1):
(A)
(@ MHP 1.1
Card API)
(b MHP-PDR
) ( 3 0):
(A)
(B) MHP1.1 (Internet access profile)
Java AP
(® DVB-J
€)] ( 3 1):
(A)
(a) DVB-HTML
(b) MHP-PDR
2.2 (common |oader):
DVB-SSU
2.2.1 (signaling) ETSI TS 102 006
(simple profile)
222 : ETSI TS 102 006
(standard data carouse!)
2.2.3 ;
2.3 (conditional access, CA):
DVB (SimulCrypt)
231

232

ETSI TS 103 197
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(Smart Card




(1) (entitlement checking message generator)
(Simul Crypt synchronizer)
2 (entitlement management message generator)
(©)) (PSI/SI generator) tust om
generator)
(4)
(5) (event information scheduler)
2.4 MHP
31
311 %5 1 1 ( 0 0)
312 % 7 1 ( 1 0)
313 97 1 1 ( 2 0)
314 9 1 1 ( 3 0)
3.2 ( 0 0)
( 0 0)
41 (network 1D) 7-5
4.2 (original network 1D)
7-6
4.3 (transport stream ID) 7-7
4.4 (Sl table) NIT (actual network) SDT
(actua transport stream) TDT  EIT EIT 4.6 TDT
UTC
45 (text field) (leading code)
0X14
4.6 EIT EIT (actual transport stream -
present/following) EIT (actual transport stream - schedule)
4.7 MPEG-2 ETSI TR 101 290
DVB ( 78 ) DVB (

5.1

79 )

PSI1 / SI
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11

12

13

14

15

1.6

“ ” MHP
( 0 0) ~ ( 3 0)
(Scandinavia) NorDig specification
profile: NorDig Basic TV profile ( )

NorDig Enhanced profile (MHP 1.1 Enhanced Broadcast profile) NorDig Interactive
profile (MHP 1.1 Interactive Broadcast profile) NorDig Internet Access profile (MHP

1.1 Internet Access profile) NorDig profile (
0 0) ~ ( 3 0)
MHP 1.1 MHP (
MHP1.0.2 ) ( 1 0) (
2 0) MHP1.0 Enhanced Broadcast profile
Interactive Broadcast profile MHP1.1
( ) DVB MHP10 (MHP-PDR
)
MHP
MHP :
Q) MHP (MPEG-2 DVB-SI)
( 0
1)
()] MHP 1.0 Enhanced Broadcast profile
( MHP authoring tool ~ MHP object carousel generator)
profile
MHP profile
3 MHP 1.0 Enhanced Broadcast profile

MHP 1.0 Interactive Broadcast profile

4 MHP 1.0 Interactive Broadcast profile
MHP 1.1 Internet Accessprofile Internet portal
- DVB-HTML:
(1) DVB-HTML MHP1.1 MHP1.0
@) ( 1
1) ( 2 1) ( 3 0) DVB-HTML

- (Smart Card API):
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1) MHP 1.1 ( 1 0)

( 2 0) ( 1
1) ( 2 1)
MHP1.0.2
(2 ( 1 1)
3 ( 2 1)
1.7 - MHP-PDR (Personal Digital Recorder)
(1)) DVB-TAM 2005 1 MHP-PDR MHP1.0.3
2 PVR
MHP PVR

(Personal Video Recorder)

3 PVR
MHP
18 MHP :
D MHP : T-Government  T-Commerce
MHP MHP
( 2 0)
( 2 1)
2) MHP 1.1 MHP
MHP1.0 ( 3
0) ( 3 1)
(3 MHP MHP 1.0.2
( 0 0)
2.1 (network ID) (origina network
ID) (transport stream I1D) (Sl table)
“ DVB-T Sl Table
2.2 DVB

(Taiwanese Digital Terrestrial Television)
(Directorate General of Telecommunications)
2.3 DVB-S| :
D country _code (1SO 3166) 158 descriptor
e country availability descriptor
e local time offset descriptor
e parental rating descriptor
(2 24-bit ISO_639 country code (ISO 639-2)  ‘chi’
descriptor
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component descriptor

data broadcast descriptor

extended event descriptor
multilingual bouquet name descriptor
multilingual component descriptor
multilingual network name descriptor
multilingual service name descriptor
short event descriptor

subtitling descriptor

teletext descriptor

o VBI teletext descriptor

(2) DVB-S (Big-5)
(leading code 0X14) DVB DVB-S| (ETSI EN 300
468) 13051 (Big-5)
13053
(shifting)
2.4 ETSI EN 300 468
1) (cross carriage):
(A) EIT schedule, other DVB-SI
(B)
EPG ; EPG (cross carriage)
(network operator) ;
@ Digita:
Digita
EPG
(b) ; EPG
©
EPG

(2 NIT SDT TDT EIT present/following EIT schedule

2.5 ( 0 0) :
Q) DVvB tool box
channel coding (transmission format)  source
coding (video audio interactive content) ( 0
0)
2 “ ” 4.0
( O 0)
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31

DVB-SSU
(4)
(5) DVB-SsU
Digita Digitanne
4.1 % 1 1
1) 93 5
MHP
2
93 12
(3) DvB-Sl
94 12
4.2 % 7 1
Q) 93 1 2 NICI
% 7 1 MHP
2
4.3 97 1 1
Q) 2008
(2) MHP
0) ( 2
4.4 9 1 1

3) DVB-SSU

) ( 2 0

22
( 0 0)

MHP 93 12

93 7 DVB-S|
(EPG) (subtitle)
( 1 0)

7 1 MHP
( 2 0)
MHP
( 1

( 3 0)
( 3 0)

7-2
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11 ( )

1.2

(proprietary)

13
MHP

1.4
(1)

)

(©)) X MHP Java
DVB-J

4 : (descriptive markup)

MHP XHTML DVB-HTML

) '

(return channel)

(6)

@) (Internet) . WWW (SMTPclient)
(NNTPclient)
15
(European Telecommunications Standards Institute, ETSI)
(European Cable Communication Association)
() MHP1.0: ETSI TS101 812
(2) MHP1.1: ETSI TS 102 812
(3) DVB MPEG: ETSI TR 101 154
(4) DVB Sl (Service Information): ETSI EN 300468 ETSI TR101211 ETSI TR 101 162
(5) DVB data broadcasting: ETSI TR 101202 ETSI EN 301 192
(6) DVB subtitling systems: ETSI EN 300 743
(7) ECCA EuroL oader Specification
(8) DVB SSU (System Software Update): ETSI TS 102 006
(9) DVB measurement guideline for DVB systems: ETSI TR 101 290
(10) DVB SimulCrypt: ETSI TS101197 ETSI TS103197 ETSI TR102035 ETSI ETR 289
(11) DVB CI (common interface): ETSI EN 300 175

21 (configuration)
(profile) ( 0 1 2 3) (level) ( 0
1) ( 7-4 ):
2.1.1 : 1 0
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2.1.2 0
D ( 1 0)

(2 ( 2 0)
(€©) ( 3 0)
0 0)
2.1.3 :
5 ( 0 0):
(A)
(B) DvB-C
©)
(D)
(Unicode)
(6) ( 0 1):
(A) (

DVB subtitling systems
DVB data broadcasting

301 192)
(©) ( 1 0):
(A) MHP

(B) MHP 1.0
JavaAP|
©
(4) ( 1 1):
(A)

@

API)
(b) :
) ( 2 0):
(A)
(B) MHP 1.0
JavaAPI
©)
(6) ( 2 1):
(A)
@

Card API)

MPEG-2

( 0 0)
( 1 0) ( 0 0)
( 2 0) ( 1 0) (
MHP
(service information)

(Electronic Program Guide, EPG)

DvB DVB-S

(BIG5)

0)
(ETSI EN 300 743)
(ETSI TR 101202 ETSI EN

(enhanced broadcasting profile)

DVB-J

MHP 1.1 (Smart Card
MHP-PDR (Personal Digital Recorder)
(interactive broadcasting profile)

DVB-J

MHP 1.1 (Smart
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(b) : MHP-PDR

(7 ( 3 0):
(A)
(B) MHP1.1 (Internet access profile)
Java AP
(C) DVB-J
(8) ( 3 1):
(A)
(@) ; DVB-HTML
(b) ; MHP-PDR
2.2 (common loader):
DVB-SSU :
2.2.1 (signaling) : ETSI TS 102 006

(simple profile)

222 : ETSI TS 102 006
(standard data carouse!)
2.2.3 ;
MPEG-2
2.3 (conditional access, CA):
DvB (SimulCrypt)
(MultiCrypt)
2.4 (SimulCrypt):
2.4.1
2.4.2
ETSI TS 103 197
Q) (entitlement checking message generator)
(Simul Crypt synchronizer)
(2 (entitlement management message generator)
3 (PSI/SI generator) (custom PSI/S|
generator)
(4)
5) (event information scheduler)

2.5 (MultiCrypt):

(1) | DVB-Cl
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)

(common |oader) DVB-SSU ECCA

EuroL oader

2.6

31

3.2
3.3

4.1
4.2

DVB MHP
( 0 0)
(Sl table)

(text field)
EIT EIT present/following

EIT schedule

7-3

11
12

13
D)

)

©)

(4)
MHP

©)

(6)

(7)

MHP
DVB-J
(descriptive markup)

XHTML DVB-HTML

(return channel)

Internet) . WWW
(
(NNTPclient)

Java

(SMTPclient)
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14
(European Telecommunications Standards Institute, ETSI)
(European Cable Communication Association)
(1) MHP1.0: ETSI TS 101 812
(2) MHP1.1: ETSI TS 102 812
(3) DVB MPEG: ETSI TR 101 154
(4)DVB Sl (Service Information): ETSI EN 300468 ETSI TR101211 ETSI TR 101 162
(5)DVB data broadcasting: ETSI TR 101 202 ETSI EN 301 192
(6)DVB subtitling systems. ETSI EN 300 743
(7)ECCA EuroL oader Specification
(8)DVB SSU (System Software Update): ETSI TS 102 006
(9 DVB measurement guideline for DVB systems: ETSI TR 101 290
(10)DVB SimulCrypt: ETSI TS101197 ETSI TS103197 ETSITR102035 ETSI ETR 289

2.1 (configuration)
(profile) ( 0 1 2 3) (level) ( 0
1) ( 7-4 ):
2.1.1 : 1 0
2.1.2 0 :
@ ¢ 1 0) ( 0 0)
@ ( 2 0) ( 1 0) ( O 0)
® ( 3 0) ( 2 0) ( 1 0) (
0 0)
2.1.3 :
@@ ¢ o 0):
(A) MHP
(B) DVB MPEG-2 (DVB MEPG: ETSI TR 101 154)

(DVB SI: ETSI EN 300468 ETSI TR101211 ETS TR 101 162)

(©

(Electronic Program Guide, EPG)

(D) DVB DVB-S| (ETSI EN 300 468)
(ISO/NEC 10646 Unicode)
(BIG5)
@ ¢ 0 1):
(A) ( 0 0)
DVB subtitling systems (ETSI EN 300 743)
DVB data broadcasting (ETSI TR 101202 ETSI EN
301 192)
® ( 1 0):

(A)

MHP
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(B) MHP 1.0 (enhanced broadcasting profile)
Java AP
(C) DVB-J
4 ( 1 1):
(A)
(@ MHP 1.1
API)
(b MHP-PDR (Personal Digital Recorder)
) ( 2 0):
(A)
(B) MHP 1.0 (interactive broadcasting profile)
Java AP
(C) DVB-J
(6) ( 2 1):
(A)
(@ MHP 1.1
Card API)
(b) MHP-PDR
(7) ( 3 0):
(A)
(B) MHP1.1 (Internet access profile)
Java AP
(® DVB-J
8 ( 3 1):
(A)
(a) DVB-HTML
(b) MHP-PDR
2.2 (common loader):
DVB-SSU
2.2.1 (signaling) ETSI TS 102 006
(simple profile)
222 : ETSI TS 102 006
(standard data carouse!)
2.2.3 ;
MPEG-2
2.3 (conditional access, CA):

(Smart Card

(Smart

81




DVvB (S mulCrypt)
231
2.3.2 ETSI TS103 197
Q) (entitlement checking message generator)
(Simul Crypt synchronizer)
2 (entitlement management message generator)
(©)) (PSI/SI generator) (custom PSI/S|
generator)
(4)
(5) (event information scheduler)
2.4 MHP
( 0)
31 (Sl table)
3.2 (text field)
3.3 EIT EIT present/following EIT schedule
4.1
(configuration)
(profile) ( 0 1 2 3) (level) ( 0 1) (

7-4)
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7-4

( 0 )1 Dy 2 n|C 3 1)
° C ) ° ° ® DVB-HTML
° ® DVB-PDR
® DVB-PDR ® DVB-PDR
( 0 0) ( 1 0) | ( 2 0) | ( 3 0)
:'V'PEG'2 () |eMHPLO ® MHP L0 O MHP11
()
7-5 (network 1D table)
CTV PTS FTV TTV CTS
1 0X3324 0X3326 0X3328 0X3331 0X3334
(network ID 1) | (13092) (13094) (13096) (13105) (13108)
2 0X3325 0X3327 0X3329 0X3332 0X3335
(network ID 2) | (13093) (13095) (13097) (13106) (13109)
7-6 (original network ID table)
CTV PTS FTV TTV CTS
(original 0X209E 0X209E 0X209E 0X209E 0X209E
network D) (8350) (8350) (8350) (8350) (8350)
7-7 (transport stream ID table)
CTV PTS FTV TTV CTS
1 0X18 OX1A 0x1C OX1F 0X22
(transport (0024) (0026) (0028) (0031) (0034)
stream ID 1)
2 0X19 0X1B 0x1D 0X20 0x23
(transport (0025) (0027) (0029) (0032) (0035)
stream ID 2)
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7-8 DVB

TS packet
TS sync_loss (TSp )
1. PID 0X0000 0.5
PAT error 2. PID 0X0000 table id 0X00 ( PAT)
3. PID 0X0000  Srambling_control_field 00
1.table id 0X00 section 0.5
PID 0X0000
PAT_error_2 O.tableid  0X00 section PID 0X0000
3. PID 0X0000  Srambling_control_field 00
1. PAT PID table id 0X02( PMT)
section 0.5
PMT_error 2. PID  tableid O0X02( PMT) section
PID  Srambling_control_field 00
1l.table id 0X02( PMT) section 0.5
PAT program_map_PID
PMT _error_2 2.table id 0X02( PMT) section PAT
program_map_PID Srambling_control_field
0X00
( 1)
PID_error PID
7-9DVB
PCR_error 1 100ms PCR
2. PCR 40ms
PCR_repetition_error PCR 40ms
PCR_discontinuity_error PCR (PCRi+1 - PCR)) 0...100ms
PCR _accuracy_error PCR +500 ns
PTS error PTS 700ms
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1. “Digital Video Broadcasting (DVB) ;SpMuwlitfiinceadii
1. 171ETSI TS 102 812 Vv1i.2.1 (2003-06).

2. "Digital Video Broadcasting ( DovrBoad dDavsBt ismpe’
301 192 vi.2.1

3. "Digital Video Broadcasting (fbVB)} hel mgleemenr
Syst ems, Video and Audio in satel bdtasticad
applications,”™ TR 101 154 1.4. 1.

4 . "Digital Video Broadcasting (DViBlandGuwisagle
Service Information (SI)", ETSI TR 101 211

5l nformation technology - Generissoadiangdofau

I nformation: ISG/tleents,13818-1 1996.

6.“"I nformati on—Genobnotoggyding of moving pictur
i nf or maPtairotn 2: Vi deo (MPEGOR2I ECd&@d83B8B18-2 199E¢€

7. "Digital Video Broadcasting (DBEBypec&Gufiideat
and standards,"” TR 101 200 1.1. 1.

8 “Digital broadcasting systems foirceel eAllsooat
of Service I nformation (SI) codeg¢ DIVBr) BRiygittear
ETR 162.

9.“Har moni zation of Procedural Contempmhki ¢at mans
|l TU-T Recommendation J. 202, April 200 3.

10'Di gital Video Broadcasting (DVB)l,. 0GII,bal I ¥S
102 819 VvV1.2.1, May 2004.

11"Di gital Video Broadcasting (DVB)1l;,. 0GIG,bal I y¥S
102 819 Vvi1i.1.1, Jan. 2003.

12Di gital Video Broadcasting (DVB) ;S pveuditfiinceadtii
1. 07 3ETSI TS 101 812 V1.3.1, June 2003.

13Digital Video Broadcasting (DVB) ;S pveuditfiinceadtii
1.0”26TSI TS 101 812 VvV1i.2.1, June 2002.
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140OpenCabl e Application Pl atform SpeciClabt¢ &t i
Television Laboratories OC-SP-OCAP1.0-111-0

150OpenCabl e Application Pl atform SpeciClabt¢ @t i
Television Laboratories OC-SP-OCAP2.0-101-0

16°ATSC Candidate Standard: AdvanceClAAR)oMminvoanAep |

Tel evision Systems Committee, Feb. 20014.
17. 92 2003
18Digital Vi deo Broadcasting (DVB); hlempD\WwBne

Si mulcrypt’, SEA8damT® 102 035 V1.1.1 (2002-04

19°Digital Video Broadcasting (DVB)ul GréyagE Teld
TS 103 197 Vv1.3.1 (2003-01).

20Di gital Video Broadcasting (DVB)ar Spdpdat e a
DVB Sy&tEelnssl, TS 102 006 V1.2.1 (2002-10).
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1. DVB-MHP (Reference:Digital Video Broadcasting (DVB);

Multimedia Home Platform (MHP) Specification 1.0.3) 1-1
1. 2004 Broadcast Asia 2004 2-1
2DVB 2-1
3. - 2-21
1. —
3-1
2. Network 1D — Data Component ID 34
3. —
3-6
4, 3-11
5. 3-12
DVB-SSU  EuroLoader 4-1

1. DVB’semail for Original_Network_lds and Network_Idsin Taiwan 51
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1. DVB-MHP (Reference:Digital Video Broadcasting (DVB);
Multimedia Home Platform (MHP) Specification 1.0.3)



1.1

(Multimedia Home Platform MHP)

( 1-1) MHP (stream) MHP
(sink) (store)

Presaniation o
"-l'||‘.".'ll!_'l/
1-1 MHP
(Viewer) (
) (remote entities)
1-2 MHP

Lisar 1/

MHP Trrminal

Broadcas! Mabwork

MHP Terminal

Inberackion Chanmnel




1-2 MHP

MHP
(local cluster) MHP (MHP terminal)
MHP
DVB IHDN MHP
1.2
MHP
MHP ( 1-3)
(APD)
AP [
-..\\\“ Application Il Applicabon Applcabon
ipolication
System soltwere Managar
Resources
1-3
1.2.1
MHP



MHP

1.2.2
1.2.2.1

(interoperable)
1.2.3

1-3 MHP
API
(event)

API

(portability)

(Application Manager)

MHP

(implementation specific)

(pipe)

API1



MHP

(implementation)
1.3 MHP MHP
API (receiver) (streamed
media decoder) (static content decoder)
Audio Video Remole conlrol | keyboard |/
output output

mouse input

[ 1 I 111

i User Inferaction Storage Media
.—l Graphics I17 Control
I AP
|| Madia Media _
Playar | Cantral Applicalian

k.

Information and Data Access

—_———

Transport |
Frotocol
and
Physical e
Inlerfacsa

Metwork



1-4 MHP

Audio Video
aulput I.".“IJ[FI ut

[

MHP

Rermote contral keyinoard |
MaUse Ingut

111

1 + raphics r

Uzer Inlaraclion

Storage Media

Confro
AP
I === =
g Hamole lg.
Media || Media o IProgramy
— Decader [ Control Application l
TCPIP "ﬂ.
. . A
CA Tuner | | MPEG-2 " S
Coaniral | | Control 5r_:.:_:li-:_:-r| In'S;:I:?:IziBQn i uopie |
F il t_-'_._
[
Demux [* ] I 1l 1 | | I i
— ¥ —— E .
Ca
Tumer
I'teran:ti::-'n
M k
Bbwar Channal
1-5 MHP MHP
1-4 1-5 MHP (
) MHP
1-4 1-5 ( )
1.4
(plug-in)
MHP
MHP
1-5



MHP
1-6 MHP
“MHE APP “Imteroparable™ pheg-in
i D&H‘iﬁ:aldﬁﬁpp. / Implementation
Interoperabies MHP | specific plug-in
Applications & Dielegated app. |
| Flugg-in & iype ‘B
T pplicatia
FT-:::ﬁ: Sysbam softwarna p;:.lg:n-.;n Plug-in B
Raesources
1-6
( native code Java API)
(implementation-specific plug-in)
B
MHP (interoperable plug-in)
A
(A B
MHP
1.4.1
MHP
MHP
(legacy)



sand box

)



MH P MH P

DVB ETEITS00 802 LEIN
301 192[ 5]

ETSI EN 301 192[ 5]
(Broadcast EABIIY)ETS 300 802[ 16]
| SO/ I EC 13818-6D361} CC

(User-to-User) (Data Carousel) (Object Carousel)
| P ETSI EN 301 192[ 5]
(Multiprotocol EncaplshRil ati on)
DVB DV
PSTNSDN SMATWMD S
DVB ETSI ETS 300 CAOOW[ 14]
ETSI ETS 300PSON[f1SDNETSI EN 301 DBGT 6] ETSI
EN 301 19%BBW] ETSI EN 301 UMD®Y 8] ETSI TR 101 201[ 50]
SMATV
2. 2
DVB
API API DVB MHP
Fi g XrXe DVB MHP (profiles)



Applicatian
Application Programming Interfaces

LA et

Carousel
UoF
DSM-00 User-to ,
Usar Cibpecl P Ve sl
Carousel
DSM-CC Ciata OB Muliprotooo
Carousel Encagsulation

MPEG-2 Saclicns (DEM-CC Ssclions)

MPEG-2 Tranaport Siresan

MPEG- 2
2. 2.1
MPEG- 2
2. 2.2
MPEG- 2
2. 2.3
DSM- CC
2. 2.4
DSM- CC
2. 2.5

Car

Bromdcast Channal

2-1:

seti2oMREG- 2 sections”) MH P
MHP

MPEG- 2

MPEMPEG Transport Stream)

| SO/ I EC 13818-1[ 23]

MPEMPEG- 2 sections)

| SO/ I EC 13818-2[231 MPEG- 2

DSM-CCQPrivate Dat a)

| SO/ I EC 13818-6[26]

DSM-CC (Data Carousel)

| SO/ 1 EC 13818-6[ 26]
DSM- CC (User-to-User

ousel)

sections

Ob j



DSM- CC | SO/ I EC 138 I1E8T-86N 3892 [ 5]

ETSI TR 101 202[51]

2.2.5.1 DVB-1

Java Java Java VM 8w3
Bl OP: : Fil eMessage " "

2.2.5.2 DVB-HTML

DVB- HT ML Bl OP: : Fil eMessage
( Bl OP: : Fil eMessag®BTTP header s,
2.2.5.3 (Loss of Carousel Behavio
Jauv D
(semantic)nput Stream. available()
I / O
60
I / O I nterruptedl OException

ServiceDomain (detached)
(ti meout) 60

2. 2.6 DVB

1-10



DVB ETSI EN 301 1®P2DSN- CC

2.2.7 (1 P)

| ETF RFC 791[ 45]

2.2.8 (UDP)

| ETF RFC 786][ 44]

2.2.9 DVB( DVB Service I nformation)

DVB ETSI EN3OOE®SIB[BTR 211[ 11]

2.2.10 I P(I'P Signalling)

| P (I'P Notification TEalle ENIBD)L 192][ 5]

2. 3 (I nteracatninoenl CGhr ot ocol s
DVB
APl s APIl s MH P
Figure DVB MH P (profile)
ApgCaboon
Applsion Frogrammable Inberfacs
I . N I I
DSM-CC
User-to-l bsar
HTTR
UND-RPC
UNG-COR UDP Service
) | Enacific
TGP
[
Matwork Dapendent Protocoels

Metwiork Conneclion

2-2:

1-11



2.3.1 ( Net wor k Dependent Protocol
ETS 300 80 CAT4] ETS 300 80P[STN) I SDNEN3O01

193[ 6]DECT EN301 193GSN EN 301 1099[MD]S
TR 101 201$MATV

2.3.2 (1 P)

| ETF RFC 791[ 45]
2.3.3 (TCP)
| ETF RFC 793[46]
2. 3. 4 UNO- RPC

UNO- RP@ternet Inter-ORB PCORBA/I I( ®R[OP])

2.3.5 UNO- CDR

UNO- CDRCORBA/ I 1 OP[ 2]

2.3.6 DSM-CC (DSM-CC User-to-User)

DSM- CC | SO/ 1 EC 13818-6[26] ETSI EN 301
192[ E]TSI TR 101 202[ 49]

2. 3.7 (Hypertert Pranetol (HTTP

2.3.7.1 HTTP 1.1

| ETF RFC 2616[ 40]

2. 3.8 (Service Specific)

ETSI
TR 101 2D¥YPB51]

1-12



2.3.0 (UDP)

| ETF RFC 786[ 42]

2.3.10 (DNS)

MH P DNS | P
| ETF RFC 10BAF[BBT 10BES[84]I ETF RFC 19B2F[ 85]
RFC 2181 [86]
DNS MH P

ETSI
TR 101 2D¥YPB51]
2.3.9 (UDP)
| ETF RFC 786[ 42]
2.3.10 ( DNS)
MH P DNS | P

| ETF RFC 10BAF[BBT 10BES[84]I ETF RFC 19B2F[ 85]
RFC 2181 [86]
DNS MH P

1-13



3.1
3.1.1
3.1.1.1
gamma
3.5
3.1.1.2 JPEG
JPEG 1SO/I1EC 10918-1 [21] JFIF [35]
DCT (sequential DCT) DCT (progressive DCT)
(lossless) (hierarchical)

3.1.1.3 PNG
PNG PNG [37]
3.1.1.4 GIF
GIF GIF 89a [17]
3.1.2 MPEG-2 I-Frame
MPEG-2 I-frame 1SO/I1EC 13818-2 [24]

MPEG -2 I-frame

video_sequence() sequence_extension()
I-frame picture_header() picture_coding_extension()
picture_data() (intra coded frame)

picture structure = "frame

sequence_header ()
sequence_ext ensi on()
ext ensi on_and_user _dat a( 0)

optional group_of_pictures_header() and extension_and_user_data(1)
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pi cture_header ( picture_coding_type =

pi cture_codi ng_extension ( picture_structure =

ext ensi on_and_user _dat a( 2)
pi cture_data()

sequence_end_code()

3.1.3 MPEG-2

"I frame")

"frame picture")

(Video Drip)

(progressive) MPEG-2 (chunk)
MPEG-2 I-frame P-frame (
B-frame) (chunk) (. I1SO/IEC 13818-2 [24]
) sequence_header () group_of pi cture_header ()

optional {
sequence_header ()
sequence_ext ensi on()
ext ensi on_and_user _dat a( 0)
optional {
group_of _pi ctures_header ()

ext ensi on_and_user _dat a( 1)

}

pi cture_header ( picture_coding_type

pi cture_codi ng_extension ( picture_structure =

ext ensi on_and_user _dat a( 2)
pi cture_data()
optional {

sequence_end_code()

MPEG-2

="l frame" or "P frame")

"frame picture")

1S0/1EC 13818-2 [24]
1SO/1EC 13818-2 [24]
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AISOINEC 111722

—

Exlension
& Uln

Fiutmre
Huailbe

RO B
Eutcmsian

My ET
Hemslen
By iriny
M aslew

h.
( y )
] &1 Ihira Eiidl
S
3-1 GOP [-picture
P-frame
P-frame macroblock
(motion vector)
P-frame macroblock_types
"Intra” ( VLC code 0001 1)
"Intra, Quant” (VLC code 0000 01)
"No MC, Coded"™ ( VLC code 01)
"No MC, Coded, Quant™ (  VLC code 0000 1)
P-frame macr obl ock_escape macr obl ock _
address_i ncrenent macroblock P-frame
macroblock I-frame I-frame macroblock
MPEG-2
( )
1SO/1EC 13818-2 [24] (low delay)
org. dvb. nedi a. Dri pFeedDat aSour ce
(Player) MPEG-2

3.1.4

MPEG-1 Audio (Layer 1 & 2) ES 1S0/1EC 11172-3 [22]
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ETSI TR 101 154 [9]

(binary data)
(audio access unit)
(byte) MPEG Audio
ETSI TR 101 154 [9]

3.1.5

Java UTF-8 Java Language Spec [32] 22.2.14
writeUTF MHP

1SO 10646-1 [18] (character code zero)

3.1.5.1

3.2

3.2.1

MPEG Audio ETSI TR 101 154 [9]

3.2.2

Standard Definition 25 Hz MPEG Video ETSI TR 101 154 [9]

3.2.3

MHP
DVB
Teletext
7.5

DVB DVB Teletext DVB (
DVB Teletext DVB )

Teletext DVB

1-17



DVB Teletext JMF

API Teletext Teletext
(timing model)

3.2.3.1 DVB

DVB ETSI EN 300 743 [13]

3.2.3.2 Teletext

ETSI EN 300 472 [12] ETSI ETS 300 706 [61]
1.5 (presentation level) Teletext ETSI EN
300 468 [4] Teletext (descriptor)
MHP Teletext
MHP Teletext
Teletext
MHP VBI

(native) Teletext

MHP
3.3
3.4
PFRO (Portable Font Resource version 0) MHP DAVIC 1.4.1p9 [3]
PFR char Record char Code 1SO 10646-1 [18] ucs-2
PFR font1 D
PFR (auxiliary data)
(blockLength) (blockType)
3-1 PFR

1-18



auxDat aFont Record() {
do {
bl ockLengt h 16 uimsbf
bl ockType 16 uimsbf
switch (bl ockType) {
case 2
for (i =0; i i++) {
reserved 8 uimsbf
}
ascent 16 tcimsbf
descent 16 tcimsbf
reserved 32 uimsbf
ext er nal Leadi ng 16 tcimsbf
for (i =0; i < (blockLength - 24); i++) {
reserved
} 8 uimsbf
br eak;
defaul t:
for (i = 0; i < (blockLength - 4); i++) {
8 uimsbf
reserved
}
br eak;
}
} while (blockLength > 0 || blockType != 0)
}
blockLength blockLength the blockType
blockType 0x0000-0x7ffF 0x8000-0xffff
ascent
descent:
externallLeading
MHP (type 2)
MHP MHP
3.5.1 (
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International Colour Consortium (I1CC)

MHP

ICC

ICC

CRT

ICC

RGB
MHP

CCIR Recommendation ITU-R BT.709 [30]

ICC (profile)
ICC
MHP
Q) ©) ®)
SRGB IEC 61966-2-1 [27]
HDTV

(device independent)

SRGB (
monitor) SRGB

SRGB
SRGB CRT 24

(primary color)

3.5.2
SRGB
MHP
(
YCrCb SRGB )
SRGB
MHP SRGB
SRGB MPEG-2
3.5.2.1 sRGB
3-2 SRGB
RGB CRT

1-20

8 ) (reference
CIE
(dithering)
gamma
SRGB
JFIF JPEG
MHP
( BT 709 BT 420)

1EC 61966-2-1 [27]



SRGB ITU-R BT.709 [30]
3-2 - SRGB
SRGB
Viewing flare 1.0%
Reference Background 20 %
Display model Offset 0.055
Display Gun/Phosphor Gamma 2.4

Display white point

x = 0.3127 y = 0.3290 (D65 Hunt, R.W.G.[52])

Ambient Lighting 64 Ix
Display Luminance level 80 cd/m2
3.5.2.2
SRGB (tristimulus value) 1931 CIE XYZ
(CIE 15 [1D CIE SRGB
Rogon|  [3.2410 -1,5374 -0.4986] | Xpes
Uopom = [-09082 LLAETO0 -00416[ | Y e
B o 0,0556 -0,2040 -1L0O5TO| | Z.
SRGB 1.00 SRGB
0.0 1.0 CRT
ITU-RBT.709 ITU-RBT.470 CIE
Standard Illuminant D65 (IEC 61966-2-1 [27]) CIE (chromaticity)
3-3 3-4 YCbCr
ITU-R BT.709 YCbCr CIE XYZ
SRGB MPEG (chromaticity)

3-3 : ITU-R BT.709

CIE standard illuminant

D65

X 0.6400
Y 0.3300
Z 0.0300

0.3000 0.1500  0.3127
0.6000 0.0600  0.3290
0.1000 0.7900  0.3583
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3-4 : TU-R BT.470-2 CIE standard illuminant

D65
X 0.6700 0.2100 0.1400 0.3100
Y 0.3300 0.7100 0.0800 0.3160
Z 0.0100 0.0800 0.7800 0.3740
SRGB SR*G"B" gamma 2.2
( ) SRGB (legacy)
if RsreB > 0,00304 and GskReB > 0,00304 and BsrcB > 0,00304
then
R"sreB = 1,055 * RsreB ~(1,0/2,4) - 0,055
G"skeB = 1,055 * GsreB ~(1,0/2,4) - 0,055
B"sreB = 1,055 * Bsre ~(1,0/2,4) - 0,055
else
R®"srR6B = 12,92 * RsRGB
G"sreB = 12,92 * GsRGB
B"skeB = 12,92 * BsRGB
end if
SR*G"B" SR*G"B"
WDC KDC
Rgbit = ((WDC - KDC) * R" sReB) + KDC
Gsbit = ((WDC - KDC) *G" sReB) + KDC
Bsbit = ((WDC - KDC) * B" sReB) + KDC
SRGB 24 ( 8 ) 255
MHP 16
235
SRGB CIE XYZ IEC 61966-2-1 [27] ITU-R BT.709 ITU-R
BT.470 CIE XYZ 1SO/1EC 13818-2 [24]
3.6 MIME
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3-5

MIME
« D
"image/jpeg"” " _jpg” 3.1.1.2 JPEG
"image/png" "_png" 3.1.1.3 PNG
"image/gif" "ogif” 3.1.1.4 GIF
"image/mpeg" " mpg" 3.1.2 MPEG-2 I-Frame
"video/mpeg" "_mpg" 3.2.2
"video/dvb.mpeg.drip™ |".drip" 3.1.3 MPEG-2
"audio/mpeg" " _mp2" 3.1.4 3.2.1
"text/dvb.utf8" "ot 3.1.5
"image/dvb.subtitle” |".sub" 3.2.3
"text/dvb.subtitle”
"text/dvb.teletext” "ot 3.2.3.2 Teletext
"application/dvb.pfr™ |".pfr" 3.4
"application/dvbj" "_class" DVB-J 2.2.5.1DVB-J
"multipart/dvb.service"|".svc" DVB MPEG (OVB )
1
3.6.1
MIME JMF
DVB-J
6-1 URL.getContent()
MIME MIME
(profile)
1-23




4.1 MHP

4.1.1

MHP
MHP
Cl

replace / clear_replace

MHP
/
MHP
(
DVB-J
ServiceContext

(Navigator) EPG MHP
Host Control tune Host Control

javax. tv. medi a. Medi aSel ect Contro

MHP
DVB

(service context)

get Servi ceCont ext ( XI et Cont ext)

MHP

MHP

DVB-J

)
ServiceContext
DVB-J
ServiceContext
ServiceContext DVB-J
ServiceContextFactory
MHP

(pincode)

sel ect ()
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4.1.2

AIT

DVB-J

4.1.3

MHP
MHP

4.1.4

MHP
MHP

4.1.4.1

AIT

5.6 Control of application life cycle
MHP

MHP API

(service bound)

MHP

1-25

MHP
MHP

API

MHP

(descriptor)

MHP



service_bound_flag MHP
AIT

4.1.4.2
MHP
(Application Manager)
4.1.4.3
AIT MHP
4.1.4.4 MHP
MHP ( CPU API )
MHP MHP
MHP
4.1.5
MHP
AIT AIT
(volatile context)
broadcast carousel
2.2.5.3 Loss of Carousel Behaviour
broadcast carousel carousel
carousel MHP
(mount) carousel home service PMT PMT
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4.1.6

( profile
descriptor )
(application ID)
(
( )
AIT
1 (edge trigger)
(level trigger)
2:
3 (timing)
4.1.7
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MHP (trasnsport stream)

MHP MHP
MHP AIT
( ) AIT 5.4.4
Visibility of AIT
DVB-J API
4.1.8 DVB-J
DVB-J API API
Ser vi ceCont ext
Ser vi ceCont ext select
MHP API MHP
MHP MHP

Ser vi ceCont ext
Ser vi ceCont ext

Ser vi ceCont ext

DVB-J
j avax.tv. service. sel ection. Servi ceCont ext Fact ory

get Servi ceCont ext ( Xl et Cont ext) (reference)

4.2 DVB-J

4.2.1 DVB-J

DVB-J MHP API MHP
MHP AppProxy start ()
MHP ( )

Xlet Java TV [51] javax.tv.xlet. Xl et DVB-J
DVB-J (location descriptor)
DVB-J (constructor)
initXet() start Xl et ()
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4.2.2 DVB-J

DVB-J MHP
javax.tv. xl et. Xl et Cont ext noti f yDestroyed()
DVB-J
API (
) Xlet
API
DVB-J MHP Xlet
Java destroyXl et )
MHP (
) (
)
4.2.3 DVB-J
4.2.3.1
DVB-J API Xlet Xlet

Java
Java
DVB-J
(not loaded)
4.2.3.2 DVB-J
Xlet Xlet

Applet

(virtual machine)

DVB-J

(state machine)
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Xlet

4-1

Xlet
Xlet
4-1 Xlets Xlet
Xlet
Xlet API Xlet
( AIT application_control_code
Application Information Table )
Xlet
Xl et Cont ext
Xlet API ( 11.7.2
)
slarbelel
{nol leaded ) ———s L
pauseskal

4-1 DVB-J

destroyElat

destroyXin

4-1 Xlet

dasiroyXlat

10.4

API1

Loaded DVB-J

(initialized)
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DVB-J Java javax.tv.xlet. Xl et
Cl ass. new nst ance Java DVB-J
public (default constructor)
Dest royed
(uncaught exception)
Loaded Dest r oyed
Paused ( Xlet Java initX et
)
initXet() Xl et St at eChangeExcepti on
Loaded
Destroyed
Destroyed
i nitXl et
DVB-J
Paused Paused DVB-J
Active
Loaded Xet.initX et()
( )
DVB-J
initXlet()
Active Xl et . pauseXl et ()
Active Xl et Cont ext . noti f yPaused()
Active DVB-J
Paused Xl et.start Xl et ()
Destroyed DVB-J
Xlet destroyXl et () destroyXl et ()

(garbage collection)

Xlet

1

- 31




noti f yDestroyed()

Xl et Cont ext . noti f yDestroyed()

Xlet

DVB-J
DVB-J ( Xlet
6.2.1
DVB-J
DVB-J ( )
DVB-J DVB-J
4-2 DVB-J
DVB-J
Xlet Xlet ( )
Loaded
DVB-J
DVB-J Xlet Paused
DVB-J DVB-J
Active
DVB-J DVB-J
DVB-J
DVB-J DVB-J
DVB-J
4.2.4 Xlet API
Xlet API MHP APl Xlet API (cal Iback)
API 6.7.1 DVB-J API
4.2.4.1 Xlet
Xlet Xlet Xl et Cont ext
1-32




Xl et

Xl et Cont ext noti f yDestroyed()

resuneRequest ()

noti f yPaused()

Xlet Xl et St at eChangeExcepti on
destroyXl et (uncondi ti onal true)
Xl et St at eChangeExcepti on initX et

( ) Xlet Destroyed (
destroyXl et)
4.2.4.2 Xlet
Xl et Cont ext
Xlet
4-3
notifyDestroyed
notifyPaused active
resumeRequest paused
Xlet
4.2.5
DVB-J DVB-J
DVB-J DVB-J

MHP (Input Focus) (Output Focus)
4.2.5.1 DVB-J DVB-J
MHP DVB-J DVB-J

1-33
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(Launcher Application)

DVB-J DVB-J
DVB-J MHP
API  DVB-J

DVB-J

6.7.2 API
4.2.5.2 (Input Focus)

(event)
API

org.dvb.event

4.2.5.3
API / API
MHP
MHP
MHP
6.7.5 API
API MHP
API
request_data
MHP Java API
API
JVF JVF MHP
JMF
API (inter-application communication API)
4.2.5.4 W
DVB-J MHP

6.2.1
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4.3 DVB-HTML

4.3.1 DVB-HTML

4.3.1.1 DVB-HTML

DVB-HTML DVB-HTML )
4.3.1.2 (User Agent)
( DVB-HTML )
4.3.1.3 DVB-HTML Actor
DVB-HTML Actor DVB-HTML
Actor ( )
Actor
Actor

DVB-HTML DVB-HTML Actor DVB-HTML

CWB-HTRL CWB-HTML

Application Application

OAEB-HTML DWvB-HTRL

Al
Actar o ser Agent Oither
Liger Agenl Application
MHE
4-2 Actor
4.3.1.4
DVB-HTML
DVB-HTML DVB-HTML MHP
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DVB-HTML
MHP (pre-fetch)

DVB-HTML MHP

(regular expression)
DVB-HTML (locator language)
(locator) (IETF RFC
2396 [41D)

schene: //host/dirl/dirn/fil e#subref

(pattern)

https?://wwh. (dvb|etsi)\.org/[a-z0-9/]+\.htm ?

www . dvb.org www . etsi.org ( http https
) DVB-HTML ( .htm .html )

4.3.1.4.1

(RE)

(boundary regular expression)

? # ( ? # )
POSIX [59] 2.8.4 POSIX
Extended Regular Expression
DVB-HTML (relative locator) URI
IETF RFC 2396 [41] ( URI )
(pattern) (sub pattern)
OR
(label) ( 5.10.3 DVB-HTML application boundary descriptor )
(pre-fetch) ( ) object

carousel
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/phase0/index.html
(stylesheet)

| abel A: (/phaseO/.+\.htm | /phaseO/inagesl/.+\.png | /phaseO/scriptsl/.+\.js)
| abel B: (/phasel/.+\.htm | /phasel/inages/.+\.png | /phasel/scripts/.+\.js)

| abel C. (/phase2/.+\.html | /phase2/inages/.+\.png | /phase2/scripts/.+\.js)

(labelA) ( phase0 )
(phase)

4.3.2 DVB-HTML

4.3.2.1

DVB-HTML

a) MHP

b) ( )

c) DVB-HTML Actor
4.3.2.2
DVB-HTML 5 Application Signalling

DVB-HTML
API

DVB-HTML ( AIT AUTOSTART
PREFETCH )

DVB-HTML
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DVB-HTML

DVB-HTML Actor DVB-HTML

Loading

Active

Paused

Destroyed

Killed

DVB-HTML

AIT application_control_code

Actor
Actor (application ID)

DVB-HTML DVB-HTML
DVB-HTML

DVB-HTML

4.3.2.3

DVB-HTML (
Control of application life cycle ) DVB-HTML

4.3.2.3.1

DVB-HTML

1-38



Aclive
!H'\-\.\_\_M

4.3.3

=
-

l Loading ‘

-

| BiEd
|.'{'|I_|
|

[

-

Destroyed

4-3  DVB=HTML

Loading

(signalling resource)

Actor

Active

Paused
Actor

)

Destroyed

Killed

Actor

Paused

Actor
Actor

DVB-HTML

MHP

Actor

(content resource)

MHP
)
Actor
(content resource)
, )

1 -

39

Active

Actor

Actor
DVB-HTML

MHP



AIT KILL Actor

Actor DVB-HTML Killed
DVB-HTML

4.3.3.1 Loading
4.3.3.1.1
Loading
4.3.3.1.2
Actor

4.3.3.1.3

4.3.3.1.4

4.3.3.1.5

Active

Killed

DVB-HTML KILL
Destroyed

DVB-HTML DESTROY
4.3.3.1.6

DVB-HTML Actor
Actor
MHP

4.3.3.2 Active
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4.3.3.2.1

Active

4.3.3.2.2

(parse)

4.3.3.2.3

4.3.3.2.4

4.3.3.2.5

Pause

Destroyed

DVB-HTML

Killed

DVB-HTML

4.3.3.2.6

DOM

Actor

AIT

pre-fetch

DVB-HTML PAUSE

DESTROY

KILL

Actor

DVB-HTML Actor
DVB-HTML Actor
DOM

DVB-HTML Active DVB-HTML Actor

1-41
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4_.3.3.3 Paused
4.3.3.3.1
Paused
4.3.3.3.2
DVB-HTML Actor

4.3.3.3.3

4.3.3.3.4
Active

DVB-HTML
Destroyed

DVB-HTML DESTROY
Killed

DVB-HTML KILL
4.3.3.3.5

DVB-HTML

Paused (

4.3.3.4 Destroyed
4.3.3.4.1

Destroyed

4.3.3.4.2

1-42
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4.3.3.4.3

4.3.3.4.4
Killed
{ DVB-HTML KILL }
)}
4.3.3.4.5
MHP DVB-HTML
Actor DVB-HTML
(
DVB-HTML Actor Destroyed

4.3.3.5 Killed

4.3.3.5.1

Killed

4.3.3.5.2

4.3.3.5.3

DVB-HTML

4.3.3.5.4

4.3.3.5.5

4.3.3.5.6
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4.4

(application
descriptor) (application_priority )

application_priority

(application descriptor)

(application_priority ) (external application

authorisation descriptor)

( MHP ) / / MHP
MHP

service component handler

11.6.2 API1
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5 (Application Signalin

5.1 (I ntroduction)

°
°
°
(signalling) (Appl i datsican pt or)
(signaling) (

DVB-J applicati onP dseisgcnrailpltionnrg descriptor)

5.1.1 (Summary of common signali n;
MHP
OP MT (Application Signaling Descriptor)
(Application Information Tabl e)
o (Application I nformation Tabl e)
— (Transport protocol descriptor)(
(Transport protocol descr i p(tcoormymo n)
(application) )
) (Application I nformation Tabl e)

— (Application descriptor)

— (Application name descriptor)

5.1.2 DVB-1J

( Summary of additifoonralDVB-gJnaaplpilnigcat i
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DVB-1J (signaling)

) (Application I nformation Tabl e)
—DVB-J (DVB-J application descriptor)
—DVB-J (DVB-J application | ocation descript

5.1.3 DVB-HTML

(Summary of addit ifoora|DVsBipgpiilaMtlaitn gons)

DVB- HT ML

o (Application I nformation Tabl e)

—DVB- HT ML (DVB- HTML application descriptor)
—DVB- HT ML (DVB-HTML application | ocation des

5. 1. 4

(Summary of seddmnal binplgi ¢ @ari ap carri ed

OC)
(common) ") ( “ " ( )
o (Transport protocol descriptor)
5-20
5.1. 3P

(Summary of sddgnal binmlgyi ¢ @aroap carri ed
| P)

(Application Information Tabl e)

el P (I'P signalling descriptor)

( ) ‘ " ( )
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° (Transport protocol descriptbP)
5-21

5.1. 6 ( )

(How to add ai néewr maheme)

° 5-1'9
° | P
[ ) 5. 99 DVB-1J (DVB-J Specifit descriptor
® 5.6 " (Control
of applicatioh | ife cycle)
5- 31
5.1.7 (Service information)
5. 12 (Service I nformation)
5. 2 (Program Specific Inforn
DVB MHP PMT ( )
o (Application I nformation Tabl e)
°
5.2.1 ( Application signalling st
PMT (Application I nfor mat
Tabl e)

®stream_tQpe5(1I TU-Trec.H. 222. 0|1 SO/1EC 13818-1 pri
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° (Application Signaling Descriptor)

5.2.2 (Data broadcast streams)

PMT PMT stream_type

DVB ( ENOML92[5]) “
(principal)” Al TG. 4 (Appl i d atfioonmr at i on

Tab'l ¢)
PMT (Data broadcast id descriptor

(Data broadcast id descriptors)

AlI'T

(Data broadcast id destriptopnincipal?”

DVB (DOBj ect Carousel)
DSI
PMT carousel i d_descriptoa
( ) Data broadcast id desctiptor
“principal?”
5. 7.2 " “Data broadcast id descriptor?”
5.3 (Notation)
5.3.1 (reserved)
“reserved” I SO
“reserved” 1T
5.3.2 (reserved_ future _use)

“reserved_future_use”
ETSI
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“reserved_future_u'sle”

5. 4 ( Appl i caftoinornatlinon Tabl

(AI'T)
Al'T Al'T
10

5.4.1 (Data errors)

Al Ts

Al'T

5.4.2 AIT (AI'T transamids smoonni t or i ng)

MH P Al T PMT
Al'T 10 AI'T
Al Ts 3 Al'T MH P
30
3 Al Ts
MH P Al T
Al T

1-49

e



4. 3 AlI'T (Optimized AI'T signalling

Al T _versi onApnpunibceart i on signaling Descriptor
PMT Al'T Al'T

5.7 .“"1Application Descriptor?”

4.4 AIT(Visibility of AIT)

signaling Al T
MHP Al'T Al'T

4.5 AI'T (Definition ofosubhteahbl &)

PI D AltTabl e_i dapplication_type

4. 6 AITSyntax of the AIT)

common
“application”
DVvB SI common common
common 0
DVB SI
5-1: ( 1/ 2 )
Mool Bis | kdenbifier
application lonfopmatlion @scbion) ) |
table id B LmTEshf
pection symtas imndlcator 1 bsibl
remarved futurs Wee 1 ksl bF
H TRt i 2 h‘ﬁlh'f
peotion lepgth 12 usreatl
test_application_flag 1 bslbl
spplicatisn Eyps 15 LII"T"Ebf
T Tl 2 bslbl
5-1: ( 271 2 )
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Mool Bis | ldentilier
version_manber 5 urriah(
SuErant nazt_ladlcaEor 1 el bf
pestion_mmbar B ummshl
lask_packlon_mamer B uabl
remarved_ fulturs wes i Eesil bf
cooen,_descriptore langth 12 usrmeshil
Foriied B Ledl|

damcriptori]
|
reparend future_use 4 besIbf
spplication loop lenogkk 12 sk f
foriialacBjis+]|
applioation idencifisri|
applicacion sontral oods B ummeshf
ressrwed futurs uss 4 bislbf
appliostion dsscriptors_loop length 12 amsbf
Eoe | y=l il el |
deacripbor i)
I
|
cRE_ A3 32 rscal
|

tabl e8i Hit O0x74
section_syntasechidonastsgpnt axl ibnidti catlor

section_len@tibit bit 00" 10 bits
bytes CRC_32
1021(0x3FD)

test _applicatilobni tfl ag

API MH P
MH P 0
applicati @af_bype Al T
5-2
application_typa description
00000 reserved Tulure use
0x0001 DVE-J appication
D02 DWVE-HTML application
00003, OxTFFF subject o mgistration with DWVE
version_Bulmber version_number
1 31" "0 current _next _infddi"cator
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version_number current _next _infddi"cator

version_number

current _next @LnHitator “ 1T
section_Bulmber section_number "0x00"
section_numbler tabl e aipdplication_type
| ast _secti o8n _bniuumber ( section_number
)
common_descr i plt2orbsi ilye regt h
Al'T
application_c8&bnttrol code
5.6 Control of application |ife cycle”

application_Illoc2opiltengt h bytes

application_id&nthiifti er () 5.5.5

“Application identification”

application_descri plt2orbsi_tl oop_| diygth

CRC_32322 bitCRC 0
EN 300 46B

5.4. AT (Use of priiydtoe sdeanct he

Al T)

Al T DVB-SI[ 4]

Al T

private_ _data_specifier _descriptor

c ommo n)( ( )

5.4.8 AIT (Text encoding in AIT)
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Al T UTF8 ( " Monomedr rmat

for tex‘tHhext encoding of application identifiers”)

5.5 (Application identifi ca

5.5.1(Encoding)

6 byte
5-3
No.of Bits Iderilifier Walue

applicavion ldssclilfise |

SEgan RNt i an_ 3 a2 el

application id 18 [l s
]

organi zat3i2obni_ti d
ETR 162[10] 0
13 I e a f ”

applicatilénbid
organi zationaipglicati onOXRKFFFAh

organization_id 0

application id : unsigned signed
Applicationsunsignedunsigned signed
signed

5-4: application_id

application s values Use
Che 0000, Che T Spphication_ids for unsigned applications
Ched O0K). (T Apphcation_ids for signed applications
e BOCKD. . Chacfffd Resered for future wse by OVB
(hefffa Spacial wildcard value for signed applicaions of an crganisation
Cheffef Speacial wildcard vabue for all application of an crganisation

Application Oixd fff and Oxfff.e
External applicatdeosnc raiugthSor7.z5at i oOnx f f f f
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applications organisationOkfiffe signed

applications organisation_id
Al T
5.5. 2 (Effects on |l ife cycle)
) service_bountdOfl ag (
) Application

I nformation Tabl e

° ( )
External application autho

descriptor

API

) service_bound 1f'l ag

5.5.3 (Aut hentication of apecE

Il denti fication)

5. 6 (Control of appl i

| i fe cycl e)

signaling
5. 6.1
(Entering anddbemaanngfthe applicati o
Al'T
Al'T ( ) External amultihoatizan i on

descriptor
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5.

(Dynamic

6 .

2

conappliobdattbe Iife cycle)
signaliagplication_coMltTr ol _code
MH P

AppStateChangeEvebVB-1J

5.

6 .

4 .

2.1

DvB-J

DvB-1J

5 -

5:

5-5

DVB-J

cocla

semantics

resarved_future_usa

=01

AUTOSTART

This file sysiem slemenls) (e.g. an Object Carcusel
meduls ) containing the class mplamanting the Xl
infedface is loaded, The class implementing the Xet s
laded inbo Bhe WM and an Xsl object & instanbaled,
and the applicafion is staried subject o usual
resArictions, ele.

Ol

PRESENT

Indicales that the application is prasenl in the sefvics,
bt is not ausostaried.

Chelid

DESTROY

Whsn the control code changes: from AUTOSTART o
PREEENT 1o DESTROY, the destroy method of tha
Mgt is called (with the uncsndielonal paramsdsr sat
b fabze) by the application manager and the
applicabicn is allowed bo dastroy itsell gracalully,

Ould

KILL

Whaan the control codie changes from ALTOSTART or
PRESENT to KILL, the desiroy method of the Xlatis
callad [with the i =mesedl elanal pammatar sef 1o

true) by the application manager,

]

resarved_luture_ uss

el

REMOTE

This idantifias a remols application thal is ondy
lmunchable afier sarvice saleciion

007 .. OFF

resarved_fulure_usa

2.“4DVB-1J

Application Lifecycle”
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5.6. 2.2

DVB- HT ML

DVB- HT ML

5-6:

5-6

DVB- HT ML

cinche

sdantifier

semanisxs

reservad_fulure_osa

AUTOSTART

The Application Eniry Paint of the DVB-HTML
application is lcaded. This is knaded into tha user
agenl, and tha DVB-HTML actor is creatad (in the
Loading siaia) and the DVB-HTML applcalion is
staried,

When thess sisps are complats the DVB-HTML actor
is in the Active state.

PRESEMT

Indicates that the DVE-HTML applicaton is pressnt in
iheir sdrvice, bl 18 nol aulosisrted.

i)

DESTRCW

When the control cods changes from AUTOSTART or
PRESEMNT to DESTRLOY, the DVB-HTML actor goss 1o
the Drestroyed state.

KiLL

When the conlrol code changes from AUTOSTART or
PRESENT or DESTROY io KILL the DVE-HTML actor
goes io the Killed stabe

PREFETCH

As for AUTOSTART except that the DWB-HTML
acior holds on eniry 1o the Active sksie ond waits for o
irigger before complelely tramsilioning o lhe Acive
sExle.

REMOTE

This idenlifies a remate application that is only
launchable after service selaction.

01T .. OFF

rasarved_lulsre_usa

“DVB- HTML Appl

ication Lifecycle”

5.7 (Generic descrptors)
5.7.1 (Application Signalling
PMT stream_OypB

Application I nformation Tabl e

applicationvdaryieon_number

Application Information Tabl e Al'T

PMT ( ) “Optimised AIT

signaling”

MH P signaling Al T

application_type

5 -

and Al T_versiobefault
7

1-56
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Mo.of Bits |el@rvlifear
| mpplicstion signallisng dsscriptori) |
| demcripbar_tag B Lkl
lascripear_length ] umsbf
Ferl Exlp l<B; d4s 1]
spplication type 16 LT
radsrved Quburs ues 3 beslf
RIT waimiom piskar 3 umsbf
|
I

descriptB8rbtagOx6F
descriptor8 lbeintgt h

applicati de_thypge

I nformation Tabl e

”

Al T_versi olm_rmuimbecurrent

I nformation Tabl e
5. 7. 2 (Dat a
i d PMT

“princiopal

“ ”

principal component

(Generic

DVBSI - DAT

specific data’

5-8:

1-57

Application

Application

brodddastriptor)

component’”

descriptor)

5-5) “id

“principal’



No.of Bits | Idendifier Valus

dats_broadoast id damcripbtoril |

dasct iDTor_Cag a umisbf

daseripter_langth A uimsbf

dats broadomes id 18 uimsbl

For (i=d; 1«H; Lss) |

id apaeciflies data A bslbf

!

|
5.7.2.2 MHP (MHP data broadcast id desc

i d ( 5-29) i d

5-9

MH P

i d

5-9: MHP

Mo.of Bis | |dentifisr Valus

dars beoadzasr Ld dascelpeor ()

dercriptor_tasg a uimshf
dercripbor_length A wimsbf
dats Frsadsast id 16 uimshbf

for [d=0; d<W; d=+} |

application cype 16 skl

]

descript8B8rbitag0Ox66

dat a_br oadlc6a shti_ti d ETR 162

applicati @a6_bype ( )
5-2

5. 7.3 (Application descriptor)

“application” (i nrmerT)

5-10:
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Mo of Buis Idandifier Valus

applicacion deasariptoc(] I

descriptor bag a [FTLTHE
dspcripbor_lengsh a uimsbf
applisation pralfilss langth 3] wimsbf
ford iad; laM; d=+ § |
application profile 16 wmskl
W e ian . med o 8 uimsbf
TaTEion . T nor a skl
werplon.more a uimsbf
[
werTics_bound_ 2 lag 1 sl
wisdbilikcy 2 bl
ransrved fuburs _uss 5 M]h'r
application priosicy B “mﬂu
ford ded; i«H; des § [
brmneport _probocal labwl A mshbf

descript8rbitag0xO0

application_pr o8f ibliets_| engtédppl i cation_profile

applicati onl6prboifti | e profile
profile
ver si on.8mabjiotr profile
ver si on.8mibniotr profile
ver si on.8mibcirto profile
profile
( )profile MH P
signaled profile
{application_profile & terminal_profiles set)
# {rapplication_version.major < terminal_version.majoriapplication_profile))
w | tapplication_versionmajor = terminal_version.major{application_profile )
A U4 application_version.minor < terminal_version.minon application_profile) |
“ 1] application_version.minor = terminal_versionminom application_profile)]
# |application_version.micro = terminal_versionamicrofapphcation_profile)] 11}
Whera:
= represents "balongs to the sat of”
A represants "logical AMD"
W represents "logical OR"
service_bound_fl ag 1
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visibiPRibyt 5-11

5-11:
visibility deseriplion

This application shall not be visbla sithar o applications via an

oo apploation listing AP of 1o users via the navegaton with the axceplion
al any erfar neporting or logong Balky, alc

o1 This applcation shall nal be visibla to users but shall ba visible fo
apphcations via an apphcation listing APL

L1 resarved_fubure_use

11 This application can be wsibls 1o users and shall ks visibls 1o
applcations wia the application listing AP

00 -
11 -
o1 -

application_priority signalled

) Application identification

° MH P

transport_prot8&chitl abel

transport _pr otTorcaonls ploarbtelpr ot oc ol descriptor

( )

MHP ter mi nal

5. 7.4 (User i nformation descript:
“Application descriptor?” (
“Application descriptor” )
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Al T

(Application

name

descriptor)

5-12:
ks Mo.of Bits | _Identifier Valus
| application mamns desoriptor il |
descoipbor_tag B uimahf
demcripbor_lesngth B skl
Por (iml; laB; deed |
IS0 EN0_langusgs cods 24 bezibd
applicetion raes lsngth ! IJH'I‘.’lJ:‘I
For (iwi; 1«H; dss) |
applizacion nane char # msbf
|
i |
| 1]
descript8rbitag0Ox01
| SO_639_ 1| an®ubigte _IcSBBO . 2[ 19] bouquet name
| SO 8859 [SD0639. 2/ T 8 it 1 SO 8859[ 20]
24-Dbit
application_name_|l ength: 8 biatpplication name
application_name_cHar ) ETS046 8
5.7. 4 (Application icons descr.i

PNG

5-13:
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Hooof Bits | |dentifier Walue
mpplication_icons damcripEori] |
AesTELpTor_Tag a8 wimsbf
damcripbor_lesngth B wimsbf
icon_locetor length 8 skl
for (L=; L<H; des) |
fcon_locebor byts a wiimsbd
1
iron Il ags 16 bslbf
Far (E=d; l«Bp f++) I
repsrved futurs uss a balbd
[
|
descriptB8rbitagoOx0B
icon_Il ocat o8r blietngt h
icon_Il ocat8orbibtyt e
5-14
l con_Il ocator Y
5-14:
application_type diascription
m reserved_{ulure_use
Far DWVB-J this is a path relatve b the base directory of the
o011 application as defined in 10.9.2, "0VE-J applcation ncation
dascriglonr on page S8
For DWB-HTML this is a path relative to the physical rook of
Q0002 tha applicalion as defined in 10,10.2, "INB-HTML application
location descriphor” on page 100,
Q003 (xFFFF resarvad_fulure_use
icon_fla@g6:bit bitwisél OR icons

flag flag

5-15:

5-15

leon flag bits

09 QFDG OO0 BRG] K

square pixel daplay

00D OFNG 0000 EOLD

32 x 32 for broadcast pmals on 4.3 display (nobe 1)

GO0 Or0G GA00 Dl

74 x 32 for beoadcas] poels on 160 diplay

QgD OFDG 090D L0

B4 x B4 for square piel deplay

00D OFDp A0l 0D

Bd x4 for broadcas] pomls on 423 display

5-15:

( 212 )
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beon flag bits Description of icon size and pixe| aspect ratio
0040 OROG 0AR0 BO0D 48 x B4 for brosdeas! pooals on 169 desplay
D040 CRIG 0100 B0 128 x 128 for squars pinal display
G000 OBOG 1490 OG0 128 x 128 for brosdcest pooets on 4.3 display
0040 QORDL QAOD EOOD 06 x 125 for broadcast pixels on 16:9 display
EXxE Ikl 0900 e0pD raserved_[uise_use
MOTE 1 approw. 1516 pood aspect ratio on 50 Hz system

i con
filename = icon_locator “/dvb.icon.” hex_string
hex _string = 4*4hex
heX = di git | n All | n BII | n Cll |Il n DII n ull n Ell n ell n FII n f n
digit = "o" | "2 | "2" | "3" | "4" | "B" | "e6" | "
4 16
application_icohsodetktagptor
icon_flags 0x0005

icon_l ocator dvb.icon. 0004 ( 64x64)
dvb.icon.0001(32x32
5. 7.5
(External appthoatsabhion descriptor)
“common” ()
external _application_authorisation_descriptors

sub-table service
Al T application_identifier

application_identifier ()

5-16:

Mo.of Bits | Idantifier Walus
saterbal spplicaticn suthosisation desceipros|) |
descriptor_bag a [FILT1E
daseriptor_langth A uimsbf
far{ied; faly L4=] I

spplicatsan_identifteTis

Bpplioation_prioTicy | uimsbf
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descriptoB-bag:

0x05

application_idemtibfiiter () :

"Application

identification"

applicati on _8prbiiotri ty:

filed 5.5

5.7 .a3pplication"pppbrcayion descriptor?

5. (Transport protocol desc
5. 1 (Transport protocol descrip:
"common" (.rstapplication" (inner)

"common" sub-tabl e "application"

section

1-64

5-17:
Ho.of Bits | |clendifier Walus
transport_protoocl_deseriproril |
deBripTor_Cag a uimshbf
dsmcriptor_lsngth E ﬂmﬁﬂ
protoccl 4 16 uimsbf
EEARpOTE_protooosl label a8 uimsbf
foriiel; =l 14=) |
mleotor byte a uimsbl M1
§
I
descriptoB_baglkxO02
protocol _id: protocol _id
ETR162
5-18: Protocol _id



protocal_ ikl dascription

[LF ] raserved lulurs use

DheDI0 MHP Object Carcussl as defined in annax B, “[normalive):
Cibyact carcusel® on page 1S,

eI I via OVE malliprotcsal encagsulalion s defined in
ETSI EN 301 162 [ ETSI TR 101 202 [48]

0x0003.., O=00FF reservad fute_uss

O 0., .OxFFFF Subject to registraion in ETSI TR 104 162 [10]

transport_proto@obi_tl afbiedl:d AI' T secti on

selector _byte:

5-19:
profocosd_id salecior byte data
EE] mesaived fulume use
O30 Sae 10811 "Transpar wva OC,
Che 0002 Zaa 10,8.1.2 "Tanspart wia IF7.
OO0, 0FFFF | Mot defined in this version of the specification

5.8.1.1 (Transport via OC)
| DOx0001 selector bytbs20
5-20:
Symian Hits Miemaonic
Euiola Sobnest Los 1 5 |
TearTved fnburs_ ues T w
L remcts cormection == "1" | |
ariginal netwsek 84 16 wirresbf
Ermfispoct siceam £d 18 el
mervioe_id 16 ekl
I
componsnt ag B uiimreshf
component _tag: "principal™ el ementary stream

object caDSlusel

remote_connection: C 1 transport stream

Al T fields (original _networ

transport_stream_id andsesleercvtiocre biydt)e s

tuning autostarted

application |listisgrAPte selfEction
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application |l aunching API)

KO!
flag set REMOTE (5-8-3)
6.7.2, "Application discovery and | aunching API s"

original _netlwo rbki ti dt:r ansportD¥Bf 8aml D

transport_strlebanbiitd:transport MPEGeamansport stream

service_1@:Dbit DVB-SI service id
5.8.1.2P (Trasport via |P)
| DOXx0002 selector bytbs2l1

data_broadcast _describBpN o3fr01 192 [ 5]

MH P I P protocolesnhanced
broadclanstter net profiles
5-21: I P ( 1/ 2)
Symtax Bits Mmarmeonic
i EwBols_connest loas ] hslbd
. remerved futurs uss T Fsd 1
| iri TRnOL §_ConnEction e= L% | [
arigina]l netsork id 16 wmsbd
.'Tl.-hﬂr‘-'.l'r FsTEEAn id 15 |.In|"|15b1
parTvice_id 16 wrnabd
|1
| mligmesnt indiostor 1 bialkd
! reserved _future_use T bl A
5-21: I P (271 2)
i Syntan Bits Mrsmonic
i fuel lel; LeW; L4s]f
URL lsmgth B el
Ek | §=D; <DL laingth; j++|i
OBL byts B uimesbf
|
Li
remote_connection:(original _network_id, transport _s
service_id) fields8. 1.1 , "Transport via

ocCcr
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alignment indibiatalrignmedttagram_sectiobpansport
Stream ( EN 301 192 [5] MPE data_broadca
)

URL | engthi tURL
URL _byte: URL | ETF RFC 2396 [ 43]

URL "servehbst:portl ETF RFC 2396 [43]1FP

I P Domai n NamebrSoeardvciacset - onl y
| PMAGnapping | ETF RFC 1112 [ 47]
URL

inter-operable way

5.8.2 IP(I'P signalling descriptor)
Al T common" I P
I P Al'T section
I P
5-22: I P
Syntax Hils Mniermanic

ap_signalling_descraptor ] |

Jeporiptor_bad B Lrnsbl

leprriptor_langth g unmshl

platform fd 24 Lt
|

descriptoB-bag:0x11
descriptor 8-ebnigtt h:

pl atforndi doit pl atforml POUMAC streams on DVB tra
streams/ services.

platform_id: ETSI TR 101 162 [10].

5.8. 3 (Pre-fetch signaling)

5.8.3. LI ntroduction)
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API APl -based

pre-fetching Al TDI |
transport_protocol | abel s
5.8. 3.2 (Pre-fetch descriptor)

Al T"application (inner)

protocol0xi0doO01MHP MHP Obj ect Carousel
transport_protocol | abel
MH P start-up (
"Label descriptor")
5-23:
Symtan Bits Mnemonic
prafstch_desscriptor (] |
demcriptor_teg B [T
laseripras langth B wimesbf
trsneport _protoccnl lee] B l..lll'l"ﬁbr
Forii=0; 1aMi 1++ ) |
labal Leegchk
Eot{imb; jeclabal langth; f++ |
1aksl ohad B utireshbl
]
praf sech_priasity B uimresbf
|
descriptoB-baglkx0C
descriptor 8-ebnigtt h:
transport_prot8ebltl abel
"transport_protocol | abel "
| abel | eBgbhtmodul e | abel
| abel cha&8r-:bitmodul e | abel DIl s
modul el nfusser | nf o ( "Label
descriptormpdul e | abel
prefetch_priorl tly:0 ( ) (100
highest, 1 | owest)
5.8.3.3 DI(DIl Il ocation descriptor)
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DI | Al T" common" (first)
(inner) protocodx@®@@01( MHP Obj ect

Carousel) transport _protocol | abel

application

DSM-CC object car @osvell oadl nfolndication (DI I)

obj eatr ousel DIl
( "Pre-fetch descripbbt") DIl
DI | DI I

ServiceGateway DI |

DI DI label(s)
module-based pre-fetching DI label labels
DI
5-24: DI |
Syntan Bits Mnemonic
DIl _locsation _dsecripber ] |
dsmoriptor_teg B uifretd
dsseripras_ lapgth B wimsbf
Cranepost peobosol lawel B witreestf
Eoridaly dally des ) |
eadarvad futuse_uss 1 hesdbsf
OIT idsnviflcakics 15 wirmesbf
mENoTIAE Lo Emg 168 irresd(
|
descriptoB-baogx:0D
descriptor _8-ebnigtt h:
transport_prot8ebltl abel
"transport_ protocol | abel ™
DIl _identifilbabi Dhl transactionld
associati oln6 -thaigt: (i .e. el ementBFYy stream)

5.9 DVB-J(DVB-J Sdestcfiptors)

5.9.1 DvB-J (DVB-J Specific descriptc

Al T"application" (innebVWB-J
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start-up

5-25: DVB-1J

Ho.of Bits | ldentifiar ‘Walus
dvb 3 _applicsticon_ dsmcripter ()|
duscriptor_Cag B el
dascriprer_langth B bl
for{i=sld; tabl; is+) |
paramstar Lengtl B ekl
foe(jel; jeparasstar langrh; jedd I
paraester_bybe B skl
i
I
|
descriptoB- baogx03
parameter Behgth:parameter byte

parameter _byte:

5.9.2 DVvB-1J (DvB-J application

descriptor)

Al T"application" (innebVWB-J
DVB-1J

5-26: DVB-1J

Ho.of Bits | Idendifier Wilus
dvk 3 _applicstion locstion dsscripbor |
descriptor_Cad a uimisbf
duscpipter_length a wimsbf
bmms & rectory length | uimsbf
For{i=d; L«8; Las] |
bame_dieectasy byl A uimsbf
i
classparh_sxtanelon length a wimsbf
far{ied; £8; Las) I
claprpath_sxtcension byte E l.II'I'IHH
I
fariiel; LaH; Le=] I
initial olaae byts a sk
i
|

descriptoB-baOgx:04
base_director8y-_blietngbhse_directory_byte
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base_directory_byte:

“ /" (0x2F)

carousel

classpath_exten&ibont_ | ehgsbpath _extension_byte

classpath_extens

57 (0x3B)
1 (0x2F)
initial _class_byte: These
Xl et
DvB-J (e. g.

on_byte:

DvB-1J

carousel

bytesar ousel

com. broadcaster.appA. M

5.10 DVB- HTMLDVB-SHEMIL fic descrip

5.10.1 DVB-HTML(DVB-HTMP application
descriptor)
Al T (applicat{onher)
DVB- HT ML
5-27: DVB- HT ML
Mo.of Bits ldenitvhiar Walus
“ark_htnl_spplicatian dssccipesTil |
demcriptar_tag ] Lirriabd
deseripror Langoh a wrmsbf
sppid_mek_lsngth -E- urnat-f M1
Forfi=0; 1«81 i+s) |
application id 16& sl f
|
fopljsdy Jalj J++) |
Paramslaf LyLas A Larmsbs
|
descriptor8tag: 0x08
appid_set | 8ngth: application_ids
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applicationab6i d: application(_i &s 5 Application
identification”)

parameter _bytes:
URL s
5.10. 2DVB- HT ML
(DVB- HTML apptatabhodescriptor)

Al T (applicat{onher)
DVB- HT ML

5-28: DVB- HT ML

Wo.of Bits | |demtifier Walue

dvb_himl spplication locatlon dsscriptor () |

desor ipToT_Cag a wimshl
dagsEiptor_lengrh .} uimsbf
phywical voot_ length a uimsbf M1
forii=d; L«WL; i) |

phyeical rost bytaes B wimisbf

I

for{i=b; dW; Lesi |
Inicial parh biyees B wimishf

|

descriptor8tag: 0x09
physical _root8l ength: physical _root _byte

physical root _bytes:

" "Transport specific semantic of physical r oc
5-29: (root bytes)
protocal_id samantic
L K] raasrved lulure isss
D000 A dirsctory spacification
Ona of the bass URLs defined in tha Transpor protocnl descnpior
Ow0002 signalled lor the application [see 1081 2, “Transport via IP” on
page Bd),
OO0 . uFFFF | TBD

initial _path_bytes: URL
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physical root _bytes

5.10. 2. (Exampl e)

DVB- HT ML

) "i nde x .HTtML"

HT ML

(Application

mage"

"main/index. ht m"

initial _path_bytes

"m

mai n"

ain"

Engry Point)

application”

physical _r oot "bayptpelsi cati on/ "

I P

physical _root _bytlWRL

5.10. 3 DVB- HTML

(DVB-HTML applbndatyodescriptor)

Al'T

(uni on)

5-30VB- HT ML

(ORombi nati on)

Mo.of Bits |  ldeniifier Walus
Avk hiwl_spplicatisn boundary descriptor |

damcriptar _teg ﬂ- umﬂl:!
damcriptor Length ! sk
label laogrhk R umskd M1
Eoriisb; 1<M1; i++) |

Inkbsl bytem B umakd
|
Foellel; 1«H; S++) |

reqular sxpression bytes 8 unrnsbd
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descriptor8tag: Ox0A
l abel | enf§th: | abel bytes

|l abel bytes:
pre-fetching

regul ar _expression_bytes:
URL s

4.3.1.4.1, "Regular Expression Syntax"

5.11 (Constant values)

5-31 ( 1/ 2)

1-74



Whare zsed Typa Walus Whers Defined | Scopa
private data specir dusciptor ek [~ PEL Sl tables
Dt brvssctcast ol descriptor ) Dafish PMT
Application Signaling Descripior descriptor tag DufF PMT »
Service sisniifler descriplor 71 S0T
Labol descrptor D0 D1 medeilelnfo
Caching prionty descripion [T userinfc
ot s Sesciiohr dascripior tag P an::r:ﬂ;;mfu S1-DAT
resssireed 1o MHP for future O descipton QT 3-TF 0
rasarved io MHP for ftura use el ix73
Applicatian inlormation Tabls tarbe 10 an AIT Crav4 MHP
resmried 1o MHP for future use L} 0T S-0xTF
reservesd lor privale uss Cofi-CufF F
Application dascriptor Coatle)

Application name descriptor [

Trarsport protocol descriptor Coall?

OWB-J application descriptor a3

[WB-J application location descriptor Coafd

Exisrnal applcation suthorssion O

descripior

resesryed 10 MHP for future use (e, Ol 7

DVB-HTML application descriptor Coafd

[VB-HTML spplication location descrniphor Craled

DVE-HTML application boundany Ok

descripior

Application icons dascriptor dascriplor ag =0B AIT MHP

Pre-fedch descriplor [T

Dol bscartian diascriplor (il

resorved fo MHP for htbure use ol IE Lo 10

IP sigraafling descripior e 1

resarved to MHP for futurs uss 1 3-0nsE

private data specifier descriptor (nobe 2) DtF

resered 1o MHP for futurs use OG-0 TF

Liser defined inos 3) BT FE

MHP Cibject Carousal elOF D PMIT. AIT 8l

rmclokriatln by daita brosdcast id Ox00F 1

rasarved io MHP for fbura usa CeelIF ) - CedOFE PRIT, 81T &l
5-31 ( 271 2 )

Whars vsod Type Valua Whare Dafined Ecope
ﬂwmmﬂmnm yarvics ps B0 0T si
HOTE 1: Siricly MessageSubHesder::Objecting in the s message and the bound abject info in a fils binding of a

dirsdiony or sesvice paloway Masssge.
HOTE 20 The DVE & prvats data specifier dascoriphor is defined for use in e Applcation Informaton Table 1o

WOTE 3; Al user dafined dascriptors shall be within the scope of a private data specifiar dascriptor (see 1047, "Usg
ol privale descriplors in he AT on page B3]
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5.11.1 MHP ( MHP Application Service)

MH P MHP
5. 12 (Service I nformation)
5.12.1 (Service i ddeenstcirfiipetror )
SDT
original _netwerkicd_id

5-32
Ho.of Bits | Identifier Valug
pervice_identifier_desoriptor (0 |
dspcriptor tag a8 wiimshbd
dapcriptar luagth 8 wirmsbd
for |4 = Oy 1 « dascripbtoc_lesngth; d+s] |
textual_parvice_identifier bytoe d wimsbd
J
]
descriptor8tag: O0x71
textual _service_identifier_bytes:
DVB SI
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6 DVB-J

6.1

DVB-J Java WM [34] JUM Errata [68] Inner Classes [69]
Inner Classesspecification
Java 45.3 45.65535 Java
6.2
6.2.1
API
(deprecated) MHP
DVB-J
(finalizer)
Java W [34] 2.17.9
DVB-J (static object)
SecurityException (package)
SecurityException SecurityException
(override)
java.lang.reflection
(include) Java (sub package)
javax.tv. media j avax. tv. medi a. pr ot ocol
org.dvb (namespace) public protected
DVB-J
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org.dvb

MHP
SecurityManager .checkPackageDefinition
DVB-J MHP (profile)
MHP
API1 MHP DVB-J
bytecode
(conditional branch) API
API MHP API
6.2.2
6.2.3
DVB-J
(classloader) (classloader hierarchy)
(static variable)
classpath

xlet (initial xlet)

java.lang.Class.getResource() MHP

MHP xlet

(locator)
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6.2.4

Java Language Spec [32] 12.8 Java WM [34]
2.16.8
6.2.5 (Event Listener)
org. dvb org. davi c
(thread)
6.2.6 DAVIC API (Event Model)

DAVIC API (DAVIC 1.4.1p9 [3]) j ava. |l ang. Qnj ect

java. util . Event Cbj ect DAVIC 1.4.1p9 [3]
java. util.EventListener

6.2.7 DAVIC & DVB API

org. dvb org. davic java. util.Event Cbj ect

(validity check)

org. dvb org. davic

6.2.8

MHP API DVBC asslLoader

6.2.9
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MPEG-2 I-frames MPEG-2

6.2.10

Thr eadG oup MaxPriority ( )
java.l ang. Thread. NORM_

PRI ORI TY
java.l ang. Thread. NORM PRI ORI TY
java. |l ang. Runti nePer m ssi on( "nodi f yThread" )
6.2.11
MHP UTF8 3.1.5 Java API
latinl 1S0 8859-1
[20]
Java String Java char
DvBMar kupUTF8
UTF8
byte char char
char byte
6.2.11.1 (shH
DVB SI API JavaTV API SI String
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IS0 6937 ()

1SO 8859-5  1SO 8859-9 (Sl

1SO 8859-1  1SO 8859-9 (Sl

16 1S0/1EC 10646-1 UCS-2 (SI

org.dvb.si.SI Uil

6.3 DVB-J API

6.3.1 Java API

JAE 1.1.8 API [31]

6.3.1.1 java.lang

java.lang

0x01...0x05)

0x10)

0x11)

MHP

6.8.1.3

a) (inter-operable application)

SecurityException

Runtime.exec

Runtime. load

Runtime.loadLibrary

Runtime.exit

System.exit

System. load

System_loadLibrary

b) MHP

Runtime.runFinalizersOnExit
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d)

e)

P

System. runFinalizersOnExit

Thread.destroy

Thread.stop

Thread.suspend

Thread. resume

Thread.countStackFrames

ThreadGroup.stop

ThreadGroup.suspend

ThreadGroup.resume

ThreadGroup.al lowThreadSuspension

System.in

java.lang.Process

System.out

System.err

Runtime.tracelnstructions()

Runtime.traceMethodCal1s()

(debugging)
API

java. |l ang. Conpi | er

1 -
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Runtime.gc()
System.gc()

g) System get Property() Syst em get Properties()
(property)

file.separator
path.separator
line_separator
dvb.returnchannel . timeout ( 6.5.3 1P )

dvb.persistent.root ( 6.5.6 AP1 )

dvb. persi stent.root

dvb. persi stent. root 6.10.2.1 java.util _.PropertyPermission

dvb.

h) DVB-J System set Properties()
Syst em set Securi t yManager ()

i) SecurityManager PersonalJAE [36]

) JDK 1.2.2 [78]
j ava. |l ang. SecurityManager . checkPackageDefinition
j ava. |l ang. SecurityManager . checkPackageAccess

java.security.Security

java.security. Security MHP MHP
MHP
MHP
MHP (IIII)
MHP MHP
MHP
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SystemcurrentTimeM I 1is() 10 ms
oj ect.wait(long timeout) (timeout)
MHP 10 ms

6.3.1.2 java.lang.reflect package

MHP java.l ang. refl ect

6.3.1.3 java.util

MHP java.util Locale MHP
(locale) MHP (profile)

java.util.Properties. save() java.util.Properties.|oad()
JDK 1.2.2 [78]

MHP java.util.Ti nezone. set Def aul t

6.3.1.4 java.util.zip

MHP java.util.zip

Def | at er

o Def | at er Qut put St r eam

&I PQut put St ream

e Zi pQut put St ream

Adl| er 32

6.3.1.5 java.io

MHP java.io
java.io. oj ect | nput St ream r eadLi ne()
MHP

MHP

broadcast carousel 6.5.1.1 java.io.File broadcast

carousel
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6.5.6 API

6.3.1.6 java.net

j ava. net MHP java. net. URL java. net. | net Addr ess
Mal f or mredURLExcepti on UnknownHost Excepti on
MHP 6.2.2
11.2.2
MHP java. net. URL MHP
URL Cl ass. get Resource O assLoader. get Syst emResour ce

Cl assLoader . get Resour ce

jJava.net.URL

URL
( j ava. net. URL. openSt ream)
) ( 6.2.3 )
( )

(asset files)

java.io.File or g. dvb. dsncc. DSMCCObj ect

MHP file: file: URL
java. net. URL IETF RFC 1738 [67] <host > <path>
URL. get Cont ent URL
MHP
URL.getContent() 6-1 URL.getContent()
Java

6-1 URL.getContent()

java.io. InputStream

text/plain java.io. InputStream
text/dvb.utf8 java.io. InputStream
text/Generic java.io. InputStream
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image/png

jJava.awt. image. ImageProducer

image/jpeg

jJava.awt. image. ImageProducer

image/mpeg

org.havi .ui .HBackgroundImage

URL.getContent()

a)

0C content type descriptor

HTTP (header) (

b) ( ) (

c)

get Cont ent Type oC
)

get Fi | eNaneMap 3-5
j ava. net . URLSt r eanHandl er

j ava. net . URLConnecti on

set Def aul t Request Properti es
6.3.1.7 java.beans
MHP
* Beans
e PropertyChangeEvent
e PropertyChangeli st ener
e PropertyChangeSupport
e PropteryVet oException

e Vet oabl eChangelLi st ener

3-5

) Content-Type (

content type descriptor

set URL protected

get Def aul t Request Property

static

1 -

86




Vet oabl eChangeSupport
e Visibility
Beans

 Beans.instantiate(d assLoader cl, String beanNane)
» Beans. i sDesi gnTi me()

» Beans. i s@ui Avai | abl e()

Beans. i sDesi gnTi ne() fal se

6.3.1.8 java.math

MHP java. mat h j ava. mat h. Bi gl nt eger

6.3.2 MHP API

6.3.2.1 org.dvb.lang

(parent) DVBCl assLoader
(delegation parent classloader) (original
classloader)
Classloader Personal JAE [36] j ava. |l ang. d assLoader

6.3.2.2 org.dvb.event

org. dvb. event . Event Manager (listener)
MHP
6.4 API
6.4.1 API
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6.4.1.1

API1

JAE 1.1.8 API [31]

j ava. awmt
Adjustable
e AWError
AWTEvent
AWTEventMul ticaster
AWTException
BorderLayout
CardLayout
Color
Component
Container
Cursor
Dimension
EventQueue
FlowLayout
Font

FontMetrics

java.awt.event

java. awm . | mage dvb.

Graphics
GridBagConstraints

GridBagLayout

e GridLayout

I11egalComponentStateException
Image

Insets

|t enel ect abl e
LayoutManager

LayoutManager2

MediaTracker

Point

Polygon

Rectangle

e Shape

6.8.1.3
Conponent PopUpMenu (add )
(signature dependency) 6.2.2

j ava. aw . peer

Conponent

1 -

Toolkit (as detailed below)

get Property

MenuConponent (remove )

Cont ai ner

8 8

list



Toolkit

get Def aul t Tool ki t
get Font Li st

get Font Metrics
sync

get Col or Model

Personal JAE [36] Toolkit

Jjava.awt. Image
* public abstract |Inage createlnmage(String fil enane);
* public abstract Inmage createlmge(URL url);

Personal JAE [36]

Jjava.awt. Image
 public abstract |Inage getlnage(String fil enane);
* public abstract Inage getlmage(URL url);

Toolkit.beep

API
MHP get ScreenResol ution get ScreenSi ze HAVi
[50]
java.awt.image jJava.awt. image 3.1.1
MHP
java.awt.FontMetrics charsWidth  stringWidth
(kerning) (sub-pixel positioning)

org. dvb. ui . Font Fact ory

j ava. awt . Font
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6.4.1.2

MHP HAVI [50] or g. havi . ui org. havi . ui . event
org. havi . ui . event . HRcEvent j ava. awm

j ava. awm . event . KeyEvent

HSound. | oad HAVI [50] MHP
HSound. | oad java.io
HVi deoDevi ce get Vi deoControl | er
Prefetched Started JVMF ( Java Media
Player Specification [33]) HVi deoDevi ce
null JIMF (

HVi deoDevi ce )
j avax. medi a. Manager . cr eat ePl ayer JMF

javax.tv.service. sel ection. Servi ceCont ext . get Servi ceCont ent Handl er s
JIMF ( Java TV [51])

javax.tv.service.sel ection. Servi ceContext. get Servi ceContent Handl ers

get Vi deoControl | er get Servi ceCont ent Handl er s
JIVMF
HConponent HCont ai ner i mpl ement s

org. dvb. ui . Test Opacity

HGr aphi csConfi gur ati on. get PunchThr oughToBackgr oundCol or

org. havi . ui . H ont Capabilities font Avai | abl e() downl oadFont ()

MHP Java TV [51] j avax. tv. graphics

j avax. tv. graphi cs. TVCont ai ner. get Root Cont ai ner

MHP initX et Xl et Cont ext
get Root Cont ai ner Xl et Cont ext
null null
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HComponent . i sDoubl eBuf f er ed

6.4.1.3

6.4.1.4

MHP

org. dvb. event (

MHP
MHP

HScene. set KeyEvent s

MHP

HScene

j ava. awt . Conmponent AWT
6.3.2.2 org.dvb.event ) AWT
MHP
MHP (

HEvent Gr oup)

Conponent . r equest Focus()

VK_COLORED_KEY_(0 3)

MHP

org. dvb. even API

) AT

Enter

VK_TELETEXT ( )
org.dvb.event API

VK_COLOURED_KEY(0 3)

VK_COLORED KEY (0 3)  VK_TELETEXT

1-91



3% ( 720x576 634x518 3% 9852 )
1 DVB Teletext
teletext ( )
DVB Teletext
DVB Teletext simulcast teletext
VK_TELETEXT
DVB Teletext
WST Teletext DVB Teletext
MHP teletext
MHP VK_TELETEXT
2
AWT
org.dvb.event API
3
6.4.1.5
6.4.1.5.1 PFRO

PFRO (3.4 ) Java APl

Font Metri cs. get MaxAscent Font Metri cs. get MaxDescent
yOf fset Top yO f set Bott om

(auxiliary data) PFR

Font Metri cs. get Ascent ascent
Font Metri cs. get Descent descent
Font Metri cs. get Leadi ng externallLeading
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PFR

Font Metri cs. get Ascent getMaxAscent

Font Metri cs. get Descent getMaxDescent

Font Metri cs. get Leadi ng

advance width ( )
proportionalEscapement PFR advance width
charSetWidth
proportionalEscapement PFR advance width
standardSetWidth
java. awm . Font Metri cs. char W dt h() advance width

java.aw . Font Metrics.stringWdth() java.awt.FontMetrics.bytesWdth()
java. awt . Font Metri cs. char sW dt h() advance width

java.aw . Font Metri cs. get MaxAdvance()
java.aw . Font Metri cs. char W dt h()

(proportional font) advance width PFR
6.4.2 API

6.4.2.1

MHP javax. media javax. nedi a. protocol Java Media Framework

Java Media Player Specification [33]

6.4.2.2

JVMF MPEG MPEG (time base time)
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MPEG Program Clock References / System Time

Clock MHP MPEG System Time Clock
JIMF MPEG MPEG
JMF MPEG-2 / DSM-CC Normal Play Time (time
base)
JIMF DVB (elementary stream)
(locator) URL
URL Prefetching
Prefetched

javax.media.MediaHandler.setSource()

j avax. nmedi a. PackageManager

a) set <xxx>Pr efi xLi st

b) MHP conmi t <Xxx> SecurityException

j avax. medi a. Control | er Event j avax. medi a. Gai nChangeEvent

java. util.Event Obj ect

j avax. medi a. Control | erLi st ener j avax. medi a. Gai nChangelLi st ener

java.util.EventListener

SubtitlingLanguageControl.isSubtitlingOn()

set Subtitling set Subtitling true
i sSubtitlingOn false
DVBLocat or s ( event _id ) JIMF
6.4.2.3
DVB JVF
( )
a)
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b) ( PMT)

6.4.2.4

( 3.1.3 MPEG-2 (Video Drip) )

e javax.tv. nedi a. AWVi deoSi zeContro

* org.dvb. nedi a. Backgr oundVi deoPr esent at i onCont r ol

6.4.2.5
6.4.2.5.1 DVB
Dri pFeedDat aSour ce Pl ayer
Resour ceW t hdr awnEvent Resour ceRet ur nedEvent
Pl ayer MHP
Resour ceRet ur nedEvent Dri pFeedDat aSour ce. f eed
I-frame
I-frame
P-frame
6.4.2.5.2 org.davic
org. davi c. medi a ( DAVIC1.4.1p9[3]
)
MediaPresentedEvent LanguageNotAvai lableException
Medialocator NotAuthorizedException
MediaTimePositionControl NotAuthorizedMediaException
FreezeControl MediaFreezeException
ResourceWithdrawnEvent LanguageControl
ResourceReturnedEvent AudioLanguageControl
MediaTimePositionChangedEvent SubtitlingLanguageControl
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org. davi c. medi a ( DAVIC 1.4.1p9 [3] L )

MediaTimePositionControl set Medi aTi nePosi tion()

org. davi c. nedi a. Medi aTi mePosi ti onChangedEvent

or g. davi ¢ package JMF
Started or g. davi c. nedi a. Medi aPr esent edEvent
JVF

j avax. tv. medi a. Medi aSel ect Cont r ol

or g. davi c. nedi a. Medi aPr esent edEvent

Resour ceW t hdr awnEvent Resour ceRet ur nedEvent
DAVIC 6.6.2 API

6.4.2.5.3 javax.tv

MHP Java TV [51] javax.tv. media
javax. tv. nmedi a. Medi aSel ect Cont r ol I nsuf fi ci ent Resour cesExcepti on
sel ect ()
javax.tv. medi a. AWIVi deoSi ze. equal s() (data member)
source dest

j avax. tv. nmedi a. Medi aSel ect Cont rol . get Current Sel ecti on

CA DVB Common Interface Host Control replace / clear_replace

javax. tv. medi a. AWVi deoSi zeCont r ol get Def aul t Si ze

a) AWIVi deoSi ze JIMF MHP
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MHP (
or g. dvb. nmedi a. Vi deoFor mat Cont r ol . DFC_PLATFORM)
DFC_PLATFORM DFC_PLATFORM

b) AWIVi deoSi zeControl . set Si ze() AWVi deoSi ze
get Def aul t Si ze()

Backgr oundVi deoPr esent ati onControl . set Vi deoTr ansf ormati on

Vi deoFor mat Cont r ol . get Vi deoTr ansf or nat i on( get Decoder For mat Conver s

on())
get Vi deoTr ansf or mat i on( DFC_PLAFORM

MHP pan & scan (
or g. dvb. medi a. Vi deoFor mat Cont r ol . DFC_PROCESSI NG_PAN_SCAN)
AWIVi deoSi zeControl . get Si ze()

6.4.2.5.4

3.2

org.davic.media.LanguageControl

org.davic.media.AudioLanguageControl

org.davic.media.SubtitlingLanguageControl

org.davic.media.FreezeControl

jJavax.tv.media.MediaSelectControl

Javax.tv.media.AWTVideoSizeControl

org.dvb.media.VideoPresentationControl

org.dvb.media.BackgroundVideoPresentationControl

org.dvb.media.SubtitlingEventControl

org.dvb.media.VideoFormatControl

org.dvb.media.DVBMediaSelectControl

3.1.4
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org.davic.media.MediaTimePositionControl

6.4.2.5.5

SubtitlingLanguageControl

7.5
Pr esent at i onChangedEvent Player getControls()
Medi aSel ect Cont r ol Player
Medi aSel ect Control . sel ect () get Control s()
Pr esent at i onChangedEvent Medi aSel ect SucceededEvent

JVF
or g. davi c. medi a. Resour ceW t hdr awnEvent

Resour ceRet ur nedEvent

6.4.2.6
MHP Gul
Cont r ol . get Cont r ol Conponent () null
MHP
j avax. medi a. Cachi ngControl ( JVMF )

j avax. medi a. Cachi ngCont r ol Event

j avax. medi a. Gai nControl ( JMF )
MHP Pl ayer. get Control s() Cachi ngCont r ol
Gai nCont r ol MHP Gai nCont r ol
1.0
JVF Player get Vi sual Conponent j ava. awmt . Conponent
null null Player
j ava. awmt . Conmponent Player j ava. awt . Cormponent
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get Vi sual Conmponent
(component based player) get Vi sual Conponent
paint
vi sual Conponent
7.3

JMF
JMF JMF
JMF
get Vi sual Conponent

e org. dvb. nedi a. Backgr oundVi deoPr esent at i onCont r ol
* javax.tv.nedi a. AMVi deoSi zeCont r ol

MPEG PushDat aSour ce Pul | Dat aSour ce
DVB JMF Dat aSour ce

j avax. medi a. prot ocol . Dat aSour ce
URLDat aSour ce MPEG | OException

j avax. tv. medi a. Medi aSel ect Cont r ol
PCR_PID (resynchronization)

IMF (tuning) (

JMF Ser vi ceMedi aHandl er Medi aSel ect Cont r ol

Ser vi ceMedi aHand! er JIMF

Real i zed
Real i zi ng Resour ceUnavai | abl eEvent
Servi ceMedi aHandl er IMF Medi aSel ect Contr ol

j avax. medi a. Pl ayer. addControl | er

I nconpati bl eTi mreBaseExcepti on
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6.4.2.7 MediaSelectControl

SubtitlingLanguageControl / AudiolLanguageControl

or g. davi c. medi a. LanguageControl . | i st Avai | abl eLanguages()

Medi aSel ect Cont r ol

component tag )

or g. davi c. medi a. LanguageControl . sel ect Language()
javax. tv. nedi a. Medi aSel ect Contr ol ( )
select Language()
j avax. tv. medi a. Medi aSel ect Cont r ol
Medi aSel ect Cont r ol (

sel ect Language() )

j avax. tv. medi a. Medi aSel ect Cont r ol

j avax. medi a. Medi aSel ect Cont r ol
)
Audi oLanguageCont r ol
SubtitlingLanguageContr ol get Curr ent Language
Medi aSel ect Cont r ol
MHP
Medi aSel ect Cont r ol

Medi aSel ect Cont r ol SubtitlingLanguageContr ol
LanguageCont r ol sel ect Language sel ect Def aul t Language
Application Control 7-19
6.4.2.8 AP1 AP1
6.4.2.8.1

org. dvb. nedi a. Vi deoFor nat Cont r ol
7-2
JVF HVi deoDevi ce
HVi deoDevi ce JVF
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HVi deoDevi ce MHP

MHP
prefetched started JIMF
HVi deoConponent HVi deoDevi ce JMF
JMF HVi deoDevi ce
6.4.2.8.2
7-16 JMF (TV Behaviour Control)
JMF (video transformation) ( )
Vi deoTr ansf or mati on DFC_PLATFORM
1 (
)
2 E-Book [1]
6.4.2.8.3
MHP
BackgroundVi deoPr esent ati onControl ( )
Vi deoPr esent ati onCont r ol j ava. awmt . Conmponent (
)
Vi deoTr ansf or mati on HVi deoDevi ce
Vi deoFor mat Cont r ol .get Vi deoTr ansf or mati on
Vi deoTr ansf or mati on HVi deoDevi ce
JMF HVi deoDevi ce
6.4.2.8.4
JMF Prefetched ( Started )
HVi deoDevi ce Prefetched Started JIMF
HVi deoDevi ce JMF
or g. dvb. medi a. Backgr oundVi deoPr esent at i onCont r ol
set Vi deoTr ansf ornati on HVideoDevice JMF
HVi deoDevi ce Started Pr ef et ched Real i zed
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HVi deoDevi ce JMF
or g. davi c. nedi a. Resour ceW t hdr awnEvent Pl ayer
Control | er Event

org. davi c. nedi a. Resour ceRet ur nedEvent

6.4.2.8.5
JMF HVi deoDevi ce
HVi deoDevi ce. get C i ent ResourceClient

HVi deoDevi ce.release
HVi deoDevi ce. set Confi guration JMF

6.5 API
6.5.1 API

carousel (base directory) 5.9.2
DVB-J application location descriptor newDSMCCObj ect (". ") new
java.io.File(".") 5.9.2 DVB-J application location
descriptor
Caching DSMCCObj ect . synchr onousLoad()
DSMCCObj ect . asyncr onousLoad() (6.5.1.1
java.io.File broadcast carousel )

DVB-J object carousel
DVB-J
6.5.1.1 java.io.File broadcast carousel

java.io.File broadcast carousel (

carousel unaware application)

File (abstract pathname)

broadcast carousel (blocked)

DVB-J File (unloaded)
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DVB-J File

canRead() exists() isDirectory() isFile()

false

list()
list()

lastModified() DLL moduleVersion ( 8

Fi l el nput Stream Fil eReader RandomAccessFile

list

null

Fil el nput Stream Fil eReader RandomAccessFile

java.io.File.length()

6.5.1.2

java.io.File

carousel

java.io.File

renameTo()

broadcast carousel

Fi | eNot FoundExcepti on

list null

transparent access

broadcast carousel
carousel

Unix

canWite() nkdir() nkdirs()
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canWrite() false

mkdir() mkdirs() renameTo()

6.5.1.3 broadcast carousel

broadcast carousel (

API1

| nput St ream
I nput St ream

I nput St ream

6.5.1.1 java.io.File

false

2.2.5.3 Loss of Carousel Behaviour )

API1

I nput St ream

broadcast carousel

Fi | el nput St r eam

Fi | eNot FoundExcepti on

RandomAccessFil e

| OException

Fi | el nput St ream

InputStreamReader

File

broadcast carousel

I nt errupt edl CExcepti on

6.5.2

1P 1P

a) Java TV [51]

Fi | eDescri ptor FilelnputStream

| OExcepti on

File

(blocked)  Java 1/0

Multicast IP

Javax.tv.net
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b) java.net. Ml ticast Socket send socket (bind)
IP multicast | OException

c) j ava. net . Dat agr anSocket send socket (bind)
IP multicast | OException

d) j ava. net

DatagramPacket

SocketException

UnknownHostException

ProtocolException

BindException

e) org. dvb. net . Dat agr anSocket Buf f er Contr o

L

joinGroup() Multicast

ProtocolException

java. net. Mil ti cast Socket get TTL set TTL

6.5.3 IP

1P j ava. net
API

j ava. net . Socket
j ava. net . URLConnect i on
ISP

MHP

dvb. returnchannel . ti neout

6.10 Java
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6.8.1.3
j ava. net . HTTPURLConnect i on. HTTP_SERVER ERROR
j ava. net . Dat agr anSocket | npl

java. net. Mil ti cast Socket get TTL set TTL

j ava. net. URLSt r eanHandl er set URL protected
j ava. net. URLConnecti on get Def aul t Request Property
set Def aul t Request Properti es static

org. dvb. net . Dat agr anSocket Buf f er Cont r ol

2.3 Interaction Channel Protocols multicast

1P MHP

6.5.4 MPEG-2 Section Filter API

MPEG-2 section filter API DAVIC 1.4.1p9 [3] E

11.5.5 API

j ava. net . Socket

j ava. net . URLConnect i on API

API 6.5.3
1P

Connecti onRCl nt erface
MHP

socket MHP 6.5.3 IP

6.5.6 API

API java.io org. dvb. i 0. persi stent
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j ava. | ang. Syst em get Property() dvb.

SecurityException java.io

<file.separator> + <application_id>

(permission request file)
MHP (

File.isDirectory())

(credentials)

(filename element)

org0_i d/ appA_id/external /B _?/-

org0_i d/ appA_i d/ ext erna

MHP

MHP
MHP

MHP
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48 (application ID)

java.io
8.5 <organisation_id>  <application_id>
16 ( ) 48
5.5 Application identification
1 6.5.1 API
2

a)
b)
c) ( )
d)
e) MHP 75%

MHP

(organization ID, application ID)

org.dvb.io.persistent.FileAttributes

MHP

(conformance test)

MHP Fi | eQut put St ream (
) Fi | eQut put Stream RandomAccessFile FileWiter
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6.6 API

6.6.1 DVB AP1
6.6.2 API
API Java TV [51] javax.tv.service.sel ection
Ser vi ceCont ext . get Ser vi ceCont ent Handl er s JMF
Started
JVF MHP
(service content handler)
JIMF
JIVMF

MHP

javax.tv.services. sel ection. Servi ceCont ext Excepti on

6.4.2.3
Servi ceCont ext Fact ory protected (
MHP Servi ceCont ext Fact ory (subclassing)
MHP
Ser vi ceCont ext . sel ect (tuning)
MHP Ser vi ceCont ext
(service component handler)
JVF IVF

( MHP )
JVMF

or g. davi c. medi a. Resour ceW t hdr awnEvent
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JMF ControllerEvent

Resour ceW t hdr awnEvent

MHP
JMF
JMF
or g. davi c. nedi a. Resour ceRet ur nedEvent JIVMF
Control | er Event
MHP Resour ceRet ur nedEvent
MHP
JMF Pl ayer
Contro
MHP
MHP
Xlet MHP
Active MHP Paused
DVB-J Ser vi ceCont ext
Ser vi ceCont ent Handl er
handler Ser vi ceMedi aHandl er Ser vi ceCont ent Handl er
get Servi ceCont ent Locat or s DVB-J
Ser vi ceCont ext DVB-J
DVB-J Ser vi ceCont ent Handl er
DVB-J
Xlet
javax.tv.service. navigation. Servi ceConponent Xlet object
carousel
DVB-J Servi ceMedi aHandl er s
DVB-J Servi ceCont ent Handl er s
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Sel ecti onFai | edEvent (M SSI NG_HANDLER)

( Xlet)

( javax.tv.service. navigation. Streanilype)
Servi ceCont ent Handl ers AUDIO VIDEO  SUBTITLES

DVB NVOD reference service MHP
reference service NVOD time shifted service time shifted
service
API

time shifted service

6.6.3 AP1
API DAVIC 1.4.1p9 [3] H H.4 (Locat or DvbLocat or
) 6.7.6
org. dvb. net. t uni ng. Tuner Per ni ssi on ( )

java.l ang. SecurityException

* Networ kl nterfaceController.reserve

* NetworklnterfaceControll er.reserveFor

or g. davi c. net. tuni ng. dvb. DvbNet wor kIl nt er f aceSI Ut i

6.8.3

MHP API API

6.6.4 API1

API DAVIC 1.4.1p9 [3] I

6.2.2 CAlModule CAOModule
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CAlMessage CAOMessage CA1ModuleResponseEvent CAOModuleResponseEvent

Cl (physical ClI module) Cl (embedded system)
MM 1 API
CA
API java. |l ang. SecurityException

CAMbdul eManager . addMM Li st ener

» CAModul e. queryEnti tl enent

e CAModule.listEntitl ements

» CAMbdul e. buyEntitl erment

» CAMbdul e. openMessageSessi on

Cl sessionl D
6.8.3
Cl Host Control tune Host Control replace /
clear_replace j avax. tv. medi a. Medi aSel ect Cont r ol
6.6.5 S1 API
SI API Java TV [51]

e javax.tv.service

e javax.tv.service. guide

e javax.tv.service. navigation

e javax.tv.service.transport

pending

S noti fySuccess

javax.tv. service. Servi ceM nor Nunber
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6.7 API

6.7.1 DVB-J API
API Java TV [51] javax.tv. xl et package
6.7.1.1 Xlet
Xlet
dvb.org.id
e dvb.app.id

e dvb.caller.paraneters

get Xl et Property Xlet
XletContext
Xl et Cont ext . get Xl et Property dvb.
DVB

Xl et Cont ext . get Xl et Property( Xl et Cont ext . ARGS)
DVB-J ( 5.9.1 )

10.4.8 Text encoding in AIT

XletProperty dvb.caller._parameters
AppProxy.start(String[]) String

AppProxy. start () ( )
XletProperty

6-2 / /

getXletProperty
dvb.app.id 8.5 String
dvb.org.id 8.5 String
dvb.caller.parameters |String[]
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6.7.1.2 DVB-J destroy

Xlet Xl et . destroyXl et Xl et Cont ext . noti f yDestroyed
Xlet jJava.lang
Xlet JVF
Xlet JavaTV ServiceContext (destroy)
Xlet ( )

Net wor kil nt er f aceControl | ers

I mage. fl ush()

Xlet Xl et . destroyXl et

MHP
org. davi c. resour ces API1
API1 Ser vi ceMedi aHander JMF MHP
( ) 6.6.2 API1
6.7.2 API
AppAttributes. getProperty
6-3
« D
dvb.j.location.base DVB-J
base_directory_bytes String
dvb.j.location.cpath.extension DVB-J
classpath_extension_bytes
String[]
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classpath_extension_bytes

dvb.transport._oc.component.tag Integer
(transport protocol descriptor)
selector_byte  component_tag

AIT
1 dvb.
AIT
6-4 AppAttributes
getName() application name descriptor
getName(String 1S0639code) application name descriptor
getNames() application name descriptor
1S0 639
getProiles() application descriptor application_profile
getPriority() application descriptor application_priority
getVersions(String profile) application descriptor application_profile
version.major version.minor version.micro
getlsServiceBound() application descriptor service_bound 1
true false
isStartable()
transport protocol descriptor
getldentifier() application information section application identifier
getServicelLocator() application_control_code REMOTE
transport protocol descriptor selector_bytes
isvVisible() application descriptor visibility 11
true false
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6-5 Applcon

getLocator() application_icons_descriptor icon_locator_byte
DVB-J
(dvb_j_application_location_descriptor base_directory_byte)
DVB-HTML

(dvb_html_application_location_descriptor physical_root_bytes)

getlconFlags() application_icons_descriptor icon_flags
AIT external application authorisation descriptor
6.7.3 API

API java.rm . Renote j ava. rm . Renot eExcepti on
j ava. rm . Not BoundExcepti on java.rm . Al readyBoundExcepti on
JAE 1.1.8 API [31] org.dvb.io.ixc

Xlet dvb.org.id dvb. app.id Xlet  XletContext

get Xl et Property("dvb.org.id")
get Xl et Property("dvb. app.id")

6.7.3.1
Xlet
(pass by remote reference)
(pass by remote copy) org.dvb.io.ixc.lxcRegistry
(bound to) IXC Registry Xlet
6.7.3.1.1

(remote interface)

(extend) java.rm . Renote (marker interface)
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(serializable)
Xlet
Xlet

Xlet

(direct reference) stub class

(remote methods)
Xlet

superinterface

stub class

RMI RMI
rmic Xlet

stub class

stub class

(extend) java.rni.Renote

(Exception)

java. rm . Renot eExcepti on

(primitive type)

Xlet
Xlet
Xlet
stub class
Xlet
superinterface
java.rm . Renote
stub class

rmic

(marker interface)

t hr ows

java.rm . Renote

java.io. Serializable

java.io. Serializable

(primitive type) voi d

Renot eExcepti on

6.7.3.1.1.1

1 -

stub class stub class
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Xlet Xlet Xlet
Xlet
Renot eExcepti on Xlet
Xlet Renot eExcept i on
Xlet
Xlet
6.7.3.1.1.2
Xlet
6.7.3.1.1.3 (Re-exported Object)
Xlet Xlet Xlet
Xlet Xlet Xlet
Java == true
(override) j ava. |l ang. Qbj ect . equal s()
j ava. | ang. Qbj ect . hashCode()
Java RMI Sun RMI
Xlet stub stub
equal s() hashCode()
6.7.3.1.2
java.rm . Renot e
Xlet 6.7.3.1.1.2
(serialize) Xlet
(byte stream) (deserialize)
java.io. Serializable
Xlet (external

form)

java. rm . Renpot eExcepti on

6.7.3.1.2.1

6.7.3.1.3
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Xlet Xlet Xlet

Xlet ( RMI RMI
RM Cl assLoader)
Xlet
Renot eExcepti on
6.7.3.1.4
(callback)
java. |l ang. Thr ead
thread-pooling
( Java )
6.7.3.1.5
(non-destroyed)  Xlet stub
Xlet
Xlet stub
(unreachable)
Xlet Xlet
(dereferenced)
Renot eExcepti on
6.7.4 MPEG

ApplicationOigin

El ement arySt ream

Servi ce

Transport Stream

DvbEl ement ar ySt r eam
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DvbSer vi ce

DvbTransport St ream

DvbEl emrent arySt r eam )

6.7.5

API DAVIC 1.4.1p9 [3] F

noti f yRel ease()
rel ease()

(return channel)

request Rel ease r equest Dat a
Resour cePr oxy API
java.rm . Renote
request Rel ease() nul |

Remote

resour ceProxy.getdient()
Resourced i ent

Resourced i ent

DAVIC javadoc

dvb (

Resourced i ent

(connection oriented)

java.rm . Renpot e
requestData

nul |

Java.rmi

ResourceProxy

Resour cePr oxy

DAVIC javadoc

6.7.6

API DAVIC 1.4.1p9 [3] H.4 Locat or DvbLocat or

Java TV [51] javax.tv. !l ocator
org. davi c. net. Locat or
i mpl ements javax.tv.locator.Locator

javax.tv.locator. Locat or Factory createFactory()
or g. davi c. net. Locat or javax.tv.locator. Locat or DVB
URL ( 8.1 (DVB Locator) )
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org. davi c. net. Locat or

javax.tv.locator. Locat or or g. davi c. net. dvb. DvbLocat or
( ) DAVIC 1.4.1p9 [3]
DVB locator DvbLocator DVB (
8.9 )
javax.tv.l ocator. Locator.toExternal Form() DVB

(canonical form)

or g. davi c. net . dvb. DvbNet wor kBoundLocat or

( JavaTV

Locat or Fact ory) Xlet ( )
or g. davi c. net. dvb. DvbLocat or MHP

transport_stream id (external form)
or g. davi c. net. dvb. DvbLocat or MHP
transport stream id

( )
(best effort)
Locat or Factory protected ( )

MHP Locat or Fact ory (subclassing)

6.7.7

API DAVIC 1.4.1p9 [3] G

Not Aut hori zedl nterf ace

Not Aut hori zedExcepti on
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Obj ect Unavai | abl eExcepti on
Resour ceExcepti on

Tuni ngExcepti on

6.8

6.8.1

MHP Personal JAE [36]

6.8.1.1 java.security

java. security

* AccessCont r ol Cont ext e Perm ssions

e AccessControl Exception e Policy

« AccessControl | er Principal

e Al Permssion e Privil egedAction

e Basi cPerm ssi on e Privil egedActi onExcepti on
e CodeSource e Privil egedExcepti onAction

e General SecurityException e ProtectionDomain

e Quard e Publ i cKey

e Inval i dKeyException e Si gnatureException

* Key e SecurityPerm ssion

» KeyException SecureClassLoader (1)

e NoSuchAl gorithrmException e Unresol vedPer nmi ssi on
e NoSuchProvi der Excepti on
e Perm ssion

*« Perm ssionCol | ection

1 java.security. SecureC assl oader JAE 1.1.8 API [31]
java. |l ang. d assLoader java. security. Secured assLoader
java.l ang. d assLoader API Secur e assLoader
abstract ( )
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MHP DVB-J Securi t yManager
MHP
e java. security. KeyFactory

KeyFactory. get |l nstance(String al gorithm RSA
KeyFact ory

KeyFact or y Spi protected

e java. security. spec. KeySpec

* java.security.spec. EncodedKeySpec
EncodedKeySpec X.509 key encoding

e java. security. spec. X509EncodedKeySpec

* java.security.spec.|nvali dkeySpecException

6.8.1.2 java.security.cert

e Certificate

o CertificateEncodi ngException

o CertificateException

o X509Certificate

o CertificateExpiredException

 CertificateNot Yet Vali dException

MHP X509Ext ensi on
X509Certificate

6.8.1.3

MHP

e java.io. Fil ePerm ssi on
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* java.io. Serializabl ePerm ssion

* java.lang. Runti nePerm ssi on

e java.util.PropertyPern ssion

* java. net. Socket Perni ssi on

* java.awm . AWPer m ssi on

6.8.2 API

API JSSE [60]

j avax. net

e javax. net. ssl

* javax.security.cert

socket
j avax. net. ssl . SSLSer ver Socket Fact ory. get Defaul t ()
Runt i meExcepti on Cl assNot FoundExcept i on

get Support edCi pher Sui t es

e javax. net. ssl. SSLSer ver Socket

* javax.net.ssl.SSLSocket Fact ory

* javax.net.ssl.SSLSocket

* javax.net.ssl.SSLServer Socket Factory

cipher suite  cipher suite TLS
TLS IETF RFC 2246 [63] cipher suite
SSL_
6.8.3
6.8.4
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j ava. security. Perm ssion

MHP
6.9 API
6.9.1 (Timer)
API Java TV [51] Timer API

40 ms
10 ms
MHP
TVTi mer . schedul eTi mer Spec
6.9.2 AP1

User Language

Parental Rating

Country Code

Default Font Size

TVTi mer Schedul eFai | edExcepti on

MHP
MHP

javax.tv.util

User Pr ef erencePer i ssi on (

org.dvb.user.UserPreferencePermission

6.9.3

6-6

1 -

j ava. | ang. Syst em
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java. |l ang. Syst em get Property() API
java.lang. I nteger.toString(int)
6-6
mhp.profile.enhanced_broadcast YES YES
mhp.profile.interactive_broadcast YES null NO
mhp.profile.internet_access Internet YES null NO
mhp.eb.version.major 1
(major version)
mhp.eb.version.minor 0
(minor version)
mhp.eb.version.micro 0
(micro version)
mhp. ib.version.major 1
(major version)
mhp.ib.version.minor 0
(minor version)
mhp. ib.version.micro 0
(micro version)
mhp.ia.version.major Internet 1
(major version)
mhp.ia.version.minor Internet 0
(minor version)
mhp.ia.version.micro Internet 0
(micro version)
1 NO null
MHP
System get Property() null
6.9.3.1
MHP
MHP SUPPORTED
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java.lang.System

mhp. opti on. < >
6-7
6-7
IP Multicast mhp.option.ip.-multicast

DSMCC mhp.option.dsmcc.uu
DVB-HTML mhp.option.dvb_html
6.10 Java

(permission request

file) Java Permission
6.10.1

MHP

Java Permission

6.10.1.1 java.awt.AWTPermission

AWT MHP

6.10.1.2 java.net.SocketPermission

6.10.1.3 java.util.PropertyPermission
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6.10.1.4 java.lang.RuntimePermission

6.10.1.5 java.io.SerializablePermission

6.10.1.6 java.io.FilePermission

object carousel

6.10.1.7 javax.tv.media.MediaSelectPermission

Media API ( INF)

Jjavax.tv.media.
MediaSelectPermission *
6.10.1.8 javax.tv.service.ReadPermission
Javax.tv.service.
ReadPermission *

6.10.1.9 javax.tv.service.selection.ServiceContextPermission

get Servi ceCont ent Handl er s

javax.tv.service. sel ection. Servi ceCont ext Perm ssi on
MHP Ser vi ceCont ext Per i ssi on( "access", "own" )

Servi ceCont ext Perm ssi on( "access", "*" )

6.10.1.10 java.util.Locale.setDefault

SecurityException

6.10.2
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(permission request file) MHP

Java

6.10.2.1 java.util.PropertyPermission

dvb. persi stent. root

6.10.2.2 java.io.FilePermission

object carousel

Fi | ePer nm ssi on

(credential)
Fi | ePer m ssi on
file path = dvb. persi stent. root +
action= read write, delete ( read write )

Fi | ePer m ssi on

Fi | ePer m ssi on

6.10.2.3 org.dvb.net.ca.CAPermission

CA

CAPer mi ssi on

CA (1D) CAper m ssi on
)
( true )

6.10.2.4 org.dvb.application.AppsControlPermission

AppsCont r ol Perni ssi on

6.10.2.5 org.dvb.net.rc.RCPermission

RCPer m ssi on
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ISP RCPer m ssi on target:default

target: + +
org. dvb. net. rc. Connecti onRCl nterface get Current Tar get
SecurityException target
set Tar get SecurityException target:default
“target:* set Tar get ToDef aul t SecurityException

6.10.2.6 org.dvb.net.tuning.TunerPermission
API Tuner Perm ssi on

6.10.2.7 javax.tv.service.selection.SelectPermission

Sel ect Per m ssi on * own

(action) Ser vi ceCont ext Per ni ssi on * own

6.10.2.8 org.dvb.user.UserPreferencePermission

/

User Pr ef er encePer m ssi on

read true read

User Pr ef er encePer ni ssi on

write true write

User Pr ef er encePer ni ssi on

6.10.2.9 java.net.SocketPermission

Socket Per mi ssi on

org. dvb. net.rc. Connecti onRCl nterface (
) MHP

org. dvb. net.rc. RCPerni ssion

6.10.2.10 org.dvb.media.DripFeedPermission

(drip feed feature)

Dri pFeedPer i ssi on

1-130



6.11

8-2 DVB-J
org. davi c. net. Locat or
javax.tv.locator.Locator javax.medi a. Medi aLocat or
(external form) 8-2

Exception Event

network_id

6.11.1

MPEG Object
DVB

service_id component tag event id  path_segments

e javax.tv.service.transport. Transport Stream get Locat or ()
* javax.tv.service.transport. Transport StreantCol | ection
retrieveTransport Stream)
MHP Transport StreantCol | ecti on
e org. davic. net. tuning. StreaniTabl e. get Transport Streans()
* org.davic.net.tuning. NetworklnterfaceController.tune()
* org.davic.net.tuning. Networklnterface. getLocat or ()
e org.davic.net.tuning. NetworklnterfaceController.reserveFor ()

e org.davic.net.tuning.Streanilabl e. i stTransport Streans()
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e org.dvb.si. Sl Transport Stream get DvbLocat or ()

DVB-SI 8.1.5dvb_entity

= dvb_transport_stream

6.11.2

DVB Object

e javax.tv.service.transport. NetworkCol | ection.retri eveNet work()

e javax.tv.service.transport. Network. getLocat or ()

6.11.3 Bouquet

DVB bouguet Object
e javax.tv.service.transport. Bouquet Col | ecti on.retri eveBouquet ()

e javax.tv.service.transport. Bouquet. get Locat or ()

6.11.4

6.11.4.1 MPEG/DVB

DVB Object
MPEG/DVB DVB

component_tag event_id path_segments

e org. davic. net.ca. CAMbdul e. buyEntitl enment ()

* org.davic. net.ca. CAMbdul e. queryEntitl enent ()
e org.dvb. si. Sl Database.retrieveSl Service()

e org.dvb. si. Sl Database.retri evePMIService()

org. dvb. dsntc. DSMCCSt r eam get Streanlocator (i SMPEGPr ogr am
true)
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e org. dvb. dsntc. Servi ceDomai n. attach()

e org.dvb.dsncc. Servi ceDomai n. get Locat or ()

e org.dvb. si.PMIService. get DvbLocat or ()

e org.dvb. si. Sl Bouquet . get Sl Servi ceLocat or s()

* org.dvb.si. Sl Service. get DvbLocat or ()

org. davi c. net. ca. TuneRequest Event -

e org. davic. net. ca. TuneRequest Event . get Locat or ()

org. dvb. application. AppAttri butes. get Servi ceLocator() - (
MPEG / DVB )

org. dvb. dsntc. Servi ceXFRRef er ence - ( MPEG / DVB
)
org. dvb. dsntc. Servi ceXFRRef er ence. get Locator () - ( MPEG /
DVB )
DVB-SI 8.1.1 dvb_entity =

dvb_service

6.11.4.2

Object

javax.tv.service.navigation. LocatorFilter - constructor

e javax.tv.service. navigation. LocatorFilter.getFilterVal ue()

* javax.tv.service. Sl Manager. get Servi ce()

e javax.tv.service.navigation. ServiceDetails.getLocator()

e javax.tv.service. Service. getLocator()

e javax.tv.service. Sl Manager.retrieveServiceDetail s()

* javax.tv.service. navigation. ServiceList.findService()
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org. dvb. application. AppAttri butes. get Servi ceLocator () - (
MPEG / DVB )

org. dvb. dsntc. Servi ceXFRRef er ence - ( MPEG / DVB
)
org. dvb. dsntc. Servi ceXFRRef er ence. get Locat or () ( MPEG / DVB
)

org. dvb. dsntc. Servi ceXFRExcepti on -

or g. davi c. medi a. Medi aLocat or -

j avax. medi a. Medi aLocat or -

e javax. nedi a. Manager . cr eat ePl ayer ( Medi aLocat or)

* javax. medi a. Manager . cr eat eDat aSour ce( Medi aLocat or)

JMF Medi alLocat or JMF

or g. dvb. medi a. CASt opEvent, org. dvb. nedi a. Present ati onChangedEvent,
or g. dvb. nmedi a. Servi ceRenovedEvent,

or g. dvb. medi a. NoConponent Sel ect edEvent

JVF Medi aLocat or JMF

or g. dvb. medi a. CASt opEvent, org. dvb. nedi a. Present ati onChangedEvent,
or g. dvb. nmedi a. Servi ceRenovedEvent, or g. dvb. medi a. NoConponent Sel ect ed

Event

6.11.5 DVB

DVB Object

e javax.tv.service. gui de. ProgrankEvent. get Locat or ()

* javax.tv.service. Sl Manager.retrievePrograntvent ()

* org.davic. net.ca. CAModul e. buyEntitl enent ()

e org.davic. net.ca. CAMbdul e. queryEntitl enent ()
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* javax.tv.service.guide.ProgranSschedul e.retrievePrograntvent ()

e org.dvb.si. Sl Event. get DvbLocat or ()

6.11.6 MPEG

MPEG Object
(component tag) DVB

e javax.tv.net. | nterfaceMap. get Local Address()

javax.tv.service.sel ection.|nvalidServi ceConmponent Exception -

javax.tv. nmedi a. Medi aSel ect Control - jJavax.tv.locator.Locator

javax. tv. medi a. Medi aSel ect Event & subclasses -

j avax.tv. medi a. Medi aSel ect Perni ssi on -

e javax.tv.service. sel ection. Servi ceCont ext. sel ect()

* org.dvb. si. Sl Dat abase.retri evePMIEl enent arySt r eans()

e org.dvb. si.PMIEl enent arySt r eam get DvbLocat or ()

* org.dvb.dsncc. Servi ceDomai n. attach()

e org.dvb.dsncc. Servi ceDomai n. get Locat or ()

e javax.tv. medi a. Medi aSel ect Cont rol . get Current Sel ecti on()

e javax.tv.service. navigation. Servi ceConponent . get Locat or ()

javax.tv. medi a. Medi aSel ect Event . get Sel ection() ( )

e org. davic. net. ca. Descranbl i ngSt oppedEvent . get Servi ceLocat or ()

* org.davic.net.ca.DescranblingStartedEvent. get Servi ceLocator ()

or g. davi c. medi a. Medi aLocat or - -
dvb:
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j avax. medi a. Medi aLocat or - - dvb:

j avax. medi a. manager . cr eat ePl ayer ( Medi aLocator ) -
dvb:

javax.tv.service.sel ection.InvalidServi ceConponent Excepti on. get | nval

dSer vi ceConponent ()

javax.tv.service. sel ection. Servi ceCont ent Handl er . get Ser vi ceCont ent Loc

ators()

DVB-SI 8.1.5 dvb_entity =

dvb_service_component

6.11.7

or g. davi c. medi a. Medi aLocat or - -
j avax. medi a. Medi aLocat or - -

j avax. medi a. Manager . cr eat ePl ayer (Medi aLocat or) -

j avax. medi a. Manager . cr eat eDat aSour ce( Medi aLocator) -

org. dvb. dsntc. Servi ceDonai n. get URL( Locat or) - dvb:
dvb_abs_path

jJava.net.URL (encapsulate)

6.11.8

dvb:

e org. dvb. application. Appl con. get Locat or ()
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6.11.9

j avax. medi a. Medi aLocat or -

» javax. nedi a. Manager . cr eat eDat aSour ce( Medi aLocat or)

6.11.10

Locator

Javax.tv.service.ReadPermission *

javax.tv.service._ReadPermission )

Javax.tv.service.selection.SelectPermission

( 6.10.1.8

*

( 6.10.2.7 javax.tv.service.selection.SelectPermission )

6.11.11

Javax.tv.locator.LocatorFactory.transformLocator -

org.davic.net.dvb.DvbLocator

org.davic.net.dvb.DvbNetworkBoundLocator

Javax.tv.locator.LocatorFactory.createLocator -

dvb URL ( 8.1 (DVB Locator) )

org.davic.net.dvb.DVBLocator

Javax.tv.service.SIManager.registerinterest -

javax.tv.service.SIManager.retrieveSIElement -

Bouquet Network
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ElementaryStream Service TransportStream

jJavax.tv.service.SIElement._getLocator

this SIElement JavaTV (sub-interface)
SIElement

6.11.12 DVB-J HTTP

HTTP ( 2.3.7.1HTTP1.1 ) HTTP
URL

Javax.media.Medialocator -

Javax.media.Manager javax.media.Medialocator -
JIVMF
java.net
java.net.URL (encapsulate) http
URL - Toolkit.getlmage(java.net.URL)

HTTP URL DVBClassLoader
DVB-J MHP URL
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7.1

MHP (

MHP (plane)

Background planes

o
4

Video phines
Graphics planes

- >

/ iewer
7-1
(subtitle plane) API
7.5
( 7.3.3 HAVI AWT )
AWT
(video drip)
MHP
(Profile)
MHP (mapping)
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MPEG
7.1.1
(blend)
7.2
7.2.1
MHP
(upsampling)
(normalised)
(HScr een)
7.2.1.1
or g. havi . ui (package)

org. dvb. medi a. Vi deoPr esent ati onCont r ol

HScr een
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7-2
7.2.1.2 (User Space)

Java.awt HGr aphi csDevi ce
(root container) or g. havi . ui . HScene (instance)

HSceneTenpl at e

HSceneFact ory HScene
(0.0
-4—— Desklop
(100, 100)
e WWT Root Confainar
a.g. Frama
AWT Component
(1024, 576)
Coordinate Systems
(%) coondinale systam of the Deskiog
[zy] wooodinate system of the roat conlainer
{u.¥} coordinate systam of the component
7-3 AWT
7-3 AWT MHP HGr aphi csDevi ce
(Desktop) HScene AWT RootContainer HScene
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HGr aphi csDevi ce HScene
HGr aphi csDevi ce ( 7-3)
HGr aphi csDevi ce
HGr aphi csDevi ce

{00, 0.0
IF||" DT.-I:'
[ 1 HSoreen
{normakised coordingla
e v syslam)
w
(A1 (h™
i'll":l . Haraphc&[ﬁwu:u
|'l'||n:|
{Rea, ) (1.0, 1.0%
7-4
(xn, yn) = HScreen
x4, y¥) = HG aphi csDevi ce ( )
xXVu = HScr een (virtual) ( )
HG aphi csDevi ce y".py ™ ) wl x hu
x4,y")
" v n .
X
Res " Res
W " I
R:-.HI' = ."?:*'.Ih' —
w' "
HScr een (sub)pixel
_I.'-'I o L rd _.'l' _1'I|' o [ BN | _Il’
xo= X Y= 1

x.y)
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HGr aphi csDevi ce
x",yM x4,y

¥ = floor[(x" - p "y Res "+ 0.5]

5 floor[l " ;J,."']- Res "™ 4 5]

HGr aphi csDevi ce

]L;w..'_" Uyt Res,"M=h", " =x" Y e i .
n X I v
'|I = - L [ S—
" ] |III.
o= a e o=y
(float)
HG aphi csDevi ce set Preference(int, Gbject,int)
HScr eenConf i gTenpl at e.Pl XEL_RESOLUTI ON Dimension

HSceneTenpl at e. SCENE_PI XEL_LOCATI ON
HSceneTenpl at e. SCENE_PI XEL_DI MENSI ON HScene
HG  aphi csDevi ce ( )
HSceneTenpl at e. SCENE_SCREEN_LOCATI ON
HSceneTenpl at e. SCENE_SCREEN_DI MENSI ON
HScene

MHP
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{0.0,0.0)

L]

0.1TFT0.513) — :
10,0125l HBackgroundDewvic
1T 0,125 )
e <+ HvideoDevice
HGraphicsDeavice
HScene
# [1.0,0.875)
-
(1.0.1.0)
7-5 HAVi
7-5 HAVi HBackgr oundDevi ce
HVi deoDevi ce (0.0, 0.125) (1.0, 0.875)
( )
(display field) ( )
(display chroma structure)
7-5 HGr aphi csDevi ce (0.17, 0.125) (0.82, 0.875)
464x432
HScene HScene
Poi nt (0,216) HSceneTenpl at e. SCENE_PI XEL_LOCATI ON
HScr eenPoi nt (0.17,0.5) HSceneTenpl at e. SCENE_SCREEN_LOCATI ON
Di mensi on(464,144)
HSceneTenpl at e. SCENE_PI XEL_DI MENSI ON
HScr eenDi mensi on(0.64,0.25) HSceneTenpl at e. SCENE_SCREEN_DI MENSI ON

HGr aphi csDevi ce
HGr aphi csDevi ce

7.2.1.3 (Aspect Ratio)
(ARx pixel /ARypixel)
(AR isPlay 7 AR display  4:3  16:9)
HG aphi csDevi ce (w", h") HGr aphi csDevi ce (w4, hY)
7-6
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[
‘.Irlf' Ty -_rHIH'.'*-.'I .“ll T}
AR
-—— Display
R ] HGmphicsDevics
L} mimmi
AR 1 —
g hih | AR
W
W
7-6
7-1 HGr aphi csDevi ce
7-1 ( )
4:3 16:9
HGraphicsDevice

720x576 (1) 1150:1053 4600:3159
768x576 1:1 48:36
1024x576 36:48 1:1

1 ITUR BT.470 [28] ITU-R BT.601 [29] 702
7.2.1.4

(ETR154
JVMF
org. dvb. nedi a. Vi deoPr esent ati onCont r ol JMF
Vi deoFor nat Cont r ol
7.3
7.3.1 MHP
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MHP (display stack)
7.6 7-7

-7

=0 == [=5E

7-7 :
Porter-Duff ( Porter- Duff [D])
SRC_OVER
Porter-Duff SRC_OVER (
alpha 0 1)
SRC_OVER (
)
7-8
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| |
AWT camporents T I ] }

[ ]
background and video planas T, ] }

7-8 AWT 7/ HAViI

HAVi HBackgr oundDevi ce
HVi deoDevi ces

(Nonactive)

( )

(painter)

Xlet AWT Root Component ( 7-9 ) HAVi

HVideoDevice

7-9




7-9 MHP

7.3.2 AWT MHP

AWT (lightweight) j ava. awt . Graphi cs
(repaint)
(heavyweight) MHP HScene
MHP
HScene HScene updat e
( 7-10)
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| s
i nool corlpiner pairi{Graphics)
repaini :
mgnuﬂnun-n+n-t
Mo, call repaini(]
ailp sip
i oot cantairer Rnsiata grign transintn crign
T
L]
paint childran

7-10 MHP
7.3.3 HAVi AWT
DVB-J org. havi . ui . HScene
DVB-J org. havi . ui . HSceneFact ory
HSceneFact ory DVB-J
HScene HScene java. amt . Wndow java.awt . Frane
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HScene

HSceneFact ory HScene HSceneTenpl at e
get Best Scene() HScene
HScene get Ful | ScreenScene()
MHP HScene MHP
HSceneFact ory HScene HScene
REQUI RED (null reference) PREFERRED
awt
MHP HAVi

org. havi . ui . HScr een

HScr eenDevi ce HGr aphi csDevi ce
HVi deoDevi ce HBackgroundDevi ce
HScr eenConfi gur ati on HG aphi csConfi gurati on
HVi deoConfi gurati on HBackgroundConfi guration
(template) HScr eenConfi gTenpl at e

HG aphi csConfi guration

HVi deoDevi ce ( Locator)
(j avax. nedi a. Pl ayer) HBackgr oundd ass
HSti || | mageBackgr oundConfi gurati on MPEG 1-frame

HScr een. get Coher ent Scr eenConf i gurati ons (HScreenConfi gTenpl at e[]
confi gs)
(coherent) HG aphi csConfi gTenpl at e VI DEO_M XI NG

HScr eenConfi gTenpl at e

VI DEO_GRAPHI CS_PI XEL_ALI GNED -
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ZERO VI DEO_| MPACT -

ZERO GRAPHI CS_| MPACT -

7.3.3.1
7-11 HGr aphi csDevi ce HVi deoDevi ce
(VI DEO _GRAPHI CS_PI XEL_ALI GNED) HVi deoDevi ce

(Decoder Format Conversion) HGr aphi csDevi ce
HGr aphi csDevi ce HVi deoDevi ce

Frossriaiionsonimml |

Background jVide:
AN Tbden S el onlel

i --_-__--__. HE o

“:::l\‘.l l = ) = |
Pk Fomnt Consmrnn Fa Ty mapbe

aller ETRIS —W | .k Y [ Wi — ke ’ﬁ |

4.6"’5“'“"] '\.:|1||"\-|_l|.|ru-\.|l-cn.-\.||| I ; _|"'l'l!-|ll'l A

Hiaraqrticallsacs

7-11

7.3.3.2

HGr aphi csDevi ce HVi deoDevi ce
ZERO _GRAPHI CS_| MPACT ZERO VI DEO_| MPACT
HGr aphi csDevi ce HVi deoDevi ce (

ZERO_GRAPHI CS_I MPACT
ZERO VI DEO_| MPACT

7.3.4

7.3.4.1 AWT

AWT ( HScene)

(recursively)
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(root component)

(temporary storage) (double buffering) AWT
7-12 (
) N, N-1, ,0 N
( JAE 1.1.8 API [31] j ava. awt . Cont ai ner
)
componard
coenponm tR-1 i 5
cmprer M I
2 I
conanes N
i
raaee bl ner
7-12
7.3.5
7.3.5.1
DVBG aphi cs DVBAI phaConposite
7-13 (
) SRC
(off-screen) Porter-Duff
AWT
SRC_OVER
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sipira OETTHFT: =10
B

alpir o (PRT SR T =0 F2mi b e 5 w0 T, 54 el IT AT =T TN i

B

?1‘-#-.- i ’ im i . - TG A=~
-.‘-‘H.. - - : . _: ; ; .... o - .".lx . -

7-13 Porter-Duff

7.3.6 AWT
MHP AWT ( JAE 1.1.8 API [31] )
MHP (compositing) MHP org. dvb. ui JAE
1.1.8API [31]
DVBG aphi cs DVBAI phaConposi te DVBBuf f er edl mage DVBCol or
Exception
7.3.6.1 MHP
org. dvb. ui . DVBG aphi cs j ava. awt . Graphi cs alpha
MHP org.dvb.ui.DVBGraphics
DVBG  aphi cs DVBAI phaConposi te Porter-Duff
DVBG  aphi cs
DVBG  aphi cs DVBBuf f er edl nage
DVBG aphi cs DVBBufferedImage.TYPE_ADVANCED
Porter-Duff TYPE_BASIC SRC CLEAR SRC_OVER

DVBG aphi cs. get Avai | abl eConposi ti ngRul es()

org. dvb. ui . Unsupport edDr awi ngQper at i onExcepti on
get Graphi cs (non-null) alpha

SRC_OVER
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7.3.6.2

org.dvb.ui DvBBuf f er edl
DvBBuf f er edl mage
TYPE_BASE
7-21 alpha
TYPE_ADVANCED
CLUT
7.3.6.3 DVBColor
JDK 1.2
(

j ava. awt . Col or
(constrcutor)

j ava. awt . Col or

mage

(sample model)

( SRC SRC_OVER
TYPE_ADVANCED
(direct colour model) TYPE_BASE

j ava. awm ) or g. dvb. ui . DVBCol or
j ava. awt . Col or
(class signature)

or g. dvb. ui . DVBCol or

7.3.6.3.1
RGB (most significant byte) alpha
7-14 API1 TYPE_INT_ARGB
MSE LSE
b | Eﬂlzf'l 16|15 Fll 7 0
Slpha R (Srimn Hlun
¥ [l ||- |] Ir L] _.'
7-14 MHP (TYPE_INT_ARGB)
7.3.7 14:9
4:3 16:9 MHP 14:9

HGr aphi csDevi ces
14:9

HEmul at edG aphi csDevi ces

HEmul at edGr aphi csDevi ce

HG aphi csConfi guration
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HEmul at edG aphi csDevi ce 14:9 MHP
MHP 4:3  16:9 14:9

HG aphi csConfi gurati on

MHP HGr aphi csDevi ce
HG aphi csConfi gurati on
7.4
7.4.1
MHP MPEG (frame)
(picture elements pel) MHP MPEG
JIMF
AWT
(profile)
( 3.2
)
JIMF AWT
(realized state)
7-1
7.4.2 MPEG
7-15 ETSI TR 101 154 [9] SD
MPEG MPEG
(sub-sampling)
(meta data) ( pan/scan )
( 4:3 16:9 )
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( )
MPEG Videa | full screen Decoder - -
Video ta displ
MPEG Video Data — o Decoder adee o Format oo PR
Comversion
Forma signalling
wWarious broadeast E
mieta data o digplay
1A%
User preference ————  Behaviour
Display kieswhedge ——— Contral
7-15
WSS SCART
MHP
MHP
MHP JMF DVB ETR 154 Standard Definition
MPEG 7-16
( 7-15)
JMF
(e Video o graphics
; fuill girea
MPEG Video Data 5 MPEGVideo| ™77 i, Format ma;?gmn fhan
Clecoder . Conversion
'U'ﬂl'l\'.'l’l.l’ﬂ I:!LIHJL'H&'. - -- o F | i r I
meta data Logical input video source as mﬂ:;:;“"" ™
reported by the ETR 154 5D
JMF player 1
e TV |I .
Usar praferanca )I Behawaour
Display knowledpa | Condrol
Apolication
Behawvour
Gontrol —
7-16 JMF

1 -
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( MPEG

) 7-17 (clipping) (scaling)
(positioning)
Decoder Forma] Comeersion
- ) Cligs » Scale W Pogilion ]
7-17
org.dvb.media.VideoPresentationControl
org.dvb.media.VideoTransformation
4:3 16:9 ( letterbox)
API
7.4.3
MPEG
ETSI TR 101 154 [9]
50Hz SD 720576
JVF
(
AWT )
7.4.4
AWT
AWT JIVMF
AWT
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BT Hghl weight - Bounds of the graphics system

Companent
| ¥
%/_/ Peaection of the meacted porlion of the JMF seied vdsa

/ Badacted porlion of wdan
u - JNF soaled video

Criginal yiches: sonrce alfter
po=sibls requined ETR 154

up=amphng
7-18 AWT
7.5.1
Broadeast Sublitles Mot Available Sublilles nefd avalable
SE.O K4 in predared language
\ \ i
ﬂ“’;];“m . Subiifles Mot
sahtction Selected
subimaAvmlats 4 Sublitles Mat
Y # Sedacted
Iu”:‘;i‘;ﬂ Subiithes
, Sedacled . Suntile Dacoder
aalling End user cantral ?:{hhie; IEII'
ivia navigator) e
Apphiealion conlral
ivia SublitingLanguageControl seiSubbibingil)
7-19
DVB-J API ( SubtitlingEventControl ) (
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7.5.2

7.5.3

7.6

7.6.1

MHP

7.6.1.1

org.davic.media.SubtitlingLanguageControl

( DVB-J HScene

HVi deoDevi ce

Porter-Duff

SRC_OVER

| raphics Alpha

| Graphics Chroma

(

MHP

7-20)



7-20

SRC alpha

HVi deoConponents  alpha 1
SRC_OVER

MPEG I-frame
)

7.6.1.1.1

SRC_OVER

7.6.1.1.2
7.6.1.1.2.1 SRC
SRC

7.6.1.1.2.2 SRC_OVER

SRC_OVER
alpha=0 (
SRC_OVER

TYPE_BASE JAE 1.1.8 API [31]
bgcol or dr awl mage

[a]

(gamut)
[b]
alpha

[c]

1 -

SRC
(
alpha
0<alpha<1
7-21
j ava. awm . G aphi cs
alpha
alpha
1
alpha
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[d] MPEG alpha

(hardware mixing) alpha

(€] alpha 1 alpha
alpha alpha 1(
) 1 alpha

&) Perfec b1 Al graphecs-
grphics overlays
are solml.
Transparency is
oaly preservied
mer viden

ch Tranzparency il Tranaporency is
painchis through always o vidko
et lavers nnd o pumnches
and blewuls watk throwgh athis
opaue layers graphics

) Trnsparency
pruiiclics thirowgh
|'|'!I|'l'i["§.||'l:'|'l'||-2|.'!-'fﬁ
und graphics over
aalul i |||'-|'lll.'h arg
el hlemded.

7-21

7.6.1.1.2.3 CLEAR

CLEAR
alpha=0 SRC

7.6.1.2 Alpha
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Alpha DVBG  aphi cs
org. dvb. ui . DVBG aphi cs. get Best Col or Mat ch()

7.6.1.3

(true color)
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8.1

DVB-SI
[3D)

object carousel

(UK MHEG Profile [B])

(DVB

DAVIC

DAVIC DVB URL (DAVIC 1.4.1p9
DAVIC UK DTG

object carousel

dvb://<original_network_id>.[<transport_stream_id>][.<service_id>[.<component_tag>{&<com

ponent_tag>}][;<event_id>]}{/<path_segments>}

dvb://' <textual_service_identifier>' [.<component_tag>{&<component_tag>}][;<event_id>]|{/<

path_segments>}

BNF

8-1 DVB URL

dvb_url =
dwb_mehema x

dvb_hiler parc -

dvb met pakh -
dvb_ent iCy -
dvb_transport_stream =
dvh meriice x
dwb_service companent =

canscraint |

(packh sejmesito as deflned

ln IETE

dvb_schems *:"
Buh ®
dvk_nmet_path | dvb_aks_path

nidt dvbk mptity [ dvbk abs path |

dvb_hie=r_part

Ayl CEAMAPSTC_@CEdan
original petwork_1d
dwl marvice withouwtk

| dvlk_sarvice
'." trapsport _stream 1d
dvl et
' comparent_tag get

AvE_gervioe _oomponant

wvant [ cafEAE raink

Avlk cervice withoub_ewent *. | i

2Went_

dvh marvice sithsub svept = original petwsack pd * [ branagort sbpaam id ] °.° mspvics
"R textual service rdentilier U'C

tumponanl  Lag aael sorponsnl Ly Y “RY corgnent_Ladg |

dvb ewenk_constraint = "." myent_1d

l.'l.".]:E'l-_.'Il‘l.'\-l'-"'l.'H_Jl:i = hep_string

Cranspart ot rean_ld haw_wbelsg

p=rvice 1d = hex string

compponsnt Eag = hex mbry i-|:_|

evenz_1d = hed ETring

hax_string = 1l%heax

hax Aiglc L Lo WL L L ol R LR R - ol T Far | TR® | Mar
ngn mr | =g

dimie z HEH BjF | Ag8 | AmjA | ®ge | Ege | Bge iqe | EgE | L]

dvb aba pach = "f" path sequencs

LI r. = 4 =2
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IETF RFC 2396 [41] URI

registry-based naming authority IETF RFC 2396 [41]
DVB URL ( )
IETF RFC 2396 [41] (path_segments) ( ;

)

8.1.1 dvb_entity = dvb_service

URL dvb_entity DVvB
object carousel URL dvb_service_component

Object Carousel

original_network_id transport_stream_id ( ) service_id SDT

8.1.2 dvb_entity = dvb_service_component

URL dvb_entity DVB
object carousel object carousel
object carousel root ( DSl )
URL dvb_entity
original_network_id transport_stream_id ( ) service_id SDT

8.1.3 dvb_hier_part = dvb_abs_path

URL dvb_net_path dvb_abs path URL

object carousel

8.1.4 dvb_abs_path

dvb_abs_ path
254 (byte)

null (OxC080) (byte zero)
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8.1.5 dvb_entity = dvb_transport_stream

original_network_id

8.2
dvb.
8.3 XML
MHP XML
XML
DTD
XML 1.0
XML
DTD
XML
XML
XML

root element

XMLDecl

XMLDecl

UTF-8 ( 3.15 )
Java ) (slash) (Ox2F)
( BNF )
transport_stream_id NIT
(well known)
(well-formed) XML (
(valid)) (well-formed) (valid)
( XML 1.0 [65])
DTD
XML DTD
MHP
prologue XMLDecl ( <?xml > )
XML UTF-8
encoding UTF-8
XML version 1.0
( <IDOCTYPE > ) Name

1 -
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External I D

Publ i cLiteral SystentLiteral

PUBLIC

Publ i cLiteral SystentLiteral DTD
SystenLi teral Internet
Publ i cLi teral
Publ i cLiteral
"-//DvB//DID " <document type> " " <version_nunber> "//EN'
<documnent type>
<docunent _type> = letter letters
letters = "" | letter letters
letter = uppercase_letter | |owercase_|letter | space
uppercase_letter = "A" | "B" | "C" | "D' | "E" | "F" G | "H
[ R R I G IR N B | N | "O
[ "P* | "Q | "R | "S" | "T ul v
[ "W [ "y | "z
| owercase_letter = "a" | "b" | "c¢" | "d" | "e" | "f" g" | "h
(I T I R S I n" | "o
["p™ | "g" | "r* | "s™ | "t ut | v
[mwe x|ty ]z
space = " "
<ver si on_nunber >
<versi on_nunber> = maj or_version "." mnor_version
maj or _version = digit digits
m nor_version = digit digits
digit ="o0" | "1* | "2" | "3" | "4" | "5" | "é" | "7" | "8 | "9"
digits ="" | digit digits
PubliclLiteral <docunent _type>
<document _type>
<ver si on_nunber >
XML External I D DTD (valid)
(valid) XML 1.0
1-166
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€D

XML PCDATA ( )

< > XML (tag)
CDATA
( ) (tag) (attribute)
XML entity (KIENTITY > )
XML entity ( & )
XML XMLDecl <?xml - ?>
XML ( < > ) PCDATA (
)
MHP XML
(parser) XML ( <IDOCTYPE > )

Publ i cLi t er al

PubliclLiteral DTD
Systenli teral URL DTD
URL DTD URL DTD

Publ i cLi t eral

DTD
DTD XML (
)
DTD MHP
DTD XML
XML 1.0 XML
XML (empty)
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( <tuning value="true"></tuning>

<tuning value="true"/> )

XML
8.4
MHP
MHP
MHP ETSI TR 101 154 [9]
MHP
reserved (ISO)
defined (ETSI EN 300 468 [4])
reserved_future_use
MHP API
MHP
8.5

organisation_id application_id

( Integer.toHexString

organisation_id application_id

organisation_id

1 -

API

4.1
DVB SI DSMCC MHP
MHP
reserved_future_use (ETSI) user
reserved

user defined
MHP

application_id
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8.6

persi stent path persi stentfil ename

8.6.1
BNF

| owal pha = "a" | "b" | "c" | "d" | "e" | "f
A I B N B L
s" Mttt ] tu" | tvtoo"w "X

upal pha = "A" | "B" | "C" | "D'" | "E'" | "F
J | "K' | "L" | "M | "N'" | "O
s | otT | U otV "W X

al pha = | owal pha | upal pha

digit ="0" | "1" | "2" | "3" | "4" | "5" |

8" | "9
punct = "_
persistentfilechar := alpha | digit | punct

g | | it
Pl g |
S

G| H |
P "Q | R
o

|7

persistentfil esubstring:=persistentfil echar| persistentfilesubstringpersistentfilechar

persistentfil ename = persistentfilesubstring

persistentpath = persistentfil esubstring

persistentfil esubstring "."

persistentfil esubstring "." persistentfilesuffix

persistentpath "/" persistentfil esubstring

persistentfilesuffix = persistentfilechar | persistentfilesuffix persistentfilechar

persistentfil esubstring

persistentfil esuffix

1 -

(case sensitive)
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preserving)

8.6.2 DSMCC object carousel

object carousel

( ) <=1024 (byte)
<=255 (byte)
ocC
1
2 ocC
3
0x21 OX7E 0x22 0x27 Ox3A 0x3B 0Ox5C
( )
8.7
MHP MHP
MHP (mount) MHP
DVB-J 6.5.1 API
java.io.File(".") (base)
MHP
DVB-J dvb. persi stent.root
MHP MHP DVB-J
org. dvb. dsntc. Servi ceDomai n attach()
object carousel DVB
dvb_abs_path object carousel

MHP

DVB-J
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java.io.Fil ePerm ssion

file: URL( IETF

RFC 1738 [67] ) dvb: URL file: URL
DVB-J Java String file: URL
j ava. net . URL Servi ceDomai n. get URL( Locat or)
file: j ava. net . URL (host)
(path) java.io.File
/
8.8
MHP
URL
8-2
dvb_transport_stream DvB
Bouquet
DVvB dvb_service DVB ( 3
DvB
DVB dvb_service dvb_event_constraint DVB
MPEG (component tag)
dvb_service_component DVB
IETF RFC 1738 [67] File: URL( 1)
dvb_abs_path DVB ( 2
IETF RFC 1738 [67] File: URL( 1)
dvb_abs_path DVvB ( 2
dripfeed://
1 file: URL URL

1-171




2 MHP API dvb_abs_path DVB carousel

carousel carousel file: URL
3 DvB transport_stream_id original_network_id
service_id
DvB MPEG DvB
MPEG-2 MPEG
6.4.2.2
8.9
MHP
Sl
original _network id transport_streamid service_id( ETSI EN 300
468 [4] )
transport_streamid original _network id
service_id
SDT Service identifier descriptor textual_service_identifier_bytes
( 5.12.1 )
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8.9.1

<servi ce_nane> "." <service_provi der_domai n_nane>

<service_name>

<service_provider_domain_name>

Internet DNS

<service_name> Internet DNS
(host name)
1035 [75]

nmovi e- channel - 1. broadcast er-b. com

br oadcaster _b. com

novi e- channel -1

Internet

8.9.2 MHP

MHP
MHP

(original _network_id transport_stream.id

DVvB URI

1-173

Internet DNS

Internet DNS IETF RFC

Internet DNS

DNS

SDT

service_id)

URI



URI SDT

8.10 CA

CA CA CA

DVB Common Interface

MHP CA CA API
CA
CA API
or g. dvb. nedi a. Pr esent at i onChangedEvent CA

javax.tv.service.sel ection. Present ati onChangedEvent

8.10.1
CA
DVB Common Interface Host Control tune
javax.tv.service. sel ection. Alternat eCont ent Event
8.10.2
CA ( ) (

javax.tv.media.MediaSelectControl)
or g. davi c. net. ca. Pl DChangeEvent
or g. dvb. nmedi a. Present at i onChangedEvent
CA_FAI LURE CA_RETURNED
Medi aSel ect Event Medi aSel ect Li st ener

DVB Common Interface Host Control replace /
clear_replace
javax.tv.service.sel ection. AlternativeContent Event

Nor mal Cont ent Event
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8.10.3

CA ( DSM-CC Object Carousel

or g. davi c. net. ca. Pl DChangeEvent

DVB Common Interface Host Control replace /

clear_replace
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1. 2004

2.DVB

Broadcast Asia 2004



2004

Broadcast Asia 2004
2004 93 6 15 9 6 18
(Singapore expo) SARS

HALL1 HALL?Z2
HALL2 HALL 3~HALLG6

MediaCorp SBA Mobil TV

2-1



DVB-H

DVB-MHP (MultimediaHome
Platform) [PTV (Internet Protocol TV)

L (Test &
Measurement Equipment) 2. (HeadEnd) —
(Modulator) (Encoder) (Transmitter)
2004

1. Test & Measurement Equipment :

MROVER

LABORATORIES S.p.A.

Ro.vevr. : DVB-T
DVB-C DVB-S Ro.ver

QPSK QAM COFDM

COFDM  QAM



ROHDE & SCHWARZ

R&S: Rohde & Schwarz
SFQ
2. HeadEnd : CA.
- Harmonic
B. -
Harmonic : MPEG4
Part10
MPEG2 MPEG4 Partl0 VC9 (VC9
) DvB MPEG2
MPEG4 Part10
IPBox
8 MPEG4 Part10
Harmonic MPEG2
MPEG4 VC9 MPEG4 VC9
(Ethernet port)



( : Harmonic / )

Radyne ComStream : MPEG2
QPSK QAM COFDM
QAM 256 Modulator

(JAMZ56 Mgl Vices Momidaior aoo Cate Upmmvarisr
( : Radyne ComStream QAM 256 )



g Electrosys’

Electrosys: (DVB) (DAB)
(DVB-T)
MPEG2 COFDM
= S “"-H_“
- l . — ‘_"-l: = . — = -

| s an pERRARRERRRRAAD
Y STTIITIIIIIIT
2 o0 | + STITIICIIIIIIT

(11 sRRRRRRRRRRRNND
E (] st IHIIIIIIIHIIIIII-I
e = uuuunu_-
D3
S 2 = ~ )
( : Electrosys DVB-T )

( . Electrosys )

Harris : Harris Corporation

(DVB-T)



( : Harris Corporation (DVB-T) )

1. Arion Technology Inc
DVB Freeto Air
CA(Conditional Access)



2. Aston Korea Corporation

Positioner
3. Eastern Electronics Co, Ltd( )
DVB-S, DVB-C DVB-T Freeto
Air,CA PVR(Personal Video Recoder)

4. Gospell Digital Technology Co, Ltd
DVB-S DVB-C

5. Hyundai Digital Technology Co,Ltd
Freeto Air, CI, CA,
MHP(Multemedia Home Platform), PVR CA
FreetoAir PVR

6. Kaon Media Co,Ltd
Freeto Air, ClI, CA, MHP
Combo
ATSC

( : Kaon MediaCo,Ltd )

. DVB-MHP

,DVB ,
DVB-MHP DVB-S2 DVB-H:
1. DVB-S2:the most advanced satellite distribution technology available today

2-7



2. DVB-H:for accessing DVB services on handheld devices
3. MHP
DVB DVB
:ADB IrdetoAccess Osmosys Rohde & Schwarz Strategy & Technology
with SysMedia

ij__i i iOSYS MHP/OCAP/ MHIGS LICENSING
Osmosys : Osmosys ADB MHP Conditional Acess
Interactive TV 2003 7
(Osdmosys Technol ogies)
OCAP ACPA Osdmosys

MHEG5 MHP OCAP

Osmosys

( : Osmosys MHP/OCAP/ACAP )



Ly

Strategy & Technology Limited

Strategy & Technology with SysMedia: Strategy & Technology Ltd.

SysMedia MHP  MHEG
SysMedia Plasma Magenta Strategy & Technology
TSBroadcaster  TSPlayer MHP  MHEG

( . Strategy & Technology with SysMedia )



ADB‘

ADB : Advanced Digital Broadcast ADB
ADB (MHP)
(DVB-T) (DVB-9)
(DVB-C)
(IP-STB)
ADB ( Zentek)

( :ADB DVB-MHP STB)
& @
ZENTEK
Zentek: 1997
DVB CableLabs Open mobil Alliance ARIB
DVB MHP
DVB - MediaStack  MediaMaster
MediaMaster DVB-MHP  OpenTV
MediaStack
Zentek MediaStack
2003 8 DVB-MHPv1.02 Zentek
DVB-MHP
MHP

Zentek
Tcom& dtvro

2-10



: Zentek MediaM aster

MediaM aster
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DVB-MHP

MHP
MHP SIDSA PC-Base
DTV received Module KaDC
MHP
MHP MHP OCAPE
MHEG
" ADB 9 17 MHPLCD TV
20 30 802.11g
Philips PACE
STB HomeGateway
" (
APTV
IPTV
Infogate Online OnDema Swisscom
Maltacom Infogate Online
OnDema DSL
ISP On Demand
VOD (Video On Demand)
per View  GOD (Game On Demand) OnDema

IPTV  PC

2-12



r“il T Oebe

—- .l‘." .

. R i o
=" ‘I'—"‘:_'q'h:,._.-

( : OnDema )
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( : OnDema )

1. OnDema IPTV

OnDema IPTV OnDema Scalable
Teco-grade
Unix  Windows
Q) (Content Provider Gateway ; CP Gateway)
(2 (Service Provider Master Unit)
3 (Edge Farm Servers)

MPEG  Windows Mediaformats
(4) (Subscriber Interface)
OnDema SDK
IPTV  PC

2-14



( : OnDema IPTV )

2.0nDema
OnDema
OnDema
(D] (Content Management)
(CP Gateway)
()
[ Packages  Campaigns
()
()
()] (Content Security)

® Fraud prevention

(Digital Right Management ; DRM)
(Conditional Access)

2-15



3 (Content Distribution)
OnDema
VOD (Video on
Demand NVOD (Near Video on Demand)
4 (Metering and Pricing)
OnDema
API
(Application Interface)
) (Subscriber Management)
OnDema (authentication)

(6) (Delivery Engines)
(Edge Farms)

MPEG Windows Media OnDema

@) (Presentation Layer & Subscriber Interface)
OnDema SDK

( : OnDema )

3.0nDema

2-16



~— ~
®© 000000 0 0 0 0" 0000 00 00 0 0 0 0 ~—

~
e 0 0 0 &

(4)

VOD (Video On Demand)
NVOD (Near Video On Demand)

Pay per view
GOD (Game On Demand)

EPG (Electronic Program Guide)/IPG (Internet Pointer Guide)
PVR

Wizard

(Digital Right Management ; DRM)
(Conditional Access; CA)
Third party

Windows Media9

MPEG-1 MPEG-2 MPEG-4
Real Player

QuickTime

Unix  Windows

Telco-grade

2-17



Linux Windows embedded XP

PC
2004 6 18
3
DVB-H |P-Box

MPEG4 VC9

900221
900655
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T BT kT
EENMNNIRTREARM
o
o avgprier i 1 oyt Frenemh Lassenloners

DVB

(2004 June 20-27)

() 2004 6 20-27
( ) DVB/EBU (Digital Video Broadcasting Organization/European Broadcasting Union)
Geneva, Swiss ( )
)
() DVB 56 Technical Module (TM)
) ( ) DvB
( ) DvB Original Network ID Network IDs
() DVB Executive Director, Peter MacAvock 2004
( )bvB 56 Technical Module (TM) DVB DVB
Approve T
1. HEAD Ad Hoc Group SI MCOMP
(1p1 MCOMP Simulcrypt Mul tiplex Configurt
Mul ti pl exer Redundancy
(2p1 MCOMP N: M Hot Col d Redundancy
(3pl MCOMP MUXCONFI G SI MCOMP Connectiyv
Redundancy Switch Over Event
(4T M ETSI
2. DvB-H I P Datacast
(1) CBMS (Convergence of Broadcast oaunpd Mob
| P Datacast (Call for Proposal)
(2) 2004 57 TM
3. DVB OpencCabl es MHP PVR Extensions

(1) TAM (Technical Application for MHP)O0AODSHOC
NDS OpenCabl es

(2TM OpenCabl es
4 . TM Open Mobile Alliance ( OMA) DSL For ui
5. ( 57 )TM 9 22-23
) ( ) DVvB
DVB Executive Director, Peter MacAvock
Peter
( ) Original Network ID Network IDs

2-19



T EeETi e el
EE NN T mEARm
Inchastricl Technology Ressarch Instihsie

Livrpier i £ ot freneh Lk

1. Original Net wor k 1| D O0x209E

2. Net wor k | Ds 0x3301-0x3400

3. 6 28 http://www.dvb.org/index. ph
( )Peter 2004 11 27-30
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~

T EeETi e el
EE NN T mEARm
Inchastricl Technology Ressarch Instihsie

Livrpier i £ ot freneh Lk

o o/

(2004 July 31 ~ August 8)

2004 7 31 8 8

DVB-MHP “ "o "
s 2004

. CRT PDP LCD
OLED “HDTV in China and ST solution

(1)

(2)
(3)
(4) (5)
(6)
(7)1 T (8)
(9)
( ) “HDTV in China and S°
HDTYV ST “satellite- |
finalized summer 2003” *“DVB for HpedhoViddm
Codec- MPEG4 AVC finalized in 2003” T Auér o anN
HDTYV HDTYV
HDTYV SDTV 4 -5 Vi d
6 0Hz China codec
“ ” 8

TN STN TFT L

2-21



(

(

(

T bl EiTeke
R T MR

Inchasiri=l Techookgy Research instihsie

Livrpier i £ ot freneh Lk

)

)

)

1.

DVB-MHP

JavaTyV
component

(1)
(2)
(3)
(4)

(3)

(4)

“HDTV

12-20

TV Gui de SI

DVB- MHP

DTV
“HDTV

2-22

20- 37
( , Source code
DVB- MHP

selection package

30%~40%

DTV
“ DT V ”

2004 11

“HDTV



2. Network 1D

3.

Data Component |D

3-1

3-6

3-11

3-12



93 5 19 13 30
93 5 19 16 30 605
35 6 0
( - )
1 ( - )
2 MPEG VvVddeg Co ( -
3 DVB/ MHP ( - )
4 ( - )
5 Tl RAMI SU (
Cof fee Break
« )
1. SFN
100
SFN deployment
SFN
2. DVB Network 1D
DVB Peter




2/ 3
3. Tiramitsu
4, H.264/MPEG4 AVC
workshop
5. DTV
workshop
Q&A:

1.

Q: solution ?

A( ). DTV DTV

Q:

Al( )
2.

Q. HDTV H.264 decoder ?

A:

H.264 license fee
baseline
SONY MPEG LA
H.264
H.264




3/ 3
: Nokia software-based solution
: H.264 decoder
MPEG-4 SP 100 MHz ARM 9 QCIF
frames per second
3. Heniz:
Q. TIRAMISU DRM
content DRM ?
A. focus DRM
DRM content DRM
TIRAMISU content
:Content DRM
DTV




1/2
Net wor k I D Data Component | D
93 6 1 13 00
93 6 1 14 30 1i1-251
CCL
1. Gemstar Cobpbaent | D
(a) . DanentComp assign
(b) . « . )
Data_ _Component | D
2. Gemstarn ARlpBa Combpboaent | D
(a) .1Sel- >5Theebs cr apaoCempbnent | D
(b) . Country, Code descriptor
descriptor
3. ARI B Speac.Comp(ohaetnt | D)
(a) . ElDlattabCe®ntcernitpst obre, s & aOgx @ ad(r i Peer
Optional)
(b) . PMTDattaab ICGomponphor De slicarg 0aFD (

Descriptor mandatory)




212
4. Exampl e:
PMT( POI)D=@exmist ar PMT
Type Pl D tsytpree acnro mgonent otplon
Data st rxe2aind 1 0OOx 0D O0x52 0 x
Data st rxe2a0m 2 0Ox 0D O0x53 0 x
5. Gemst ar
(a) . ] TDaahbhl Ceatenpsob, Tag val
(b). PMT waahbl €ompeosncernitptbor , Tag val
6 Gemst ar , Gemst ar

Dat a_ Cotmplobn=eOnx 0 A

ent

A

A

ue 0 x(
ue O0Xx



9:30 ~11:30

15 30
DTV Taiwan
: ( )
(Network ID)
MHP (DVB-Java )
DTV Taiwan
DTV Taiwan
. ( -
1 ( - )
2 - Network 1D (
Coffee Break
3 MHP -DVB-Java (
®
1
3-6




L R R R 2

L 2

Network ID

MHP

Content

MHP

MHP  STB

MHP

MHP

DVB DigiTAG ATSC

Task Force

Cover

( Q&A )

S PID

Unicode UTF-8
MHP Service Application
Content

Linux based OS

RTOS
Javabased JIVM

Content
MPEG-4AVC H.264

Follow

BIG5 CNS

Solutions

Content

Content




1 MHP MHP
DVvB MHP Minimum Requirements Mandatory
Requirements
2 Reference Design
3 MHP
MHP Service  Application (Browser Email)
MHP
4
1
- 5 6
i. C.Kuan@adbgl oba.com (02) 89131500 ext 564
ii. kao.riker@etmc.com.tw (02) 55528320 ext 1368
iii. JmmyL in@WinPerTurn.com (02) 26550317
2
Q&A:
1. PID Network 1D Content
PID Content Network ID
DVB-SI for Taiwan Satellite Cable Content
Content
2. ( ) Sl for Taiwan
Network ID Origina Network ID Network 1D Satellite
Cable Origina Network 1D
Satellite Cable Content Provider Content
ReMUX PID
3. MHPApplication Xlet  HTML-Based Xelt JavaApplication
4. ) HTML-Based  Application DVB-MHP Internet Profile WWW  Email Client
Web Browser Xlet Authoring Tool
Visua Editor Content Java Xlet Application
Generate
5. MHP Windowing System Linux Based STB Linux

3-8



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

Windows Based Web Browser  Email Client
Java  Applet STB Environment Java based Dua OS
( ) STB PC PC
STB STB
Linux based Content STB
Solution
( ) Linux based STB
OS Independent Linux based MHP Spec
Requirement
WWW Browser  Email Client Rough Spec
( )
( ) WWW Email Client Internet Service Application MHP
MHP
MHP
GB UnicodeUTF-8 CNS BIGS...
6 Leading code 0x14
( ) Leading code 0x13 NDS
Nokia Proposa DVB 0x14 0x14 Leading code
Unicode BIG5 Subset Unicode Content Provider
0x14 0x14 STB
STB BIG5 Font Chip Full Set  Unicode Font Chip
MHP VM Window System
MHP MHP
Web Browser JavaBased Application Performance
( ) Window System MHP
Window System Microsoft Windows System Window System
Basic MHP Javabased Browser
MHP e Tawan MHP
( ) MHP MHP
Follow MHP
MHP MHP
MHP
MHP Stream STB MHP Stream
MHP MHP MHP
Reference Design
1 MHPAudio/Video 2006
AN 2 MHP
MOD Transport Stream
3 Javabased Stream VM 9~10
Java based 4 MHP
Linux based Middleware
RTOS WinCE JMF IMF Java
Sun  JavaSUunONE  Microsoft .NET Solution 5 STB
CA CA Firmware Middleware Xlet
2006 Middleware Follow
( ) Java
JMF  RTOS




20.

21

22

23.

24,

25,

26.

27.

28.

OS Solution Solution
MHP  Sun
License
Return Channel
GSM GPRS PSTN PPPoE
WIinCE Java
( ) Return Channel
Focus Middleware Reference Design
Solution
A/V Format
H.264 Option
Dennis ( - )
Venders
Follow
( )
Open
Mission
( )
Document
( ) Comprised DVB

License

License

Return Channel

Linux Driver
Return Channel
Implement
MPEG-4 AVC
DVB Main Profile
MHP
HD
Concerns
Open
Open
Follow

3-10




93 8 20 10 00 8 F
93 8 20 12 00 143
0 0
1 0 94 7 1
8/ 27 8/ 31
Engineering Channel

Proposal
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DT/4433/DVB
pma
By E-MAIL

Digital Video
Broadcasting

Hong Jen-Kwey,

Director, Department of Radio and TV
Broadcasting Technology,

Directorate General of
Telecommunications

Min. of Transportation & Communication,
16, Sec. 2, Chi-Nan Road, Taipei 100,
Taiwan R.o.C.

Geneva, 23" June 2004

Original_Network_IDs and Network_Ids in Taiwan

Dear Mr. Hong,

| would like to thank you for your letter dated 14" June 2004, which was kindly delivered by
Mr. Wong (ITRI) during the course of our 56" Technical Module meeting in Geneva.

Your request for an original_network_id and network_ids has duly been noted, and | shall
proceed at the earliest convenience with such a registration. You should hear from me by e-
mail during the course week 27, i.e. from Monday, 28" June 2004. | will endeavour to ensure
that the IDs are made available prior to this.

| have made the following registration:
Original_network_ID 0x209E
Network_lds 0x3301-0x3400
You can view these registrations on: http://www.dvb.org/index.php?id=16
Once again, | thank you for your letter and wish you great success with DVB-T in Taiwan.

Yours sincerely,

Peter MacAvock,
Executive Director, DVB Project

DVB Project Office, c/o EBU, 17a Ancienne Route, CH-1218 Grand Saconnex (GE), Switzerland

Tel: +41 22 717 2719 Fax: +41 22 717 2727 URL: http://www.dvb.org



| SBN 957-01-9107-

(02)2343-3723
16
http://www.dgt.gov.tw

93 12

NT$1000

GPN: 1009304088
ISBN: 957-01-9107-4

93



HE—k GPN
1009304088

NTS1000
[SBMN:@57-01-2107-4

TB9570 " 191073






