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Appendix B
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Working Document Towards a Draft New Recommendation on Harmonized Interactive TV Applications

PART  I

HARMONIZATION OF PROCEDURAL CONTENT FORMATS FOR INTERACTIVE TV APPLICATIONS
PART  II

HARMONIZATION OF DECLARATIVE CONTENT FORMATS FOR INTERACTIVE TV APPLICATIONS
PART I 

HARMONIZATION OF PROCEDURAL CONTENT FORMATS FOR INTERACTIVE TV APPLICATIONS

(Geneva 2002)

SUMMARY

Part I defines APIs, semantic guarantees and system aspects of platform behaviour for harmonized procedural content formats for interactive TV applications.

1. SCOPE

This proposed standard is intended to harmonize the application environment for interactive TV applications considering that some specifications are still in a formative stage.  There is the potential for commonality in the Procedural Application Environment in the short term.  Such commonality would benefit content providers through knowledge of commonly adopted Procedural Functionality.

2. REFERENCES

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identifies by date of publication, edition number, version number, etc.) or non-specific.

· For a specific reference, subsequent revisions do not reply.

· For non-specific reference, the latest version applies.

2.1 Normative

[ARIB B24]
ARIBSTD-B24 (ver. 3.2)

[ARIB Bxx]
(See 6M/97)

[DASE-1]
ATSC DTV Application Software Environment (DASE) Level 1, Parts1 through 8, ATSC CS/100-[1-8], http://www.atsc.org/standards/DASE-1-CS-20011220.zip
[MHP 1.0.2]
TS 101 812 V1.1.3 Digital Video Broadcasting Multimedia Home Platform version 1.0.2, http://www.etsi.org/
[MHP 1.1]
TS 101 812 V1.1.1 Digital Video Broadcasting Multimedia Home Platform 
version 1.1, http://www.etsi.org/
[OCAP 1.0]
OpenCable Application Platform Specification, OCAP 1.0 Profile, OC-SP-OCAP1.0-I020405, http://www.opencable.com/specs/OC-SP-OCAP1.0-I02-020405.pdf
2.2 Informative

[MHEG-5]

MHEG-5, ISO/IEC 13522-5:1997, Information Technology – Coding of Multimedia and hypermedia – Part 5: Support for base-level interactive applications (See also 6M/97)
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6
COMMON PLATFORM DEFINITIONS FOR INTERACTIVE TV

The recommended platform definitions for interactive TV consist of:

1
the common core in Annex A;

2
the functionality of additional APIs in Annex B where possible to increase the applicability of the Common Core (Annex A);

3
the normative specification given in Annex H, that provides semantic guarantees, system aspects of platform behaviour. The strict adherence where possible to the APIs in Annexes A and B ensure binary interoperability;

4
complete specifications that build on the specification in Annex H, by providing additional guarantees required by individual organizations, where necessary; 

5
system-specific additions such as those given in Annexes C through G, if necessary.

Further it is recommended that individual organizations consider adding functionalities to assist the migration from legacy formats, for example as outlined in Appendix I.

Annex A 

Common Core APIs for ARIB B24, DASE-1, MHP 1.0.2, MHP 1.1, and
OCAP 1.0

	java.awt

	java.awt.event

	java.awt.image

	java.beans

	java.io

	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

	javax.tv.service.transport

	javax.tv.util

	javax.tv.xlet

	org.davic.media

	org.davic.resources

	org.havi.ui

	org.havi.ui.event


Annex B

Additional APIs Common to ARIB B24, MHP 1.0.2, MHP 1.1, and OCAP 1.0

	java.math

	java.rmi

	java.security.spec

	javax.net

	javax.net.ssl

	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.dvb.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


Annex C

Specific Additional APIs Common to MHP 1.0.2 and MHP 1.1 

	org.davic.mpeg.dvb

	org.davic.net.ca

	org.dvb.net.ca

	org.dvb.si


Annex D

OCAP 1.0 Specific Additional APIs 

	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


Annex E

ARIB Bxx Specific Additional APIs

	jp.or.arib.si

	jp.or.arib.*


Annex F

MHP 1.1 Specific Additional APIs

	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


Annex G

DASE-1 Specific Additional APIs

	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


Annex H

Globally Executable MHP

This document specifies a set of interfaces, and the semantic guarantees underlying those interfaces to enable binary interoperability of applications between different receiver specifications and/or standards.

The following embedded document “DRAFT GLOBALLY EXECUTABLE MHP” is hereby incorporated into this Annex.
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Appendix I (to Appendix B)
Proposed Changes to the MHP specification in order to 
assist migration to MHP from MHEG-5

The process of migration may be assisted by modification and/or addition to a harmonised specification. By way of example, proposals for migration from MHEG-5 to DVB-MHP, as specified in Section 4, are given in Appendix 1.

More information of a possible migration process can be found in Document 6M/106.

1)
Extend the graphics APIs to support drawing lines thicker than 1 pixel for all primitives. This could be implemented by extending the underlying PersonalJava specification or by making DVB-specific extensions.

2)
Add 14:9 font support to the DVBTextLayoutManager. If this is not feasible, then it may be possible to use a defensive solution of 16:9 for all display types. This would distort the font (by compressing it horizontally) but would ensure the expected text flow.


However, the logical widths calculated when using this aspect ratio would be different, resulting in the line breaks being inserted at different points in the body of text. More importantly, anything other than very basic formatted text (relying on tabulation) would have a slim chance of being rendered correctly.

3)
Add VK_CANCEL to the set of minimum supported key events, or see Annex 3 for a potential MHEG solution.

4)
Synchronize the character repertoire to MHEG repertoire in UKProfile1.

5)
Provide CI AppMMI extensions; the ability for an interoperable plug-in to register itself as a handler for specific application domains, and the ability to operate a data pipe to the source module.

PART II 

HARMONIZATION OF DECLARATIVE CONTENT FORMATS FOR INTERACTIVE TV APPLICATIONS

(Geneva 2002)

1 
Scope

Part II pertains to the harmonization and interoperability of interactive television applications intended for broadcast to different international television standards.  It deals specifically with the class of applications called “declarative applications”.  It is closely related to the activity in JRG-1, ITU-T SG-9, and ITU-R SG-6M on harmonization of “procedural applications”. The goal is to assist in harmonizing not only the new emerging digital television interactive declarative standards but also to assist migration from some of the important current legacy systems.

2 
Background

The ITU-T Study Group 9 Drafting Group 7 met from the 5th - 6th of June, 2002 in Geneva.  The main activity during these meetings was concentrated on building on the work of JRG-1 which is described in Doc. COM 9-D 46-E. in particular, attachment 5 which outlines preliminary considerations on harmonization of declarative functionalities for interactive TV applications.
The comparison of existing declarative content specifications in Document 6M/117 “JRG-1 Report on Common Core Specifications of Application Environments (Updated)” revealed significant common functionality between the considered standards, but also differences in syntax that would prevent applications written in one standard from working on receivers compliant with another standard.  The standards considered included ARIB BML B24, ATSC DASE-1, DVB MHP 1.1, OCAP, MHEG-5, and SMPTE DDE-1.  The most current comparison table is included as Attachment 3.

This document progresses the work by including Attachment 1, a recommendation for a standard declarative application format intended to facilitate the exchange and broadcast of applications on these different standards.  Existing industry practice has demonstrated the practicality of transcoding declarative mark-up applications based on XML to various existing television platforms.  The standard application format defined here is optimized for similarity between the compared standards, and efficiency for transcoding. 

3
Preliminary Recommendation

considering

a)
the need for interactive television application interoperability on established and newly developed broadcast and receiver standards;

b)
the need to adapt applications for differences in languages, time of broadcast, and format of broadcast;

c)
the potential benefit for content providers to have a single application authoring format that operates on the widest possible installed base of receivers;

recommends

1
the use of the TV-XHTML Basic format in Attachment 1;

2
the use of W3C CSS-TV Profile listed in Attachment 2;

3
the use of ECMAScript 262 version 3;

4 the use of Document Object Model Interfaces for Interactive TV (to be defined by SMPTE D-27 
DDE-2 Ad Hoc). 

Attachments: 3
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1. TV-XHTML Basic Architecture

1.1 Abstract

The TV-XHTML Basic document type includes the minimal set of modules required to be an XHTML host language document type, and is a superset of XHTML-Basic [http://www.w3.org/TR/xhtml-basic ]. It also adds a minimal set of functionality appropriate for TV It is designed for TV clients that do not support the full set of XHTML features; the document type is rich enough for TV content authoring interoperable between Japan ARIB BML, US DASE DAE, SMPTE DDE-1 and ETSI MHP1.1.

TV-XHTML Basic is designed as an interoperable common base that may be extended in region specific areas. The goal of TV-XHTML Basic is to serve as a common language supported by regional specific TV-based user agents.

The document type definition is implemented using XHTML modules as defined in "Modularization of XHTML" [XHTMLMOD].

1.2 Status of this Document

This section describes the status of this document at the time of its publication. Other documents may supersede this document. This document is  intended to find a common ground for TV mark-up languages.

1.3 Introduction

1.3.1 XHTML for Television

HTML 4 is a powerful language for authoring interactive content, and has been used in many TV devices as an interactive service description language. TV devices have more limited resources than a typical PC and cannot generally afford to implement the full feature set of HTML 4. Thus each such implementation has chosen to subset HTML 4 in different ways. Because of these very similar but different subsets of HTML in the TV space, developing applications for a wide range of TV clients is difficult. The motivation for TV-XHTML Basic is to both provide an XHTML document type that can be shared across TV communities and that is rich enough to be used for the majority of content authoring. Since this is defined in such a way that XHTML Basic documents are in the set of valid documents of the TV-XHTML Basic, content authored for other constrained devices such as Mobile phones may also be used. Thus an XHTML Basic or TV-XHTML Basic document can be presented on TV clients worldwide. The document type definition for TV-XHTML Basic is implemented based on the XHTML modules defined in Modularization of XHTML [XHTMLMOD].

1.3.2 Background and Requirements

Existing standardised subsets and variants of HTML for TV clients are found in SMPTE DDE-1, DASE DAE, ARIB STD-B24 and DVB-MHP 1.1.  The common features found in these document types include:

1.3.3 Markup Content Comparison [1]:

• forms

• hypertext

• meta information

• object

• scripting

• structure

• style attribute

• stylesheet

• text

--------------------------------------------------------------------------------

[1] XHML modules as defined by W3C XHTML Modularization Recommendation.

It is not the intention of TV-XHTML Basic to limit the functionality of TV languages but to find a common basis. TVXHTML

Basic can be extended and built upon in specific systems.

1.3.4 Design Rationale

This section explains why certain HTML features beyond XHTML Basic are included

1.3.4.1 Style Sheets

The style element and style attribute are supported. Rationale?

1.3.4.2 Script and Events

The script and noscript elements are supported. TV devices generally support scripting to perform manipulation of the document object model to allow dynamic effects, plus extensions are often included for TV specific functionality such as channel changing. Event handler attributes used to invoke script programs are not supported. Event registration may be performed through the DOM. A generic event handling mechanism is more appropriate than hardwiring the event names in the document type definition.

1.3.4.3 Forms

Basic XHTML forms ([XHTMLMOD ], section 5.5.1) are supported. Since only devices with a local file system can take advantage of file and image input types in forms, they are not included in basic forms. Also, content developers should keep in mind that users may not be able to input many characters from TV devices (as the input device may be a remote control).

1.3.4.4 Tables

Basic XHTML tables ([XHTMLMOD], section 5.6.1) are not supported, tables can be difficult to lay out on TV devices which do not support scrolling. It possible to approximate table layout using the <div> element and CSS styling [TV CSS profile].

1.3.4.5 Frames

Frames are not supported. Frames can be difficult to lay out on TV devices which do not support scrolling and have different aspect ratios. It possible to approximate frames layout using the <object> element and CSS styling [TV CSS profile].

1.3.5 Conformance

This section is normative.

1.3.5.1 Document Conformance

A Conforming TV-XHTML Basic document is a document that requires only the facilities described as mandatory in this specification. Such a document must meet all of the following criteria:

• The document must conform to the constraints expressed in Appendix B.

• The root element of the document must be <html>.

• The name of the default namespace on the root element must be the XHTML namespace name, http://www.w3.org/1999/xhtml.

• There must be a DOCTYPE declaration in the document prior to the root element. If present, the public identifier included in the DOCTYPE declaration must reference the DTD found in Appendix B using its Formal Public Identifier. The system identifier may be modified appropriately.

• <!DOCTYPE html PUBLIC "-//W3C//DTD TV-XHTML Basic 1.0//EN"

• "http://www.w3.org/TR/tv-xhtml-basic/tv-xhtml-basic10.dtd">

• The DTD subset must not be used to override any parameter entities in the DTD.

1.3.5.2 User Agent Conformance

The user agent must conform to the "User Agent Conformance" section of the XHTML 1.0 specification ([XHTML1], section 3.2).

1.4 The TV-XHTML Basic Document Type

This section is normative.

The TV-XHTML Basic document type is defined as a set of XHTML modules. All XHTML modules are defined in the "Modularization of XHTML" specification [XHTMLMOD]. TV-XHTML Basic consists of the following XHTML-Basic modules:

1.4.1 Structure Module*+

body, head, html, title

1.4.2 Text Module*

abbr, acronym, address, blockquote, br, cite, code, dfn, div, em, h1, h2, h3, h4, h5, h6, kbd, p, pre, q, samp, span, strong, var

1.4.3 Hypertext Module*

a

1.4.4 List Module*+

dl, dt, dd, ol, ul, li

1.4.5 Basic Forms Module

form, input, label, select, option, textarea

1.4.6 Basic Tables Module +

caption, table, td, th, tr

1.4.7 Image Module+

img

1.4.8 Object Module

object, param

1.4.9 Meta information Module

meta

1.4.10 Link Module+

link

1.4.11 Base Module+

base

In addition TV-HTML Basic includes the following modules:

1.4.12 Stylesheet Module

style

1.4.13 Stylesheet Attribute Module

1.4.14 Scripting Module

script

(*) = This module is a required XHTML Host Language module.

(+) = This module is included in TV-XHTML Basic, however content authors are advised that certain legacy devices (e.g. in Japan) do not fully support it.

An XML 1.0 DTD is available in Appendix B.

NOTE: Since the HTML event handler attributes are not included in TV-XHTML Basic, form controls outside forms may not function as expected by the author.
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Annex B 

TV-XHTML Basic Document Type Definition

This appendix is normative.

B.1 SGML Open Catalog Entry for TV- XHTML Basic

This section contains the SGML Open Catalog-format definition of the TV-X HTML Basic FPI.

To be written...

B.2 TV-XHTML Basic Driver

This section contains the driver for the TV-XHTML Basic document type implementation as an XML DTD. It relies upon XHTML module implementations defined in [XHTMLMOD].

<!-- TV-XHTML Basic 1.0 DTD ......................................................-->

<!-- file: tv-xhtml-basic10.dtd --> 

<!--TV-XHTML Basic 1.0 DTD. This is TV-XHTML Basic, proper subset of XHTML and a proper superset of XHTML Basic, the Extensible HyperText Mark-up Language (XHTML). Copyright 1998-2000 World Wide Web Consortium (Massachusetts Institute of Technology,Institut National de Recherche en Informatique et en Automatique, Keio University). All Rights Reserved. Permission to use, copy, modify and distribute the TV-XHTML Basic DTD and its accompanying documentation for any purpose and without fee is hereby granted in perpetuity; provided that the above copyright notice and this paragraph appear in all copies. The copyright holders make no representation about the suitability of the DTD for any purpose. It is provided "as is" without expressed or implied warranty.  Editors: Sean Hayes mailto:shayes@microsoft.com. Revision: $Id: tvxhtml-basic10.dtd,v2.13 2002/6/6 $ SMI --> 

<!-- This is the driver file for version 1.0 of the TV-XHTML Basic DTD. This DTD is identified by the PUBLIC and SYSTEM identifiers: PUBLIC:"-//W3C//DTD TV-XHTML Basic 1.0//EN" SYSTEM: "http://www.w3.org/TR/tv-xhtml-basic/tv-xhtml-basic10.dtd" -->

 <!ENTITY % XHTML. version "-//W3C//DTD TV-XHTML Basic 1.0//EN" >

 <!-- Use this URI to identify the default namespace: http://www.w3.org/1999/xhtml. See the Qualified Names module for information on the use of namespace prefixes in the DTD. -->

<!ENTITY % NS.prefixed "IGNORE" >

 <!ENTITY % XHTML.prefix "" >

 <!-- Reserved for use with the XLink namespace: --> <!ENTITY% XLINK.xmlns "" >

 <!ENTITY % XLINK.xmlns.attrib "" >

 <!-- For example, if you are using TV-HTML Basic 1.0 directly, use the FPI in the DOCTYPE declaration, with the xmlns attribute on the document element to identify the default namespace: <?xml version= "1.0"?> 

<!DOCTYPE html PUBLIC "-//W3C//DTD TV-XHTML Basic 1.0//EN" "http://www.w3.org/TR/tv-xhtml-basic/tv-xhtml-basic10.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang= "en" > ... 

</html> --> 

<!—reserved for future use with document profiles -->
<!ENTITY % XHTML.profile "" > 

<!-- Bidirectional Text features This feature-test entity is used to declare elements and attributes used for bidirectional text support. -->

 <!ENTITY % XHTML.bidi "IGNORE" >

 <?doc type="doctype" role= "title"{ TV-XHTML Basic 1.0 }?>

 <!-- :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: --> 

<!ENTITY % xhtml-events.module "IGNORE"> 

<!ENTITY % xhtml-bdo.module "%XHTML.bidi;" >

 <!ENTITY %xhtml-model.mod PUBLIC "-//W3C//ENTITIES XHTML Basic1.0 Document Model 1.0//EN" "xhtml-basic10-model-1.mod" >
<!ENTITY % xhtml-framework.mod PUBLIC "-//W3C//ENTITIES XHTML Modular Framework

1.0//EN" "xhtml-framework-1.mod">

%xhtml-framework.mod;

<!ENTITY % pre.content "( #PCDATA | %InlStruct.class; %InlPhras.class; %Anchor.class; %Inline.extra; )*"> 

<!ENTITY% xhtml-text.mod PUBLIC "-//W3C//ELEMENTS XHTML Text 1.0//EN" "xhtml-text-1.mod" >

%xhtml-text.mod;

 <!ENTITY % xhtml-hypertext.mod PUBLIC "-//W3C//ELEMENTS

XHTML Hypertext 1.0//EN" "xhtml-hypertext-1.mod" >

%xhtml-hypertext.mod;

 <!ENTITY % xhtml-list.mod PUBLIC "-//W3C//ELEMENTS XHTML Lists 1.0//EN" "xhtml-list-1.mod" >

%xhtml-list.mod;

 <!-- ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -->

<!—Image Module ............................................... -->

<!ENTITY % xhtml-image.module "INCLUDE" >

<![%xhtml-image.module;[ <!ENTITY % xhtml-image.mod PUBLIC "-//W3C//ELEMENTS XHTML Images 1.0//EN" "xhtml-image-1.mod"  %xhtml-image.mod;]]>

 <!—Tables Module ............................................... -->

<!ENTITY % xhtml-table.module "INCLUDE" >

 <![%xhtml-table.module;[<!ENTITY % xhtml-table.mod PUBLIC "-//W3C//ELEMENTS XHTML Basic Tables 1.0//EN" "xhtml-basic-table-1.mod" > %xhtml-table.mod;]]> 

<!—Forms Module ............................................... -->

<!ENTITY % xhtml-form.module "INCLUDE" >

<![%xhtml-form.module;[ <!ENTITY % xhtml-form.mod PUBLIC "-//W3C//ELEMENTS XHTML Basic Forms 1.0//EN" "xhtml-basic-form-1.mod" > %xhtml-form.mod;]]> 

<!—Link Element Module ........................................ -->

<!ENTITY % xhtml-link.module "INCLUDE" > <![%xhtml-link.module;[<!ENTITY %

xhtml-link.mod PUBLIC "-//W3C//ELEMENTS XHTML Link Element 1.0//EN" "xhtml-link-1.mod" > %xhtml-link.mod;]]>

 <!—Document Metainformation Module ............................ -->

<!ENTITY % xhtml-meta.module "INCLUDE" >

<![%xhtml-meta.module;[ <!ENTITY % xhtml-meta.mod PUBLIC "-//W3C//ELEMENTS XHTML Metainformation 1.0//EN" "xhtml-meta-1.mod" > %xhtml-meta.mod;]]>

 <!—Base Element Module ........................................ -->

<!ENTITY % xhtml-base.module "INCLUDE" >

 <![%xhtml-base.module;[<!ENTITY % xhtml-base.mod PUBLIC "-//W3C//ELEMENTS XHTML Base Element 1.0//EN" "xhtml-base-1.mod" > %xhtml-base.mod;]]>

 <!—Param Element Module ....................................... -->

<!ENTITY % xhtml-param.module "INCLUDE" >

 <![%xhtml-param.module;[<!ENTITY % xhtml-param.mod PUBLIC "-//W3C//ELEMENTS XHTML Param Element 1.0//EN" "xhtml-param-1.mod" > %xhtml-param.mod;]]> 

<!—Embedded Object Module ..................................... -->

<!ENTITY % xhtml-object.module "INCLUDE" >

 <![%xhtml-object.module;[ <!ENTITY % xhtml-object.mod PUBLIC "-//W3C//ELEMENTS XHTML Embedded Object 1.0//EN" "xhtml-object-1.mod" > %xhtml-object.mod;]]>

<!ENTITY % xhtml-struct.mod PUBLIC "-//W3C//ELEMENTS XHTML Document Structure 1.0//EN" "xhtml-struct-1.mod" >

 %xhtml-struct.mod;

<!-- Extension modules To be included -->

<!-- end of TV-HTML Basic 1.0 DTD ........................................... -->

B.3 XHTML Basic Customizations

An XHTML Family Document Type (such as TV-X HTML Basic) must define the content model that it uses. This is

done through a separate content model module that is instantiated by the XHTML Modular Framework. The content

model module and the TV-X HTML Basic Driver (above) work together to customize the module implementations to the

document type's specific requirements. The content model module for TV-X HTML Basic is defined below:

<!-- ....................................................................... -->

<!-- TV-XHTML Basic 1.0 Document Model Module .................................... -->

<!-- file: tv-html-basic10-model-1.mod

This is TV-XHTML Basic, a proper subset of XHTML.

Copyright 1998-2000 W3C (MIT, INRIA, Keio), All Rights Reserved.

Revision: $Id: tv-xhtml-basic10-model-1.mod,v 2.8 2000/11/03 14:28:25 mimasa Exp $ SMI

This DTD module is identified by the PUBLIC and SYSTEM identifiers:

PUBLIC "-//W3C//ENTITIES TV-XHTML Basic 1.0 Document Model 1.0//EN"

SYSTEM "http://www.w3.org/TR/tv-xhtml-basic/tv-xhtml-basic10-model-1.mod"

Revisions: (none)....................................................................... -->

<!-- TV-XHTML Basic Document Model

This module describes the groupings of elements that make up

common content models for XHTML elements.-->

<!-- Optional Elements in head .............. -->

<!ENTITY % HeadOpts.mix "( %meta.qname; | %link.qname; | %object.qname; )*" >

<!-- Miscellaneous Elements ................. -->

<!ENTITY % Misc.class "" >

<!-- Inline Elements ........................ -->

<!ENTITY % InlStruct.class "%br.qname; | %span.qname;" >

<!ENTITY % InlPhras.class"| %em.qname; | %strong.qname; | %dfn.qname; | %code.qname;  |%samp.qname; | %kbd.qname; | %var.qname; | %cite.qname;| %abbr.qname; | %acronym.qname;   | %q.qname;" >

<!ENTITY % InlPres.class "" >

<!ENTITY % I18n.class "" >

<!ENTITY % Anchor.class "| %a.qname;" >

<!ENTITY % InlSpecial.class "| %img.qname; | %object.qname;" >

<!ENTITY % InlForm.class "| %input.qname; | %select.qname; | %textarea.qname;

| %label.qname;">

<!ENTITY % Inline.extra "" >

<!ENTITY % Inline.class

"%InlStruct.class;

%InlPhras.class;

%Anchor.class;

%InlSpecial.class;

%InlForm.class;

%Inline.extra;"

>

<!ENTITY % InlNoAnchor.class

"%InlStruct.class;

%InlPhras.class;

%InlSpecial.class;

%InlForm.class;

%Inline.extra;"

>

<!ENTITY % InlNoAnchor.mix

"%InlNoAnchor.class;

%Misc.class;"

>

<!ENTITY % Inline.mix

"%Inline.class;

%Misc.class;"

>

<!-- Block Elements ......................... -->

<!ENTITY % Heading.class "%h1.qname; | %h2.qname; | %h3.qname;| %h4.qname; | %h5.qname; | %h6.qname;">

<!ENTITY % List.class "%ul.qname; | %ol.qname; | %dl.qname;" >

<!ENTITY % Table.class "| %table.qname;" >

<!ENTITY % Form.class "| %form.qname;" >

<!ENTITY % BlkStruct.class "%p.qname; | %div.qname;" >

<!ENTITY % BlkPhras.class "| %pre.qname; | %blockquote.qname; | %address.qname;">

<!ENTITY % BlkPres.class "" >

<!ENTITY % BlkSpecial.class "%Table.class;%Form.class;">

<!ENTITY % Block.extra "" >

<!ENTITY % Block.class "%BlkStruct.class; %BlkPhras.class; %BlkSpecial.class;%Block.extra;">

<!ENTITY % Block.mix "%Heading.class;| %List.class;| %Block.class;%Misc.class;">

<!-- All Content Elements ................... -->

<!-- declares all content except tables-->

<!ENTITY % FlowNoTable.mix "%Heading.class; | %List.class; | %BlkStruct.class; %BlkPhras.class; %Form.class; %Block.extra; | %Inline.class; %Misc.class;">

<!ENTITY % Flow.mix "%Heading.class; | %List.class; | %Block.class; | %Inline.class; %Misc.class;">

<!-- end of tv-xhtml-basic10-model-1.mod -->

-Attachment 2-
W3C CSS-TV Profile Style sheet Comparison

	NAME
	ARIB-BML

	DASE-XDML
	DVB-HTML

	*
	Supported (in use)
	Supported
	Supported

	E
	Supported (in use)
	Supported
	Supported

	E F
	Supported
	Supported
	Supported

	 E>F
	No
	Supported
	Supported

	 E+F
	No
	Supported
	Supported

	E:focus
	Supported (in use)
	Supported
	Supported

	E:active
	Supported (in use)
	Supported
	Supported

	margin-top
	Supported
	Supported
	Supported

	margin-right
	Supported
	Supported
	Supported

	margin-bottom
	Supported
	Supported
	Supported

	margin-left
	Supported
	Supported
	Supported

	margin
	Supported (in use)
	Supported
	Supported

	padding-top
	Supported (in use)
	Supported
	Supported

	padding-right
	Supported (in use)
	Supported
	Supported

	padding-bottom
	Supported (in use)
	Supported
	Supported

	padding-left
	Supported (in use)
	Supported
	Supported

	padding
	Supported
	Supported
	Supported

	border-width
	Supported (in use)
	Supported
	Supported

	border-top-color
	Supported
	Supported
	Supported

	border-right-color
	Supported
	Supported
	Supported

	border-bottom-color
	Supported
	Supported
	Supported

	border-left-color
	Supported
	Supported
	Supported

	border-color
	Supported
	Supported
	Supported

	border-top-style
	Supported
	Supported
	Supported

	border-right-style
	Supported
	Supported
	Supported

	border-bottom-style
	Supported
	Supported
	Supported

	border-left-style
	Supported
	Supported
	Supported

	border-style
	Supported (in use)
	Supported
	Supported

	border-top
	Supported
	Supported
	Supported

	border-right
	Supported
	Supported
	Supported

	border-bottom
	Supported
	Supported
	Supported

	border-left
	Supported
	Supported
	Supported

	border
	Supported
	Supported
	Supported

	position
	Supported (in use)
	Supported
	Supported

	left
	Supported (in use)
	Supported
	Supported

	top
	Supported (in use)
	Supported
	Supported

	width
	Supported (in use)
	Supported
	Supported

	height
	Supported (in use)
	Supported
	Supported

	z-index
	Supported (in use)
	Supported
	Supported

	line-height
	Supported (in use)
	Supported
	Supported

	vertical-align
	Supported
	Supported
	Supported

	display
	Supported (in use)
	Supported
	Supported

	bottom
	Supported
	Supported
	Supported

	right
	Supported
	Supported
	Supported

	float
	Supported
	Supported
	Supported

	clear
	Supported
	Supported
	Supported

	visibility
	Supported (in use)
	Supported
	Supported

	clip
	Supported
	Supported
	Supported

	list-style-type
	Supported
	Supported
	Supported

	list-style-image
	Supported
	Supported
	Supported

	list-style-position
	Supported
	Supported
	Supported

	list-style
	Supported
	Supported
	Supported

	Background
	Supported
	Supported
	Supported

	background-color
	Supported
	Supported
	Supported

	background-image
	Supported (in use)
	Supported
	Supported

	background-repeat
	Supported (in use)
	Supported
	Supported

	background-position
	Supported
	Supported
	Supported

	Color
	Supported
	Supported
	Supported

	font-family
	Supported (in use)
	Supported
	Supported

	font-style
	Supported
	Supported
	Supported

	font-size
	Supported (in use)
	Supported
	Supported

	font-variant
	Supported
	Supported
	Supported

	font-weight
	Supported (in use)
	Supported
	Supported

	font
	Supported
	Supported
	Supported

	text-indent
	Supported
	Supported
	Supported

	text-align
	Supported (in use)
	Supported
	Supported

	text-decoration
	Supported
	Supported
	Supported

	text-transform
	Supported
	Supported
	Supported

	white-space
	Supported (in use)
	Supported
	Supported

	caption-side
	Supported
	Supported
	Supported

	outline-color
	Supported
	Supported
	Supported

	outline-width
	Supported
	Supported
	Supported

	outline-style
	Supported
	Supported
	Supported

	outline
	Supported
	Supported
	Supported


-Attachment 3-

	Comparison Table for Reference Model and Monomedia (Work in Progress)

	

	References:
	ARIB
	STD-B24(Ver. 3.2), STD-B21(Ver.3.0), STD-B25(ver.3.0), STD-B10(Ver.3.2), TR-B15(Ver.2.0)
	

	
	ATSC DASE-1
	CS/100-1, CS/100-2, CS/100-3, CS/100-4, CS/100-5, CS/100-6, CS/100-7, CS/100-8
	

	
	DVB MHP
	TS 101812   (current:1.0).+. (draft 1.0.1).+. (soon 1.1, including DVB-HTML)
	

	
	OCAP
	ITU Rec. J.200
	

	
	MHEG-5 UK Profile 1
	Digital Terrestrial Television MHEG-5 Specification (1.05) 
	

	
	SMPTE DDE1
	SMPTE EG39, 363M, 357M
	

	

	1.
Reference Model

	
	ARIB
	ATSC DASE-1
	DVB-MHP
	CableLabs-OCAP
	MHEG-5 UK Profile 1
	SMPTE DDE1
	Common specifications

	System Reference
	see Vol.1, Part.1, Chap.4 of B24

(Digital satellite/terrestrial/cable broadcasting system with asymmetrical interaction channel.)  
	see section 1.2 of CS/100-1

(Any transport systems)  
	see section 5.1 of TS 101812

(applicable to all DVB defined transmission media and networks such as satellite, cable, terrestrial, and microwave. The application areas are Enhanced broadcasting, Interactive broadcasting and Internet access.)
	see section 5.2 of TD015
	(Used in the UK for Digital Terrestrial Services)
	Transport independent.  Uses IP Multicast and bindings defined for analog and digital networks.
	

	Protocol Stack
	see Vol.1, Part.1, Chap.5 of B24
(Data carousel and Independent PES transmission schemes are specified.)  
	see CS/100-7

(ref. to A90. The ATSC document A90 specifies data carousel for asynchronous data, PES for syncronized streaming data and data piping scheme)
	see section 6.2 and section 6.3 of TS 101812
(Object carousel with data carousel, DVB multiprotocol encapsulation and data piping) 
	 
	(DSMCC Object carousel)
	Transport indpendent. Original use on UHTTP. 
	 

	SI
	ref. To ARIB-B10
	see T3-535r0 
(ref. to A65)
	ref. to ETS 300 468 2nd Edition
	
	ref. to ??
	Transport independent.
	

	Conditional Access
	ref. To ARIB-B25

featuring IC card interface
	none specified
	
	
	
	Transport dependent.
	

	App->App Navigation
	- SI is used to generate EPG. EPG applications depend on the receivers. Using the EPG application, Application can be selected.

- Input of the service ID with remote controller results the selection of Application.
	PA (procedural app) may indirectly cause another app to load by selecting a service containing an auto-launch app. DA (declarative app) may cause another app to load by performing hypertext navigation to app or by selecting a service containing an auto-launch app.
	 
	 
	MHEG-5 allows an application to be replaced temporarily or permanently by any other application on a filesystem that is available without changing service.
	 New document trees can be loaded programmatically.
	 

	content/content Navigation
	Hyperlink can be embedded in the declarative contents
	Hyperlink navigation may occur in DA.
	
	
	Programmable hyperlinks for navigation
	Hyperlink navigations
	

	Broadcasting signalling
	Event message scheme of MPEG-2 DSM-CC
	application/dase-trigger specified in CS/100-1
	
	
	Event message scheme of MPEG-2 DSM-CC
	Triggers as defined in SMPTE 363.
	

	Locators
	RFC 1738, RFC 2396,

Extension of schemes such as arib: and arib-dc:
	RFC 2396, RFC 2838 (tv:), SMPTE 343M (lid:). Extensions of "archive:" 
	
	
	dvb:// for service selection, DSM:// for DSMCC object references
	Tv:, lid: and http:, javascript:
	

	Decoder Model
	see Vol.1, Part.1, Chap.6 of B24
(It features PE, modem and IC card interface)
	see sections 4.3 and 5.2 of CS/100-1.
	see section 5.2 and section 5.3 of TS 101812
	
	See section 6.7 of UK MHEG-5 specifications
	See SMPTE 363M.
	

	tuner
	- Satellite (12GHz band)

- Terrestrial (UHF)

- Cable
	Terrestrial (via CS/100-7)
	
	
	Terrestrial
	Transport independent.
	

	Screen resources
	
	
	
	
	
	
	

	(Logical coordinate and Display coordinate)
	see Vol.1, Part.1, Chap.7 of B24
(Mapping is defined for both square pixel and non-square pixel)
	see section 5.2..4 of CS/100-1 and figure 1 of CS/100-2.
	see section 13 of TS 101812
	
	Fixed 720x576 pels with selectable 4:3 or 16:9 aspect ratios
	See HTML4 and CSS1.
	

	(Colorimetry)
	see Vol.1, Part.1, Chap.7 of B24
(ITU-R BT709)
	not defined

(see section 5.2.5.4.4 of CS/100-1)
	see section 7.5 of TS 101812
	
	See section 4.3 of UK MHEG-5 specifications
	See HTML4.
	

	(Composition of planes)
	see Vol.1, Part.1, Chap.7 of B24
(It consists of video plane, still picture plane, swithing plane for video and still picture, text and graphics plane and subtitle plane)
	see section 5.2 of CS/100-1

(It consists of Background plane for graphic or still picture, Video plane, Graphics plane and Cursor plane. Alpha blending of graphic and video is possible.)
	see section 13 of TS 101812
	
	Video or still picture plane behind graphics plane with alpha blending
	See PNG alpha channel support.
	

	Non-volatile storage
	not specified

(The size is specified as 65 kB in ARIB TR-B15) 
	not specified
	
	
	1024 bytes shared between broadcast services
	HTTP Cookies.(1KB for storage)
	

	Volatile storage
	not specified

(The size is specified as 2 MB in ARIB B21) 
	application can specify required/requested size; see section 6.1.1.6.4.1.4 of CS/100-1
	
	
	See section 6.7 of UK MHEG-5 specifications (a minimum of 1MB is required)
	1MB content cache.
	

	Network resources
	ref. to ARIB B21

(specifies V.22bis as basic modem for PSTN and variety of connections such as ISDN. xDSL, cable modem, FTTH, mobile-phone and ethernet)
	none required; none assumed
	
	
	None required, hardware requirement specifies V.22bis? basic PSTN modem
	Optional IP return channel.
	

	User interfaces
	Remote control unit with “select”, “up”, “down”, “left”,  “right” and other buttons
	-Navigation device with “select”, “up”, “down”, “left”,  “right” and other buttons
	-A virtual keyboard or a physical keyboard
	
	Remote control unit with “select”, cursor and coloured keys
	Navigation device (RC or KB) for selecting hyperlinks.
	

	Boot configuration
	Not specified (depends on the receivers)
	not specified
	
	
	?
	
	

	System Registry
	Not specified (depends on the receivers)
	not specified
	
	
	not required
	
	

	
	
	
	
	
	
	
	


	2.Monomedia
	
	
	
	
	
	
	

	
	ARIB
	ATSC DASE-1
	DVB
	OCAP
	MHEG-5 UK Profile 1
	SMPTE DDE1
	Common specifications

	Application Metadata
	None
	application/dase (XML based), specified by CS/100-1.
	?
	?
	?
	See SDP record definition in SMPTE 357.
	

	Video(streaming)
	MPEG2

  MP@HL,

  MP@ML

  1920 x 1080

  1280 x 720

  720 x 480

  352 x 240
	MPEG2
	MPEG2
	MPEG2
	MPEG2
	MPEG2

Format independent.

ANALOG
	MPEG2

	
	MPEG1

  352 x 240

  176 x 120
	
	
	
	
	MPEG1
	

	
	MPEG4
	
	
	
	
	
	

	Video(non-streaming)
	MNG (limited colour depth)
	MNG
	MPEG-2Video “drips”
	MPEG-2Video “drips”
	Not required
	
	

	Still picture
	JPEG

MPEG2-I 

 1920 x 1080

 1280 x 720

 720 x 480

 352 x 240
	JPEG
	JPEG

MPEG2-I


	JPEG

MPEG2-I


	MPEG2-I
	JPEG
	JPEG

	Graphics

(broadcast profile,

‘Web profile’)
	PNG (limited colour depth)
	PNG
	PNG

[GIF optional]


	PNG

GIF (legacy)

Animated GIF

SWF(Macromedia Flash)
	PNG
	PNG
	PNG

	Graphics resolution
	1920x1080 (16:9)

1280x720 (16:9)

940x540 (16:9)

720x480 (16:9, 4:3)
	640x480 (required). 1920x1080, 1280x720 and 960x540 (optional)
	
	
	720 x 576
	Resolution independent.
	

	Audio(streaming)
	MPEG2 AAC

MPEG2 BC

MPEG4
	AC-3
	MPEG1
	MPEG1

AC3
	MPEG1 ?
	Audio independent.
	

	Audio(non-streaming)
	PCM (AIFF-C)
	PCM (8bit mu-law)
	MPEG1
	WAVE with MPEG-1 and MS PCM format, AC3
	PCM (8bit mu-law)
	

	
	
	
	
	
	MPEG1
	
	

	Plain Text
	EUC-J, Shift-JIS, UTF-16
	none
	UTF-8
	UTF-8, ISO 8859-1
	UTF-8
	8859-1
	

	Font
	DRCS
	Portable Font Resource, ISO/IEC 16500-6 :1999
	Portable Font Resource defined by DAVIC

(BitStream)
	Portable Font Resource defined by DAVIC

(BitStream)
	
	Built in
	

	Font Mapping
	None
	
	Font map file
	
	
	
	

	Archive content
	(RFC2068:HTTP1.1 is supported)
	ZIP (specified by T3-CS/100-5), and JAR (specified by CS/100-3 and Sun Manifest format).
	ZIP files (optional)
	ZIP files

Packaged files
	
	None
	

	Trigger Content
	(DSM-CC Event message)
	Trigger (XML based), specified by CS/100-1..
	(DSM-CC Event message)
	(DSM-CC Event message)

DDE-1
	DSM-CC Event message
	Trigger defined in SMPTE 363M.
	


	2-dimensional table data
	CSV table,

Binary table
	none
	
	
	
	
	

	External

XML document
	Specified (loadXMLdocument etc.)
	none
	
	
	
	
	

	Colour look-up table
	supported
	none
	
	
	
	
	

	Signature
	None
	none
	Signature, certificate, CRL
	
	
	None
	

	Manifest
	Resourse list
	none
	Hash files
	
	
	None
	

	Permission request
	(Parental rating?)
	Permission Request (XML based), specified by CS/100-6.
	Permission request files
	
	
	None
	

	Subtitles
	ARIB Subtitle
	EIA-708 (closed caption)
	DVB Subtitles

Teletext defined in EN 300 472
	EIA-708

EIA-608 (legacy)
	DVB Subtitles
	
	


	Comparison table for the PE specifications (Work in progress)

	

	
	References:
	ARIB
	STD-B24 (Ver. 3.2)
	

	
	
	ATSC DASE-1
	CS/100-1, CS/100-2, CS/100-3, CS/100-4, CS/100-5, CS/100-6, CS/100-7, CS/100-8

	
	
	DVB MHP
	TS 102812
	
	
	

	
	
	OCAP
	TD15 of the Beaverton meeting
	
	
	

	
	
	SMPTE DDE1
	SMPTE 363M
	
	
	

	
	
	
	
	
	
	

	0.
Declarative contents
	
	
	
	
	

	 
	ARIB
	ATSC DASE-1
	DVB-MHP 1.1
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	Identification name of the markup content
	BML
(Two operation profiles exist; basic and extended services.)
	XDML
	DVB-HTML
	OCAP HTML profile
	 HTML4
	 

	

	1.
ELEMENTS

	
	ARIB
	ATSC  DASE-1 
	DVB-MHP 1.1
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	XHTML1.0/HTML4.0/HTML3.2  ELEMENTS
	
	subset of XHTML 1.0 via XHTML Modularization, and extention
(profile for the basic service are described in parentheses below.)
	subset of XHTML 1.0 via XHTML Modularization
	subset of XHTML 1.0 via XHTML Modularization
	HTML 4.0 and XHTML 1.0
	 HTML 4
	 

	Structure Module
	body, head, html, title
	Supported (body, head, title are in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Text Module
	abbr, acronym, address, blockquote, br, cite, code, dfn, div, em, h1, h2, h3, h4, h5, h6, kbd, p, pre, q, samp, span, strong, var
	Supported (br, div, p, and span are in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Hypertext Module
	a
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	List Module
	dl, dt, dd, ol, ul, li
	Supported (not in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Applet Module
	applet, param
	Supported (not in use)
	No
	No
	Supported
	 Supported(but deprecated in HTML 4.0)
	 

	Presentation Module
	b,big, hr, i, small, sub, sup, tt
	Supported (not in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Edit Module
	del, ins
	Supported (not in use)
	No
	No
	No
	 Supported
	 

	Bi-directional text

Module
	bdo
	Supported (not in use)
	Supported
	Supported
	No
	 Supported
	 

	Basic Forms Module
	form, input, select, option, textarea, label
	Supported (not in use)
	No
	No
	No
	 Supported
	 

	Forms Module
	form, input, select, option, textarea, button, fieldset, label, legend, optgoup
	Supported (input is in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Basic Table Module
	caption, table, td, th, tr
	Supported (not in use)
	No
	Supported
	No
	 Supported
	 

	Table Module
	caption, table, td, th, tr, col, colgroup, tbody, thead, tfoot
	Supported (not in use)
	Supported
	No
	Supported
	 Supported
	 

	Image Module
	img
	Supported (not in use)
	No
	Supported
	Supported
	 Supported
	 

	Client Side Image

Map Module
	a&, area, img&, input&, map, object&
	Supported (not in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Server Side Image Map Module
	img&, input&
	Supported (not in use)
	No
	No
	Supported
	 Supported
	 

	Object Module
	object, param
	Supported (object is in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Frames Module
	frameset, frame, noframes
	Supported (not in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Target Module
	a&, area&, base&, link&, form&
	Supported (not in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Iframe Module
	iframe
	Supported (not in use)
	No
	Supported
	Supported
	 Supported
	 

	Intrinsic Events Module
	a&, area&, frameset&, form&, body&, label&, input&, select&, textarea&, button&
	Supported (a&, body&, and input& are in use)
	Supported
	No
	Supported
	 Supported
	 

	Meta Information Module
	meta
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Scripting Module
	noscript, script
	Supported (script is in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Stylesheet Module
	style
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Style Attribute Module
	style attribute
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Link Module
	link
	Supported (not in use)
	No
	Supported
	Supported
	 Supported
	 

	Base Module
	base
	Supported (not in use)
	No
	Supported
	Supported
	 Supported
	 

	Name Identification Module
	a&, applet&, form&, frame&, iframe&, img&, map&
	Supported (not in use)
	Supported
	No
	Supported
	 Supported
	 

	Legacy Module
	basefont, center, dir, font, isindex, menu, s, strike, u
	Supported (not in use)
	No
	No
	Supported
	 Supported
	 

	Extension:BML Module
	 bml, bevent, beitem, ifrane&, body&, div&, span&, a&, bdo&, object&
	 Supported (in use)
	No
	No
	No
	 No
	 

	

	2. ATTRIBUTES

	 
	ARIB
(profile for the basic service are described in parentheses below.)
	ATSC  DASE-1 
	DVB-MHP 1.1 
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	XHTML1.0/HTML4.0/HTML3.2  ELEMENTS
	 
	 
	 
	 
	 
	 

	%Common.attrib;
	
	 
	 
	 
	 
	 
	 

	(%Core.attrib;)
	class
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	 
	id
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	 
	title
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	(%Style.attrib;)
	style
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	(%I18n.attrib;)
	xml:lang
	Supported (ja)
	Supported
	Supported
	Supported
	 Supported
	 

	 
	dir
	Supported (ltr)
	Supported
	Supported
	ltr
	 Supported
	 

	(%Events.attrib;)
	onclick
	Supported (in use)
	Supported
	No
	Supported
	 Supported
	 

	 
	ondbclick
	Supported
	Supported
	No
	No
	 Supported
	 

	 
	onmousedown
	Supported
	Supported
	No
	No
	 Supported
	 

	 
	onmouseup
	Supported
	Supported
	No
	No
	 Supported
	 

	 
	onmouseover
	Supported
	Supported
	No
	Supported
	 Supported
	 

	 
	onmousemove
	Supported
	Supported
	No
	Supported
	 Supported
	 

	 
	onmouseout
	Supported
	Supported
	No
	Supported
	 Supported
	 

	 
	onkeypress
	Supported
	Supported
	No
	Supported
	 Supported
	 

	 
	onkeydown
	Supported (in use)
	Supported
	No
	Supported
	 Supported
	 

	 
	onkeyup
	Supported (in use)
	Supported
	No
	Supported
	 Supported
	 

	Structure Modules
	
	 
	 
	 
	 
	 
	 

	body
	%Common.attrib;
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	
	%core.attrib;
	Supported (in use)
	
	
	
	
	

	
	%I18.attrib;
	Supported (in use)
	
	
	
	
	

	
	%Events.attrib
	Supported
	
	
	
	
	

	head
	%I18n.attrib;
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	 
	Profile
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	html
	%I18n.attrib;
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	 
	Version
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	 
	Xmlns
	Supported
	Supported
	Supported
	Supported
	 Supported
	 

	title
	%I18n.attrib;
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	Text Modules
	 
	 
	 
	 
	 
	 

	abbr
	%Common.attrib;
	Supported
	Supported
	Supported
	 
	 Supported
	 

	acronym
	%Common.attrib;
	Supported
	Supported
	Supported
	 
	 Supported
	 

	address
	%Common.attrib;
	Supported
	Supported
	Supported
	 
	 Supported
	 

	blockquote
	%Common.attrib;
	Supported
	Supported
	Supported
	 
	 Supported
	 

	 
	cite
	Supported
	Supported
	Supported
	 
	 Supported
	 

	br
	%Core.attrib;
	Supported (in use)
	Supported
	Supported
	Supported
	 Supported
	 

	cite
	%Common.attrib;
	Supported
	Supported
	Supported
	 
	 Supported
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	u
	%Common.attrib;
	No
	No
	No
	Supported
	 Supported
	 

	body&
	alink
	No
	No
	No
	Supported
	 Supported
	 

	 
	background
	No
	No
	No
	Supported
	 Supported
	 

	
	bgcolor
	No
	No
	No
	Supported
	 Supported
	 

	 
	link
	No
	No
	No
	Supported
	 Supported
	 

	 
	text
	No
	No
	No
	Supported
	 Supported
	 

	 
	vlink
	No
	No
	No
	Supported
	 Supported
	 

	br&
	clear
	No
	No
	No
	Supported
	 Supported
	 

	caption&
	align
	No
	No
	No
	Supported
	 Supported
	 

	div&
	align
	No
	No
	No
	Supported
	 Supported
	 

	dl&
	compact
	No
	No
	No
	Supported
	 Supported
	 

	h1-h6&
	align
	No
	No
	No
	Supported
	 Supported
	 

	hr&
	align
	No
	No
	No
	Supported
	 Supported
	 

	 
	noshade
	No
	No
	No
	Supported
	 Supported
	 

	 
	size
	No
	No
	No
	Supported
	 Supported
	 

	 
	width
	No
	No
	No
	Supported
	 Supported
	 

	img&
	align
	No
	No
	No
	Supported
	 Supported
	 

	 
	border
	No
	No
	No
	Supported
	 Supported
	 

	 
	hspace
	No
	No
	No
	Supported
	 Supported
	 

	 
	vspace
	No
	No
	No
	Supported
	 Supported
	 

	input&
	align
	No
	No
	No
	Supported
	 Supported
	 

	legend&
	align
	No
	Supported
	No
	Supported
	 Supported
	 

	li&
	type
	No
	No
	No
	Supported
	 Supported
	 

	 
	value
	No
	No
	No
	Supported
	 Supported
	 

	ol&
	compact
	No
	No
	No
	Supported
	 Supported
	 

	 
	start
	No
	No
	No
	Supported
	 Supported
	 

	 
	type
	No
	No
	No
	Supported
	 Supported
	 

	p&
	align
	No
	No
	No
	Supported
	 Supported
	 

	pre&
	width
	No
	No
	No
	Supported
	 Supported
	 

	script&
	language
	No
	No
	No
	Supported
	 Supported
	 

	table&
	align
	No
	No
	No
	Supported
	 Supported
	 

	tr&
	bgcolor
	No
	No
	No
	Supported
	 Supported
	 

	th&
	bgcolor
	No
	No
	No
	Supported
	 Supported
	 

	 
	height
	No
	No
	No
	Supported
	 Supported
	 

	 
	nowrap
	No
	No
	No
	Supported
	 Supported
	 

	 
	width
	No
	No
	No
	Supported
	 Supported
	 

	td&
	bgcolor
	No
	No
	No
	Supported
	 Supported
	 

	 
	height
	No
	No
	No
	Supported
	 Supported
	 

	 
	nowrap
	No
	No
	No
	Supported
	 Supported
	 

	 
	width
	No
	No
	No
	Supported
	 Supported
	 

	ul&
	compact
	No
	No
	No
	Supported
	 Supported
	 

	 
	type
	No
	No
	No
	Supported
	 Supported
	 

	Extension:BML Module
	
	 
	 
	 
	 
	 

	bml
	%I18n.attrib;
	Supported (in use)
	No
	No
	No
	 No
	 

	
	version
	Supported
	No
	No
	No
	No
	

	 
	xmlns
	Supported
	No
	No
	No
	 No
	 

	bevent
	id
	Supported (in use)
	No
	No
	No
	 No
	 

	beitem
	id
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	type
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	onoccur
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	es_ref
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	message_group_id
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	message_id
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	message_version
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	module_ref
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	language_tag
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	register_id
	Supported
	No
	No
	No
	 No
	 

	 
	service_id
	Supported
	No
	No
	No
	 No
	 

	 
	event_id
	Supported
	No
	No
	No
	 No
	 

	 
	time_mode
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	Time_value
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	object_id
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	subscribe
	Supported
	No
	No
	No
	 No
	 

	Iframe&
	Align
	Supported
	No
	No
	No
	 No
	 

	body&
	invisible
	Supported (in use)
	No
	No
	No
	 No
	 

	div&
	accesskey
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	onfocus
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	onblur
	Supported (in use)
	No
	No
	No
	 No
	 

	 p&
	accesskey
	Supported (in use)
	No
	No
	No
	 No
	 

	
	onfocus
	Supported (in use)
	No
	No
	No
	 No
	 

	 
	onblur
	Supported (in use)
	No
	No
	No
	 No
	 

	 span&
	accesskey
	Supported (in use)
	No
	No
	No
	 No
	 

	
	onfocus
	Supported (in use)
	
	
	
	No
	

	
	onblur
	Supported (in use)
	
	
	
	No
	

	a&
	effect
	Supported
	
	
	
	No
	

	bdo&
	orientation
	Supported
	
	
	
	No
	

	object&
	streamposition
	Supported (in use)
	
	
	
	No
	

	
	streamlooping
	Supported (in use)
	
	
	
	No
	

	
	streampositionnumber
	Supported
	
	
	
	No
	

	
	streampositiondenominator
	Supported
	
	
	
	No
	

	
	streamstatus
	Supported (in use)
	
	
	
	No
	

	
	streamlevel
	Supported
	
	
	
	No
	

	
	remain
	Supported (in use)
	
	
	
	No
	

	
	accesskey
	Supported (in use)
	
	
	
	No
	

	
	onfocus
	Supported (in use)
	
	
	
	No
	

	
	onblur
	Supported (in use)
	
	
	
	No
	

	ATSC extensions

	%Common.attribute (%Core.attrib;)
	xml:base
	No
	Supported
	No
	No
	No
	

	head&
	xml:base
	No
	Supported
	No
	No
	No
	

	html&
	xml:base
	No
	Supported
	No
	No
	No
	

	title&
	xml:base
	No
	Supported
	No
	No
	No
	

	param&
	xml:base
	No
	Supported
	No
	No
	No
	

	meta&
	xml:base
	No
	Supported
	No
	No
	No
	

	script&
	xml:base
	No
	Supported
	No
	No
	No
	

	style&
	xml:base
	No
	Supported
	No
	No
	No
	

	OCAP extensions

	div&
	accesskey
	No
	No
	No
	Supported
	No
	

	
	onfocus
	No
	No
	No
	Supported
	No
	

	
	onblur
	No
	No
	No
	Supported
	No
	

	p&
	accesskey
	No
	No
	No
	Supported
	No
	

	
	onfocus
	No
	No
	No
	Supported
	No
	

	
	onblur
	No
	No
	No
	Supported
	No
	

	span&
	accesskey
	No
	No
	No
	Supported
	No
	

	
	onfocus
	No
	No
	No
	Supported
	No
	

	
	onblur
	No
	No
	No
	Supported
	No
	

	object&
	accesskey
	No
	No
	No
	Supported
	No
	

	
	onfocus
	No
	No
	No
	Supported
	No
	

	
	onblur
	No
	No
	No
	Supported
	No
	


	3. STYLESHEET PROPERTIES etc.
	
	
	
	
	

	 
	
	ARIB
(profile for the basic service are described in parentheses below.)
	ATSC DASE -1
	DVB-MHP 1.1 
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	CSS2 
	 
	Subset of CSS2
	Subset of CSS2
	Superset of CSS2
	Subset of CSS2
	 CSS1
	 

	Selector
	*
	Supported (in use)
	Supported
	Supported
	Supported
	 
	 

	 
	E
	Supported (in use)
	Supported
	Supported
	Supported
	 
	 

	 
	E F
	Supported
	Supported
	Supported
	Supported
	 
	 

	E>F
	 
	No
	Supported
	Supported
	Supported
	 
	 

	E+F
	 
	No
	Supported
	Supported
	No
	 
	 

	E[foo]
	 
	No
	Supported
	Supported
	Supported
	 
	 

	E[foo="warning"]
	 
	No
	Supported
	Supported
	Supported
	 
	 

	E[foo~="warning"]
	 
	No
	Supported
	Supported
	Supported
	 
	 

	E[lang|="en"]
	 
	No
	Supported
	Supported
	Supported
	 
	 

	 
	E.myclass
	Supported (in use)
	Supported
	Supported
	Supported
	 
	 

	 
	E#myid
	Supported (in use)
	Supported
	Supported
	Supported
	 
	 

	 
	E:focus
	Supported (in use)
	Supported
	Supported
	see pseudo-classes
	 
	 

	 
	E:active
	Supported (in use)
	Supported
	Supported
	see pseudo-classes
	 
	 

	Value assignment /Inheritance
	@import
	Supported
	Supported
	Supported
	 
	 
	 

	 
	!important
	Supported
	Supported
	Supported
	 
	 
	 

	Media type
	
	Tv
	atsc-tv
	screen, dvb-tv
	 
	 
	 

	Box model
	margin-top
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	margin-right
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	margin-bottom
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	margin-left
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	margin
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	padding-top
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	padding-right
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	padding-bottom
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	padding-left
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	padding
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-top-width
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-right-width
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-bottom-width
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-left-width
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-width
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-top-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-right-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-bottom-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-left-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-top-style
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-right-style
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-bottom-style
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-left-style
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-style
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-top
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-right
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-bottom
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border-left
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	border
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	Visual formatting model
	position
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	left
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	top
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	width
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	height
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	z-index
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	line-height
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	vertical-align
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	display
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	bottom
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	right
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	float
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	clear
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	direction
	Supported
	No
	Supported
	ltr
	 
	 

	 
	unicode-bidi
	Supported
	No
	Supported
	Optional
	 
	 

	 
	min-width
	Supported
	No
	Supported
	Supported (*)
	 
	 

	 
	max-width
	Supported
	No
	Supported
	Supported (*)
	 
	 

	 
	min-height
	Supported
	No
	Supported
	Supported (*)
	 
	 

	 
	max-height
	Supported
	No
	Supported
	Supported (*)
	 
	 

	Other visual effects
	visibility
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	overflow
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	clip
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	Generated content/ Auto numbering/ List
	content
	Supported
	Supported
	Supported
	No
	 
	 

	 
	quotes
	Supported
	No
	Supported
	No
	 
	 

	 
	counter-reset
	Supported
	Supported
	Supported
	No
	 
	 

	 
	counter-increment
	Supported
	Supported
	Supported
	No
	 
	 

	 
	marker-offset
	Supported
	No
	Supported
	No
	 
	 

	 
	list-style-type
	Supported
	Supported
	Supported
	Supported (**)
	 
	 

	 
	list-style-image
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	list-style-position
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	list-style
	Supported
	Supported
	Supported
	Supported (**)
	 
	 

	Page media
	"@page"
	Supported
	No
	 
	@viewport
	 
	 

	 
	size
	Supported
	No
	No
	No
	 
	 

	 
	marks
	Supported
	No
	No
	No
	 
	 

	 
	page-break-before
	Supported
	No
	No
	No
	 
	 

	 
	page-break-after
	Supported
	No
	No
	No
	 
	 

	 
	page-break-inside
	Supported
	No
	No
	No
	 
	 

	 
	Page
	Supported
	No
	No
	No
	 
	 

	 
	Orphans
	Supported
	No
	No
	No
	 
	 

	 
	Widows
	Supported
	No
	No
	No
	 
	 

	Background
	Background
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	background-color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	background-image
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	background-repeat
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	background-position
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	background-attachment
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	Font
	Color
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-family
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-style
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-size
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-variant
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-weight
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	font-stretch
	Supported
	No
	Supported
	Supported (*)
	 
	 

	 
	font-size-adjust
	Supported
	No
	Supported
	Supported (*)
	 
	 

	Text
	text-indent
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	text-align
	Supported (in use)
	Supported
	Supported
	left | right | center | justify
	 
	 

	 
	text-decoration
	Supported
	Supported
	Supported
	none | underline
	 
	 

	 
	text-shadow
	Supported
	No
	Supported
	Supported (*)
	 
	 

	 
	letter-spacing
	Supported (in use)
	Supported
	Supported
	No
	 
	 

	 
	word-spacing
	Supported
	Supported
	Supported
	No
	 
	 

	 
	text-transform
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	white-space
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	Pseudo class/ Pseudo element
	:link
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	:visited
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	:active
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	:hover
	Supported
	Supported
	Supported
	Supported (*)
	 
	 

	 
	:focus
	Supported (in use)
	Supported
	Supported
	Supported (*)
	 
	 

	 
	:lang
	Supported
	Supported
	Supported
	No
	 
	 

	 
	:first-child
	Supported
	Supported
	Supported
	No
	 
	 

	 
	:first-line
	Supported
	Supported
	Supported
	No
	 
	 

	 
	:first-letter
	Supported
	Supported
	Supported
	No
	 
	 

	 
	:before
	Supported
	Supported
	Supported
	No
	 
	 

	 
	:after
	Supported
	Supported
	Supported
	No
	 
	 

	Table
	caption-side
	Supported
	Supported
	Supported
	?
	 
	 

	 
	border-collapse
	Supported
	No
	Supported
	?
	 
	 

	 
	border-spacing
	Supported
	No
	Supported
	?
	 
	 

	 
	table-layout
	Supported
	No
	Supported
	?
	 
	 

	 
	empty-cells
	Supported
	No
	Supported
	?
	 
	 

	 
	speak-header
	Supported
	No
	Supported
	No
	 
	 

	User interface
	outline-color
	Supported
	Supported
	Supported
	?
	 
	 

	 
	outline-width
	Supported
	Supported
	Supported
	?
	 
	 

	 
	outline-style
	Supported
	Supported
	Supported
	?
	 
	 

	 
	outline
	Supported
	Supported
	Supported
	?
	 
	 

	 
	cursor
	Supported
	No
	Supported
	?
	 
	 

	Voice style sheet
	Volume
	Supported
	No
	No
	No
	 
	 

	 
	Speak
	Supported
	No
	No
	No
	 
	 

	 
	pause-before
	Supported
	No
	No
	No
	 
	 

	 
	pause-after
	Supported
	No
	No
	No
	 
	 

	 
	Pause
	Supported
	No
	No
	No
	 
	 

	 
	cue-before
	Supported
	No
	No
	No
	 
	 

	 
	cue-after
	Supported
	No
	No
	No
	 
	 

	 
	Cue
	Supported
	No
	No
	No
	 
	 

	 
	play-during
	Supported
	No
	No
	No
	 
	 

	 
	azimuth
	Supported
	No
	No
	No
	 
	 

	 
	elevation
	Supported
	No
	No
	No
	 
	 

	 
	Speech-rate
	Supported
	No
	No
	No
	 
	 

	 
	voice-family
	Supported
	No
	No
	No
	 
	 

	 
	pitch
	Supported
	No
	No
	No
	 
	 

	 
	pitch-range
	Supported
	No
	No
	No
	 
	 

	 
	stress
	Supported
	No
	No
	No
	 
	 

	 
	richness
	Supported
	No
	No
	No
	 
	 

	 
	speak-punctuation
	Supported
	No
	No
	No
	 
	 

	 
	peak-numeral
	Supported
	No
	No
	No
	 
	 

	Broadcasting Extensions
	 
	
	 
	 
	 
	 
	 

	Color unit
	clut
	Supported (in use)
	No
	No
	No
	 
	 

	 
	color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	background-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	border-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	border-top-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	border-right-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	border-bottom-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	border-left-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	outline-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	 
	Opacity
	No
	No
	Supported
	 
	 
	 

	Screen size
	resolution
	Supported (in use)
	No
	No
	No
	 
	 

	 
	display-aspect-ratio
	Supported (in use)
	No
	No
	No
	 
	 

	 
	viewport
	No
	No
	No
	Supported
	 
	 

	 
	hres
	No
	No
	No
	Supported
	 
	 

	 
	vres
	No
	No
	No
	Supported
	 
	 

	 
	initial
	No
	No
	No
	Supported
	 
	 

	Scaled color
	grayscale-color-index
	Supported (in use)
	No
	No
	No
	 
	 

	Remote controller operations
	nav-index
	Supported (in use)
	No
	Supported
	tv-nav-index
	 
	 

	 
	nav-up
	Supported (in use)
	No
	Supported
	tv-nav-up
	 
	 

	 
	nav-down
	Supported (in use)
	No
	Supported
	tv-nav-down
	 
	 

	 
	nav-left
	Supported (in use)
	No
	Supported
	tv-nav-left
	 
	 

	 
	nav-right
	Supported (in use)
	No
	Supported
	tv-nav-right
	 
	 

	Remote controller buttons
	used-key-list
	Supported (in use)
	No
	No
	No
	 
	 

	Viewport
	 area
	No
	No
	No
	Supported
	 
	 

	Video
	clip-video
	No
	No
	Supported
	 
	 
	 

	
	compose-rule
	No
	No
	Supported
	
	
	

	
	
	
	
	(*) except "inherit"
	
	

	
	
	
	
	(**) for supported character sets
	

	

	Property values

	 
	
	ARIB
	ATSC  DASE-1 
	DVB-MHP 1.1 
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	CSS2
	 
	
	 
	 
	 
	 
	 

	- RGB
	 
	
	atsc-rgba()
	 
	 
	 
	 

	
	
	
	
	
	
	

	4. DOM interfaces
	
	
	
	
	
	

	 
	
	ARIB
(profile for the basic service are described in parentheses below.)
	ATSC  DASE-1 
	DVB-MHP 1.1 
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	DOM0

 (Note: DOM0 interfaces listed below have many of the same elements (i.e., attributes and methods) as specified for the similarly named DOM1/DOM2 HTML Interfaces, e.g., DOM0 Document is similar to DOM1/DOM2 HTMLDocument. The DOM0 interfaces String, Location, Navigator, and Window are not specified within either DOM1 or DOM2. Where supported, they are specified within a particular ITV Standard as noted in the column for that standard. In addition,  DOM1/DOM2 HTML interfaces have additional elements beyond those contained within DOM0, e.g., elements of the DOM1/DOM2 Node interface which all DOM/DOM2 HTML interfaces inherit. Often, a DOM0 interface has elements not specified in DOM1/DOM2 (e.g., the location attribute of Document), and such elements may be defined within a particular ITV Standard.)



	String Object
	String
	No
	Supported
	No
	 
	 Supported
	 

	
	Anchor
	
	Supported
	Supported
	
	Supported (Note: DOM0 anchor only has name)
	

	
	Button
	
	Supported
	Supported
	
	Supported
	

	
	Checkbox
	
	Supported
	Supported
	
	Supported
	

	
	Document
	
	Supported (Note: 

1. the images[]  attribute references an object collection of HTMLObjectElement which includes all elements of DOM0 Image

2. the links[] attribute references a collection whose HTMLAnchorElement items include all elements of DOM0 Link

3. IFRAME is not supported and  IFRAMEs do not appear in the frames[] collection)
	Has: anchors[], cookie, forms[], images[], links[], referrer, title, URL, close(), open(), write(), writeln()

Note: the links[] attribute references a collection whose DVBHTMLAnchorElement items have DOM0 Link attributes href, target
	
	Supported
	

	
	Form
	
	Supported
	Has: all but encoding
	
	Supported
	

	
	Hidden
	
	Supported
	Supported
	
	Supported
	

	 
	History
	No
	Supported 
	No
	Supported
	 Supported
	 

	
	Image
	
	No  (However, see DOM0 Document) 
	Has: height, lowsrc, src, width
	
	Supported
	

	
	Link
	
	No (However, see DOM0 Document)
	No (However, see DOM0 Document)
	
	Supported
	

	 
	Location
	Partially supported
	Supported 
	Supported
	Supported
	 Supported
	 

	 
	Navigator
	Partially supported
	Supported 
	Supported
	Supported
	 Supported
	 

	
	Option
	
	Supported
	Supported
	
	Supported
	

	
	Password
	
	Supported
	Supported
	
	Supported
	

	
	Radio
	
	Supported
	Supported
	
	Supported
	

	
	Reset
	
	Supported
	Supported
	
	Supported
	

	
	Select
	
	Supported
	Supported
	
	Supported
	

	
	Submit
	
	Supported
	Supported
	
	Supported
	

	
	Text
	
	Supported
	Supported
	
	Supported
	

	
	Textarea
	
	Supported
	Supported
	
	Supported
	

	
	Window
	
	Supported
	Has: all but history, opener, self, top, alert(), close(),  confirm(), prompt()
	
	Supported
	

	SMPTE 366M (DOM_0)
	
	
	
	
	
	Supported
	

	DOM1 
	 
	 
	 
	 
	 
	 

	Core fundamental
	DOMException
	Supported
	Supported
	Supported
	 
	 
	 

	 
	DOMImplementation
	Supported
	Supported
	Supported
	 
	 
	 

	 
	DocumentFragment
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Document
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Node
	Supported
	Supported
	Supported
	 
	 
	 

	 
	NodeList
	Supported
	Supported
	Supported
	 
	 
	 

	 
	NamedNodeMap
	Supported
	Supported
	Supported
	 
	 
	 

	 
	CharacterData
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Attr
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Element
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Text
	Supported
	Supported
	Supported
	 
	 
	 

	 
	Comment
	Supported
	Supported
	Supported
	 
	 
	 

	Core extention
	CDATASection
	Supported
	Supported
	No
	 
	 
	 

	 
	DocumentType
	Supported
	Supported
	No
	 
	 
	 

	 
	Notation
	Supported
	Supported
	No
	 
	 
	 

	 
	Entity
	Supported
	Supported
	No
	 
	 
	 

	 
	EntityReference
	Supported
	Supported
	No
	 
	 
	 

	 
	ProcessingInstruction
	Supported
	Supported
	No
	 
	 
	 

	HTML
	HTMLCollection
	Supported
	Supported
	(DVBHTMLCollection)
	 
	 
	 

	 
	HTMLDocument
	Supported (in use)
	Supported
	(DVBHTMLDocument)
	 
	 
	 

	 
	HTMLElement
	Supported (in use)
	Supported
	(DVBHTMLElement)
	 
	 
	 

	 
	HTMLBlockquoteElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLPreElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLHeadingElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLHRElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLDivElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLParagraphElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLQuoteElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLBRElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLModElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLAnchorElement
	Supported (in use)
	Supported
	(DVBHTMLAnchorElement)
	 
	 
	 

	 
	HTMLBaseElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLLinkElement 
	Supported
	No
	No
	 
	 
	 

	 
	HTMLDListElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLOListElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLUListElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLLIElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLButtonElement
	Supported
	No
	(DVBHTMLButtonElement)
	 
	 
	 

	 
	HTMLFieldSetElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLFormElement
	Supported
	Supported
	(DVBHTMLFormElement)
	 
	 
	 

	 
	HTMLInputElement
	Supported (in use)
	Supported
	DVBHTMLInputElement)
	 
	 
	 

	 
	HTMLLabelElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLLegendElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLOptGroupElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLOptionElement
	Supported
	Supported
	(DVBHTMLOptionElement)
	 
	 
	 

	 
	HTMLSelectElement
	Supported
	Supported
	(DVBHTMLSelectElement)
	 
	 
	 

	 
	HTMLTextAreaElement
	Supported
	Supported
	(DVBHTMLTextAreaElement)
	 
	 
	 

	 
	HTMLTableCaptionElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLTableColElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLTableElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLTableSectionElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLTableCellElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLTableRowElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLImageElement
	Supported
	No
	(DVBHTMLImageElement)
	 
	 
	 

	 
	HTMLAreaElement
	Supported
	No
	(DVBHTMLAreaElement)
	 
	 
	 

	 
	HTMLMapElement
	Supported
	No
	(DVBHTMLMapElement)
	 
	 
	 

	 
	HTMLObjectElement
	Supported (in use)
	Supported
	(DVBHTMLObjectElement)
	 
	 
	 

	 
	HTMLParamElement
	Supported
	No
	No
	 
	 
	 

	 
	HTMLFrameSetElement
	Supported
	No
	(DVBHTMLFrameSetElement)
	 
	 
	 

	 
	HTMLFrameElement
	Supported
	No
	(DVBHTMLFrameElement)
	 
	 
	 

	 
	HTMLIFrameElement
	Supported
	No
	(DVBHTMLIFrameElement)
	 
	 
	 

	 
	HTMLMetaElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLTitleElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLScriptElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLStyleElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLBodyElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLHeadElement
	Supported (in use)
	No
	No
	 
	 
	 

	 
	HTMLHtmlElement
	Supported (in use)
	No
	No
	 
	 
	 

	DOM2
	 
	
	 
	 
	 
	 
	 

	Core fundamental
	DOMException
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	DOMImplementation
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	DocumentFragment
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Document
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Node
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	NodeList
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	NamedNodeMap
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	CharacterData
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Attr
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Element
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Text
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Comment
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	Core extention
	CDATASection
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	DocumentType
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	Notation
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	Entity
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	EntityReference
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	ProcessingInstruction
	(supported)
	Supported
	No
	?
	 
	 

	HTML
(work in progress)
	HTMLAnchorElement
	(BMLAnchorElement)
	Supported
	(DVBHTMLAnchorElement)
	[Supported]
	 
	 

	 
	HTMLBodyElement
	(BMLBodyElement)
	Supported
	No
	[Supported]
	 
	 

	 
	HTMLCollection
	No
	Supported
	(DVBHTMLCollection)
	[Supported]
	 
	 

	 
	HTMLDocument
	(BMLDocument)
	Supported
	(DVBHTMLDocument)
	[Supported]
	 
	 

	 
	HTMLDOMImplementation
	No
	Supported
	No
	[Supported]
	 
	 

	 
	HTMLElement
	(BMLElement)
	Supported
	(DVBHTMLElement)
	[Supported]
	 
	 

	 
	HTMLFormElement
	(BMLFormElement)
	Supported
	(DVBHTMLFormElement)
	[Supported]
	 
	 

	 
	HTMLInputElement
	(BMLInput Element)
	Supported
	(DVBHTMLInputElement)
	[Supported]
	 
	 

	 
	HTMLObjectElement
	(BMLOBjectElement)
	Supported
	(DVBHTMLObjectElement)
	[Supported]
	 
	 

	 
	HTMLOptionElement
	(BMLOptionElement)
	Supported
	(DVBHTMLOptionElement)
	[Supported]
	 
	 

	 
	HTMLSelectElement
	(BMLSelectElement)
	Supported
	(DVBHTMLSelectElement)
	[Supported]
	 
	 

	 
	HTMLTextAreaElement
	(BMLTextAreaElement)
	Supported
	(DVBHTMLTextAreaElement)
	[Supported]
	 
	 

	 
	HTMLFrameElement
	(BMLFrameELement)
	No
	(DVBHTMLFrameElement)
	Supported
	 
	 

	 
	HTMLFrameSetElement
	(BMLFrameSetElement)
	No
	(DVBHTMLFrameSetElement)
	Supported
	 
	 

	 
	HTMLImageElement
	(BMLImageElement)
	No
	(DVBHTMLImageElement)
	Supported
	 
	 

	 
	HTMLDivElement
	(BMLDivElement)
	No
	No
	Supported
	 
	 

	 
	HTMLTableElement
	(BMLDivElement)
	No
	No
	Supported
	 
	 

	 
	HTMLTableRowElement
	(BMLTableRowElement)
	No
	No
	Supported
	 
	 

	 
	HTMLTableCellElement
	(BMLTableCellElement)
	No
	No
	Supported
	 
	 

	 
	<more to come>
	
	 
	 
	
	 
	 

	View
	AbstractView
	No
	Supported
	Supported
	?
	 
	 

	 
	DocumentView
	No
	Supported
	Supported
	?
	 
	 

	Style sheets
	DocumentStyle
	No
	Supported
	No
	[Supported]
	 
	 

	 
	LinkStyle
	No
	Supported
	No
	[Supported]
	 
	 

	 
	MediaList
	No
	Supported
	No
	[Supported]
	 
	 

	 
	Stylesheet
	No
	Supported
	No
	[Supported]
	 
	 

	 
	StylesheetList
	No
	Supported
	No
	[Supported]
	 
	 

	- CSS 
	Counter
	(supported)
	Supported
	No
	?
	 
	 

	 
	CSSCharsetRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSFontFaceRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSImportrule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSMediaRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSPageRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSPrimitiveValue
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSRuleList
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSStyleDeclaration
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSStyleRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSStyleSheet
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSUnknownRule
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSValue
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	CSSValueList 
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	DocumentCSS
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	DOMImplementationCSS
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	ElementCSSInlineStyle
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	Rect
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	RGBColor
	(supported)
	Supported
	No
	[Supported]
	 
	 

	 
	ViewCSS
	(supported)
	Supported
	No
	[Supported]
	 
	 

	Event
	DocumentEvent
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	Event
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	EventException
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	EventListener
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	EventTarget
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	MouseEvent
	(supported)
	Supported
	Conditionally Supported
	[Supported]
	 
	 

	 
	MutationEvent
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	UIEvent
	(supported)
	Supported
	Supported
	[Supported]
	 
	 

	 
	 
	
	 
	 
	[] = expected
	 
	 

	BML extensions
	
	
	
	
	
	
	

	
	BMLDocument()
	Supported (in use)
	No
	No
	No
	
	

	
	BMLCSS2Properties
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLEvent
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLIntrinsicEvent
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLBeventEvent
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLDocument
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLBlockquoteElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLPreElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLHeadingElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLHRElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLDivElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLSpanElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLParagraphElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLQuoteElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLBRElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLModElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLAnchorElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLLinkElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLDListElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLOListElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLUListElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLLIElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLButtonElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLFieldSetElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLFormElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLInputElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLLabelElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLLegendElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLOptGroupElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLOptionElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLSelectElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTextAreaElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableCaptionElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableColElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableSectionElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableCellElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLTableRowElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLImageElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLAreaElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLMapElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLObjectElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLFrameSetElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLFrameElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLIFrameElement
	Supported
	No
	No
	No
	 
	 

	 
	BMLBodyElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLBmlElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLBeventElement
	Supported (in use)
	No
	No
	No
	 
	 

	 
	BMLBeitemElement
	Supported (in use)
	No
	No
	No
	 
	 

	ATSC Extensions
	 
	
	 
	 
	
	
	

	
	DOMExceptionExt
	No
	Supported
	No
	No
	
	

	 
	HTMLAnchorElementExt
	No
	Supported
	No
	No
	
	

	 
	HTMLDocumentExt
	No
	Supported
	No
	No
	
	

	 
	HTMLFormElementExt
	No
	Supported
	No
	No
	
	

	 
	HTMLObjectElementExt
	No
	Supported
	No
	No
	
	

	 
	HTMLTriggerObjectElementExt
	No
	Supported
	No
	No
	
	

	 
	DocumentViewExt
	No
	Supported
	No
	No
	
	

	DVB extensions
	
	
	
	
	
	
	

	
	DVBHTMLCollection
	No
	No
	Supported
	
	
	

	
	DVBHTMLDocument
	No
	No
	Supported
	
	
	

	
	DVBHTMLElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLAnchorElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLButtonElement
	No
	No
	Supported
	
	
	

	
	No
	No
	No
	Supported
	
	
	

	
	DVBHTMLFormElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLInputElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLOptionElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLSelectElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLTextAreaElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLImageElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLAreaElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLMapElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLObjectElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLFrameSetElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLFrameElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLIFrameElement
	No
	No
	Supported
	
	
	

	
	DVBHTMLAnchorElement
	No
	No
	Supported
	
	
	

	
	No
	No
	No
	Supported
	
	
	

	
	DVBHTMLCollection
	No
	No
	Supported
	
	
	

	
	DVBHTMLDocument
	No
	No
	Supported
	
	
	

	
	DVBCSSInlineStyle
	No
	No
	Supported
	
	
	

	
	DVBCSSStyle
	No
	No
	Supported
	
	
	

	
	DVBCSSViewportProperties
	No
	No
	Supported
	
	
	

	
	DVBCSSViewportRule
	No
	No
	Supported
	
	
	

	
	DVBException
	No
	No
	Supported
	
	
	

	
	DVBKeyEvent
	No
	No
	Supported
	
	
	

	
	DVBLifecycleEvent
	No
	No
	Supported
	
	
	

	5. Scripting languages.
	
	
	
	
	

	 
	
	ARIB
(profile for the basic service are described in parentheses below.)
	ATSC  DASE-1 
	DVB-MHP 1.1 
	CableLabs-OCAP
	SMPTE DDE1
	Common specifications

	ECMAScript
	 
	
	 
	 
	 
	 
	 

	Native Objects
	 
	
	 
	 
	 
	 
	 

	 
	Global
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Math
	Supported
	Supported
	Supported
	 
	 Supported
	 

	 
	Object
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Object.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Function
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Function.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Array
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Array.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	String
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	String.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Boolean
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Boolean.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Number
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Number.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Date
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Date.prototype
	Supported (in use)
	Supported
	Supported
	 
	 Supported
	 

	 
	Error
	No
	Supported
	Supported
	 
	 Supported
	 

	 
	Error.prototype
	No
	Supported
	Supported
	 
	 Supported
	 

	 
	Regexp
	No
	Supported
	Supported
	 
	 Supported
	 

	 
	Regexp.prototype
	No
	Supported
	Supported
	 
	 Supported
	 

	Broadcasting Extensions to Native Objects
	 
	
	 
	 
	 
	 
	 

	Pseudo Browser Object
	 
	
	 
	 
	 
	 
	 

	(Ureg-related function)
	Ureg[]
	Supported (in use)
	No
	No
	 
	 
	 

	(Greg-related function)
	Greg[]
	Supported
	No
	No
	
	
	

	(EPG-related function)
	epgGetEventStartTime()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgGetEventDuration()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgTune()
	Supported (in use)
	No
	No
	 
	 
	 

	
	epgTuneToComponent()
	Supported
	No
	
	
	
	

	
	epgTuneToDocument()
	Supported
	No
	
	
	
	

	 
	epgIsReserved()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgReserve()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgCancelReservation()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgRecIsReserved()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgRecReserve()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	epgRecCancelReservation()
	Supported (in use)
	No
	No
	 
	 
	 

	(Function related to event group index)
	grpIsReserved()
	Supported
	No
	No
	 
	 
	 

	 
	grpReserve()
	Supported
	No
	No
	 
	 
	 

	 
	grpCancelReservation()
	Supported
	No
	No
	 
	 
	 

	 
	grpRecIsReserved()
	Supported
	No
	No
	 
	 
	 

	 
	grpRecResrve()
	Supported
	No
	No
	 
	 
	 

	 
	grpRecCancelReservation()
	Supported
	No
	No
	 
	 
	 

	 
	grpGetNodeEventList()
	Supported
	No
	No
	 
	 
	 

	 
	grpGetERTNodeName()
	Supported
	No
	No
	 
	 
	 

	 
	grpGetERTNodeDescription()
	Supported
	No
	No
	 
	 
	 

	 
	epgXTune()
	Supported
	No
	No
	 
	 
	 

	(Event series reservation function)
	seriesIsReserved()
	Supported
	No
	No
	 
	 
	 

	 
	seriesReserve()
	Supported
	No
	No
	 
	 
	 

	 
	seriesCancelReservation()
	Supported
	No
	No
	 
	 
	 

	 
	seriesRecIsReserved()
	Supported
	No
	No
	 
	 
	 

	 
	seriesRecResrve()
	Supported
	No
	No
	 
	 
	 

	 
	seriesRecCancelReservation()
	Supported
	No
	No
	 
	 
	 

	(Presentation control function for caption)
	setCCStreamReference()
	Supported
	No
	
	
	
	

	 
	getCCStreamReference()
	Supported
	No
	
	
	
	

	 
	setCCDisplayStatus()
	Supported (in use)
	No
	
	
	
	

	 
	getCCDisplayStatus()
	Supported (in use)
	No
	
	
	
	

	 
	getCCLanguageStatus()
	Supported (in use)
	No
	
	
	
	

	 (Persistent memory function)
	writePersistentString()
	Supported
	No
	No
	 
	 
	 

	 
	writePersistentNumber()
	Supported
	No
	No
	 
	 
	 

	 
	writePersistentArray() 
	Supported (in use)
	No
	No
	 
	 
	 

	
	readPersistentString()
	Supported
	No
	No
	
	
	

	
	readPersistentNumber()
	Supported (in use)
	No
	No
	
	
	

	
	readPersistentArray()
	Supported
	No
	No
	
	
	

	 
	copyPersistent()
	Supported
	No
	No
	 
	 
	 

	 
	getPersistentInfoList()
	Supported
	No
	No
	 
	 
	 

	 
	deletePersistent()
	Supported
	No
	No
	 
	 
	 

	 
	getFreeSpace()
	Supported
	No
	No
	 
	 
	 

	
	setAccessInfoPersistentArray()
	Supported
	No
	No
	
	
	

	
	checkAccessInfoPersistentArray()
	Supported
	No
	No
	
	
	

	
	writePersistentArrayWithAccessCheck()
	Supported
	No
	No
	
	
	

	
	readPersistentArrayWithAccessCheck()
	Supported
	No
	No
	
	
	

	(data storage)
	saveDirAs()
	Supported
	No
	No
	
	
	

	
	saveDir()
	Supported
	No
	No
	
	
	

	
	createDir()
	Supported
	No
	No
	
	
	

	
	getParentDirName()
	Supported
	No
	No
	
	
	

	
	getDirNames()
	Supported
	No
	No
	
	
	

	
	isDirExisting()
	Supported
	No
	No
	
	
	

	
	saveFilesAs()
	Supported
	No
	No
	
	
	

	
	saveFile()
	Supported
	No
	No
	
	
	

	
	getFileNames()
	Supported
	No
	No
	
	
	

	
	isFileExisting()
	Supported
	No
	No
	
	
	

	
	writeArray()
	Supported
	No
	No
	
	
	

	
	readArray()
	Supported
	No
	No
	
	
	

	
	getDirInfo()
	Supported
	No
	No
	
	
	

	
	getFileInfo()
	Supported
	No
	No
	
	
	

	
	getContentSource()
	Supported
	No
	No
	
	
	

	
	getStorageInfo()
	Supported
	No
	No
	
	
	

	
	getCarouselInfo()
	Supported
	No
	No
	
	
	

	
	getModuleInfo()
	Supported
	No
	No
	
	
	

	
	saveCarouselAs()
	Supported
	No
	No
	
	
	

	
	saveCarousel()
	Supported
	No
	No
	
	
	

	
	saveModuleAs()
	Supported
	No
	No
	
	
	

	
	saveModule()
	Supported
	No
	No
	
	
	

	
	saveResourceAs()
	Supported
	No
	No
	
	
	

	
	saveModule()
	Supported
	No
	No
	
	
	

	(Interactive channel function – BASIC procedure)
	connect()
	Supported (in use)
	No
	No
	
	
	

	 
	disconnect()
	Supported (in use)
	No
	No
	
	
	

	 
	sendBinaryData()
	Supported
	No
	No
	
	
	

	 
	receiveBinaryData()
	Supported
	No
	No
	
	
	

	 
	sendTextData()
	Supported (in use)
	No
	No
	
	
	

	 
	receiveTextData()
	Supported (in use)
	No
	No
	
	
	

	(Interactive channel function – Delayed call)
	registerTransmission()
	Supported
	No
	No
	 
	 
	 

	 
	registerTransmissionStatus()
	Supported
	No
	No
	 
	 
	 

	 
	getTransmissionStatus()
	Supported
	No
	No
	 
	 
	 

	
	getDelayedTransmissionDateOverBASIC ()
	Supported
	No
	No
	
	
	

	(Interactive channel function – Large call reception service)
	vote()
	Supported (in use)
	No
	No
	
	
	

	(Interactive channel function – Encryption communication using CAS)
	startCASEncryption()
	Supported (in use)
	No
	No
	
	
	

	
	endCASEncryption()
	Supported (in use)
	No
	No
	
	
	

	 
	transmitWithCASEncryption()
	Supported (in use)
	No
	No
	
	
	

	(Interactive channel function – Communication with secret key encryption without using CAS)
	setEncryptionKey()
	Supported
	No
	No
	
	
	

	 
	beginEncryption()
	Supported
	No
	No
	
	
	

	 
	endEncryption()
	Supported
	No
	No
	
	
	

	(Interactive channel function – TCP/IP)
	connectPPP()
	Supported
	No
	No
	 
	 
	 

	
	connectPPPWithISPParams()
	Supported
	
	
	
	
	

	 
	disconnectPPP()
	Supported
	No
	No
	 
	 
	 

	
	getConnectionType()
	Supported
	No
	No
	
	
	

	
	isIPConnected()
	Supported
	No
	No
	
	
	

	
	saveHttpServerFileAs()
	Supported
	No
	No
	
	
	

	
	saveHttpServerFile()
	Supported
	No
	No
	
	
	

	
	sendHttpServerFileAs()
	Supported
	No
	No
	
	
	

	
	saveFTPServerFileAs()
	Supported
	No
	No
	
	
	

	
	saveFTPServerFile()
	Supported
	No
	No
	
	
	

	
	sendFTPServerFileAs()
	Supported
	No
	No
	
	
	

	
	sendTextMail()
	Supported
	No
	No
	
	
	

	
	transmitTextOverIP()
	Supported
	No
	No
	
	
	

	
	setDelayedTransmissionData()
	Supported
	No
	No
	
	
	

	(Operation control functions)
	reloadActiveDocument()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	getNPT()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	getProgramRelativeTime()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	isBeingBroadcast()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	lockExecution()
	Supported
	No
	No
	 
	 
	 

	 
	unlockExecution()
	Supported
	No
	No
	 
	 
	 

	 
	lockModuleOnMemory()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	UnlockModuleOnMemory()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	setCachePriority()
	Supported (in use)
	No
	No
	 
	 
	 

	
	getTuningLinkageSource()
	Supported
	
	
	
	
	

	
	getTuningLinkageType()
	Supported
	
	
	
	
	

	 
	getLinkSourceServiceStr()
	Supported
	No
	No
	 
	 
	 

	 
	getLinkSourceEventStr()
	Supported
	No
	No
	 
	 
	 

	 
	getIRDID()
	Supported (in use)
	No
	No
	 
	 
	 

	
	getBrowserVersion()
	Supported
	
	
	
	
	

	 
	getProgramID()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	getActiveDocument()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	lockScreen()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	unlockScreen()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	getBrowserSupport()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	launchDocument()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	launchDocumentRestricted()
	Supported
	No
	No
	 
	 
	 

	
	quitDocument()
	Supported
	
	
	
	
	

	
	launchExApp()
	Supported
	
	
	
	
	

	
	getFreeContentsMemory()
	Supported
	
	
	
	
	

	
	isSupportedMedia()
	Supported
	
	
	
	
	

	
	detectComponent()
	Supported
	
	
	
	
	

	
	lockModuleOnMemoryEx()
	Supported
	
	
	
	
	

	
	unlockModuleOnMemoryEx()
	Supported
	
	
	
	
	

	
	unlockAllModuleOnMemory()
	Supported
	
	
	
	
	

	
	getLockedModuleInfo()
	Supported
	
	
	
	
	

	(Sound control of Receiver)
	playRomSound()
	Supported (in use)
	No
	No
	 
	 
	 

	(Timer function)
	sleep()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	setTimeout()
	Supported
	No
	No
	 
	 
	 

	 
	setInterval()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	clearTimer()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	pauseTimer()
	Supported (in use)
	No
	No
	
	
	 

	 
	resumeTimer()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	setCurrentDateMode()
	Supported (in use)
	No
	No
	 
	 
	 

	(External character function)
	loadDRCS()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	unloadDRCS()
	Supported
	No
	No
	 
	 
	 

	(Peripheral Control)
	enumPeripherals()
	Supported
	
	
	
	
	

	
	passXMLDocToPeripheral()
	Supported
	
	
	
	
	

	(Bookmark)
	writeBookmarkArray()
	Supported
	
	
	
	
	

	
	readBookmarkArray()
	Supported
	
	
	
	
	

	
	deleteBookmark ()
	Supported
	
	
	
	
	

	
	lockBookmark()
	Supported
	
	
	
	
	

	
	unlockBookmark()
	Supported
	
	
	
	
	

	
	getBookmarkInfo()
	Supported
	
	
	
	
	

	(Other functions)
	random()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	subDate()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	addDate()
	Supported (in use)
	No
	No
	 
	 
	 

	 
	formatNumber()
	Supported (in use)
	No
	No
	 
	 
	 

	Host Objects
	 
	
	 
	 
	 
	 
	 

	 
	DOM
	
	DOM
	 
	DOM
	 
	 

	Broadcasting Extensions to Host Objects
	 
	
	 
	 
	 
	 
	 

	 
	Binary Table
	Supported (in use)
	No
	No
	 
	 
	 

	 
	CSVTable
	Supported
	No
	No
	 
	 
	 

	 
	 XMLDoc
	Supported
	 
	 
	 
	 
	 


� 	Actual modules in use for Japanese Broadcast Satellite Service (BSS).
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Status of this Document


Revision Date Comment


0 04/04/2002 First edition of GEM 1. This has the status of Sun contribution.


1 10/04/2002


Added list of open actions, comments. Added at least a general discussion of the
contents of every chapter, through the third appendix. This version is still a Sun
contribution; it is the version being submitted for consideration at meeting 4 in
Tokyo.


2 10/04/2002 Snapshot immediately after updates made during meeting 4


3 5/21/2002
Implementation of meeting 4 conclusions and fleshing out of document, including
all chapters through 16 plus annex G.


“ITU
Scrubbed”


06/06/2002 Removal of comments for ITU, at the request of Microsoft
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Intellectual Property Rights
IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/legal/home.htm).


Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.


Foreword
This Technical Specification (TS) has been produced by the Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation ELECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).


NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standards in
the specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a
tripartite body by including in the Memorandum of Understanding also CENELEC, which is
responsible for the standardization of radio and television receivers. The EBU is a professional
association of broadcasting organizations whose work includes the co-ordination of its members'
activities in the technical, legal, programme-making and programme-exchange domains. The EBU
has active members in about 60 countries in the European broadcasting area; its headquarters is in
Geneva.


European Broadcasting Union
CH-1218 GRAND SACONNEX (Geneva)
Switzerland
Tel: +41 22 717 21 11
Fax: +41 22 717 24 81


Founded in September 1993, the DVB Project is a market-led consortium of public and private sector organizations in
the television industry. Its aim is to establish the framework for the introduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters market-
led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the broadcast
industry.


0 Introduction


0.1 Purpose
The Multimedia Home Platform (MHP) middleware standard defines a comprehensive platform that enables interactive
television services to be deployed that are interoperable across any manufacturers' implementations of the standard.
MHP is a comprehensive specification of a receiving device (an MHP terminal). MHP terminals receive digital video
broadcasting services based on MPEG-2 standards for various transmission media including satellite, cable, terrestrial
and microwave. The transport layer may be DVB-T, DVB-C, or DVB-S.


One element of the MHP standard is a description of the terminal facilities that can be exploited by applications that form
a part of a broadcast service. These facilities may be exposed via APIs (application programming interfaces); such APIs
carry semantic guarantees. Similarly, receiver functionality can be exposed with a declarative content format that
contains semantic guarantees. Another element of the MHP standard is the specification of the terminal hardware and
signalling infrastructure that allows it to be connected to any DVB-T, DVB-C or DVB-S network.



http://www.etsi.org/legal/home.htm
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In some regions, markets and/or networks, it is impractical to adopt DVB-T, DVB-C or DVB-S signalling. For example,
in the United States, there is a significant investment in infrastructure that cannot be easily converted. In Japan, the
terrestrial broadcasting standard, while very similar to DVB-T, is not the same, and contains elements that make the
adoption of the full MHP standard for terminals impractical.


Despite these regional differences, it is desirable to be able to execute an interoperable MHP application as part of a
service that is carried over different network infrastructure. Such interoperability can be achieved, as long as the
middleware standard supports the same APIs and semantic guarantees. This achieves binary interoperability of
interactive content; the application code does not need to be modified when moving a service between differing network
infrastructures. The service simply needs to be encoded according to the requirements of the underlying network.


This specification for the Global Execution of MHP services (GEM) defines the APIs, semantic guarantees, and content
formats that can be relied upon in all interactive television standards and specifications that support globally-
interoperable MHP applications. Any such specification based on GEM must normatively reference the GEM
specification in its entirety, and must fulfil the normative requirements of GEM.


0.2 Format
This specification takes the form of a large number of normative references to the MHP specification. It does not invent
new APIs or features; rather, it selects those portions of the MHP specification that define interfaces into terminal
functionality. The GEM specification does not state how the receiver must be built or what network infrastructure must
underlie the implementation; it is limited to specifying the behavior and interfaces that globally interoperable
applications may rely on.


This set of interfaces includes the vast majority of those that are defined in MHP. In certain rare cases, MHP contains
APIs and/or other features that are inextricably tied to the specifics of the DVB network, e.g. the precise details of DVB
service information. In these rare cases, it is impractical to require the behavior specified by the MHP. In these cases, the
appropriate elements of the MHP specification are explicitly called out as not being required by the GEM specification.
In general, these features are not of interest to interoperable broadcast applications; they might be in MHP in support of
other usage scenarios, such as an EPG provided by a network operator.


0.3 Inclusion of MHP features


0.3.1 Subsetting Prohibited


Specifications that reference this specification must include it in its entirety. It is prohibited to base any specification on
this document if the referencing document does not require all normative requirements of this document.


0.3.2 Supersetting Permitted


If a terminal specification based on GEM wishes to include APIs, signalling or behaviors defined in MHP [1] that are not
required by GEM, it may do so by referring directly to MHP [1].


0.4 Addition of non-GEM Interfaces
Terminal specifications based on GEM may add public interfaces, provided that they are added in a namespace that does
not conflict with GEM. For example, OCAP [A] defines extensions in the Java package org.ocap.


In no case shall it be necessary for a GEM application to use such an extension interface in order to enable behavior that
is normatively required by this specification.


0.4.1 DVB-J enumerations


A terminal specification based on GEM shall not add new values to an enumeration that is returned from a method
defined by this specification.


NOTE: For example, the interface org.dvb.net.rc.RCInterface defined in annexR, "(normative):
DVB-J Return Channel Connection Management API" on page 57 introduces an enumeration that
is returned by the method getType(), which includes the values TYPE_CATV, TYPE_DECT, etc. It
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is not permissible to attempt to sub-divide one of these types by introducing new enumeration
values in a different namespace. See also the example in annex W, "(informative): DVB-J
examples" on page 62.


0.5 Application Areas
In this version of the GEM specification, the same application areas as MHP [1] section 0.2 are considered.


0.6 Profiles
As not all implementations supporting GEM will be able to support all application areas and as there is a further
evolution expected over time, different profiles of GEM are considered. For this release of the GEM specification,
profiles are mapped to the above mentioned application areas.


Fig. 1 shows four example profiles, derived from two levels for each of the two application areas. The specific definition
of the profiles and the particular backward and cross compatibility between profiles is provided in the detailed profile
definition chapter of the GEM specification. The following initial definitions apply: <profile><n+1> shall be a strict
superset of <profile><n>, and Interactive Broadcasting Profile 1is defined as a strict superset of Enhanced Broadcasting
Profile 1. Other dependencies are left to the detailed definition of future profiles.


Figure 1 : Application areas and levels of profiles


Levels


Application Areas


Enhanced
Broadcasting 2


Profile


Enhanced
Broadcasting 1


Profile


Enhanced
Broadcasting 2


Profile


Interactive
Broadcasting 2


Profile


Interactive
Broadcasting 1


Profile


Internet
Access 2


Profile


Internet
Access 1


Profile
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1 Scope
The present document defines the GEM platform based on MHP [1]. GEM is applicable for specifications and standards
based on the MHP APIs, content formats, and semantic guarantees.


This specification is firstly intended to be used by entities writing terminal specifications and/or standards based on
MHP. Secondly it is intended for developers of applications that use the GEM functionality and APIs. The GEM
specification aims to ensure interoperability between GEM applications and different implementations of platforms
supporting GEM applications. This includes interoperability across different middleware specifications, e.g. MHP,
OCAP [A], and ARIB PE [B]. Implementers should consult the publisher of specifications which reference GEM
regarding conformance.


NOTE: This specification defines the interfaces visible to applications. Application developers should not
assume that any related interface is available unless it is specifically listed. Terminal standards or
implementations may have other interfaces present.


One of the primary goals of this specification is to minimize the number of divergences between MHP and terminal
specifications based on GEM, wherever practical. Divergence is defined in section 3.1, "Definitions" on page 7. Where
divergences are inescapable, this document serves as a place to document and control the permitted divergences, so that
they will be predictable to terminal manufacturers, broadcasters, and application authors.


2 References
The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.


• References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.


• For a specific reference, subsequent revisions do not apply.


• For a non-specific reference, the latest version applies.


• A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.


The following comments apply to particular sources of documents:


[1]
Where the reference is to an ISO specifications it is considered to be a “non-
specific” reference additionally officially published amendments and corrigenda are
considered to automatically update the referenced document.


[2]
Where an ISBN number is provided for a referenced document it is considered to
be “specific reference”.


[3]
References to RFCs are considered to be “specific references”.
An RFC being indicated obsoleted by another RFC is not considered significant.


[4]
URL references with note [4] are provided for convenience to access the document
in electronic form.


[5] URL references with note [5] are the normative method to access the reference


[6]


ETSI specifications are available from the ETSI server at: http://www.etsi.org.
However, the ETSI server provides the current edition of the specification and in
every case this specification makes “specific” references which in the future may
not be the current reference.


Reference Edition Description Note


[1] MHP 1.0.2 Digital Video Broadcasting (DVB), Multimedia Home
Platform version 1.0.2



http://www.etsi.org
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3 Definitions and abbreviations


3.1 Definitions


3.1.1 Definitions from MHP


MHP [1] section 11.3 is considered to be included in this specification, with the following notes and modifications.


In the body of definitions only, the interpretations described 4.2, "Terminology in the MHP specification" on page 8 are
to be applied.


3.1.2 Definitions Introduced by GEM


For the purposes of the present document, the following terms and definitions apply:


Binary Interoperability: In the context of GEM, the ability to run one application across a variety of terminals and
middleware specifications without modification of files, except for files that need to be modified as a consequence of
normal localisation. For example, class files may not be modified, but a text file holding locators or text messages might
be replaced with a version tailored to a specific locale or network. A GEM application will be binary interoperable if it
can in multiple environments with no change to program elements. e.g. for a DVB-J application, no change to the class
files will be required, although some modification of non-program elements, such as user messages and locator external
forms might be required.


Divergence: Everything that violates a spec assertion and/or a conformance clause. A divergence from the MHP
specification is when a correctly written conformance test for an MHP specification assertion would fail.


GEM: Globally Executable MHP.


GEM Application: An application that is written to the interfaces defined in GEM that relies on only those interfaces
and the semantic guarantees provided by the GEM specification. An interoperable GEM application will run on an MHP
terminal, or on any terminal that complies to a terminal specification based on GEM.


GEM Terminal: A terminal or other device that can execute GEM applications. Examples of GEM terminals include an
MHP terminal, and OCAP terminal or an ARIB AE terminal.


3.2 Abbreviations


3.2.1 Abbreviations from MHP


MHP [1] section 3.2 is considered to be included in this specification.


3.2.2 Abbreviations Introduced by GEM


For the purposes of the present document, the following abbreviations apply:


4 Conventions


4.1 References within the MHP specification
MHP [1] contains numerous internal references. In certain cases, a section of the MHP specification that is referenced by
GEM will refer to a section of the MHP specification that is not referenced by GEM, or to a section whose requirements
are modified by GEM. In the preparation of the GEM document, every effort has been made to identify these internal
references, and indicate where they don’t apply or where they should be interpreted as referring to a corresponding
section of GEM.


GEM Globally Executable MHP
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In case of error, such internal MHP references should be interpreted as referring to the appropriate section of GEM. That
is, if GEM modifies or removes a normative requirement of MHP, for the purposes of GEM any references to that section
of the MHP specification should be interpreted as referring to the appropriate section of GEM.


4.2 Terminology in the MHP specification


4.2.1 MHP


This document makes numerous references to MHP [1]. When a section of the MHP specification is referenced from
GEM, for the purposes of GEM references to MHP are to be interpreted to apply to GEM, and to terminal specifications
based on GEM. Similarly, “MHP implementations” and “MHP terminal” are to be interpreted as “implementations of
terminal specifications based on MHP,” etc. “MHP application” is to be interpreted as “GEM application.”


4.2.2 Resident Navigator


MHP [1] uses the terms “navigator” and “resident navigator.” It is noted that in terminal specifications based on GEM, it
is permissible for some of the functions of the navigator to be delegated to an entity that is not part of the resident
software of the terminal, e.g. the OCAP [A] monitor application.


Downloaded or other resident applications that perform some of the policy decisions or functionality of the MHP
navigator must implement a policy that is consistent with the requirements of this specification.


4.2.3 DVB Service


For the purposes of this document, references within MHP [1] to DVB services shall be interpreted as meaning any
services which carry GEM applications.


4.3 Inclusion of sections of the MHP specification
Unless otherwise noted, inclusion of a chapter, annex or section of MHP [1] implies inclusion of all sub-sections.
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5 Basic Architecture
GEM does not mandate a basic architecture. Chapter 5 of MHP [1] defines a basic architecture for MHP terminals. This
is to be taken as an informative example of one possible architecture for terminal specifications based on GEM.
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6 Transport Protocols


6.1 Introduction
In order to be able to talk to the external world, a GEM terminal must communicate through different network types.


Broadcast only services are provided on systems consisting of a downstream channel from the Service Providers to
Service consumers.


Interactive services are provided on systems consisting of a downstream channel together with interaction channels.


6.2 Broadcast Channel Protocols
This section deals with DVB defined or referenced broadcast channel protocols. This chapter does not consider other
protocols and the APIs that would provide access to them.


Other protocols and their APIs are considered as extensions to this specification, see H, "(normative): Extensions" on
page 45.


Note: Figure 8 in MHP [1] section 6.2 shows the broadcast channel protocol stack for MHP. As some of
the protocols are not required by this specification, not all elements of this figure necessarily apply;
however terminal specifications based on GEM will need to define functional equivalents for any
optional protocols they do not use.


The full details of APIs that provide DVB-J applications with access to broadcast protocols are in chapter 11, "DVB-J
Platform" on page 19.


Except in the case of MPEG-2 sections (see 6.2.2, "MPEG-2 Sections" on page 10), when a GEM application attempts to
access conditional access scrambled data through one of these broadcast channel protocols, the terminal shall attempt to
initiate descrambling of this data without the application needing to explicitly ask for it. Attempts to access conditional
access scrambled data at the level of MPEG-2 sections shall not happen without the application explicitly asking for this.


6.2.1 MPEG-2 Transport Stream


MHP [1] section 6.2.1 is considered to be included in this specification.


6.2.2 MPEG-2 Sections


MHP [1] section 6.2.2 is considered to be included in this specification.


6.2.3 DSM-CC Private Data


MHP [1] section 6.2.3 is considered to be included in this specification.


Note: Use of this protocol is optional for terminal specifications based on GEM, however a functional
equivalent must be specified.


6.2.4 DSM-CC Data Carousel


MHP [1] section 6.2.4 is considered to be included in this specification.


Note: Use of this protocol is not required for terminal specifications based on GEM, however a functional
equivalent must be specified.


6.2.5 DSM-CC User-to-User Object Carousel.


MHP [1] section 6.2.5 is considered to be included in this specification, with the following notes and modifications. For
this section, sub-sections are only included if this is explicitly indicated.


Note: Use of this protocol is not required for terminal specifications based on GEM, however a functional
equivalent must be specified.
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Terminal specifications based on GEM must specify a signalling mechanism for the delivery of a hierarchical file
system.


6.2.5.1 DVB-J class files


MHP [1] section 6.2.5.1 is considered to be included in this specification, with the following notes and modifications.


If the terminal specification does not use the BIOP::FileMessage structure, then the equivalent mechanism for delivering
a file shall be used to deliver a “class” file, as described in this section of MHP [1].


6.2.5.2 DVB-HTML document files


Void


6.2.5.3 Loss of Carousel Behaviour


MHP [1] section 6.2.5.3 is considered to be included in this specification, with the following notes and modifications.


The conditions for permanent loss of a carousel may be specified differently from MHP in terminal specifications based
on GEM, therefore the reference to MHP [1] section B.2.11 need not necessarily apply. This specification does include
MHP [1] section 9.1, thus the conditions for temporary disconnection and reconnection of a carousel as defined in
MHP [1] section 9.1.5 do apply. Thus, the language in MHP [1] section 6.2.5.3 following the first paragraph to apply to
this specification.


6.2.6 Protocol for delivery of IP multicast over the broadcast channel.


MHP [1] section 6.2.6 “DVB Multiprotocol Encapsulation” is considered to be included in this specification, with the
following notes and modifications.


Use of this protocol is not required for terminal specifications based on GEM, however some mechanism for delivery of
IP multicast over the broadcast channel if support for IP over the broadcast channel is supported. This feature is optional
in all profiles of this specification.


6.2.7 Internet Protocol (IP)


MHP [1] section 6.2.7 is considered to be included in this specification.


6.2.8 User Datagram Protocol (UDP)


MHP [1] section 6.2.8 is considered to be included in this specification.


6.2.9 DVB Service Information


MHP [1] section 6.2.9 is considered to be included in this specification.


Note: Use of this protocol is not required for terminal specifications based on GEM, however some form
of service information must be defined. For DVB-J applications, the DVB SI APIs are not
mandatory, but Java TV provides generic SI access APIs.


6.3 Interaction Channel Protocols
MHP [1] section 6.3 is considered to be included in this specification, with the following notes and modifications.


Unless explicitly noted below, the listed protocols are not mandated in any profile in this specification. Non-required
protocols are included in this specification for informative purposes, and to provide definitions.


GEM terminals that support IP shall be compatible with Internet Protocol as defined in MHP [1] section 6.3.2.


GEM terminals that support TCP shall be compatible with Transmission Control Protocol as defined in MHP [1] section
6.3.3.


GEM terminals that support UDP shall be compatible with UDP as defined in MHP [1] section 6.3.9.
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7 Content formats


7.1 Static Formats
MHP [1] section7.1 is considered to be included in this specification.


7.2 Broadcast streaming formats


7.2.1 Audio


Some format for streaming audio must be specified in a terminal specification based on GEM.


7.2.2 Video


Some format for streaming video must be specified in a terminal specification based on GEM.


7.2.3 Subtitles


Support for subtitle signalling is optional in this specification.


Note: MHP [1] specifies one possible signalling scheme for subtitles.


Note: OCAP [A] does not include support for subtitles. It does include US closed-captioning which is
somewhat similar, but has different regulatory requirements and usage models.


7.3 Resident fonts
MHP [1] section 7.3 is considered to be included in this specification.


7.4 Downloadable Fonts
MHP [1] section 7.4 is considered to be included in this specification.


7.5 Colour Representation
MHP [1] section 7.5 is considered to be included in this specification.


7.6 MIME Types
MHP [1] section 11.5 is considered to be included in this specification, with the following notes and modifications.


Note: The entries for “image/dvb.subtitle”, “text/dvb.subtitle”, “text/dvb.teletext” and “multipart/dvb.
service” refer to content types for which support is not required by this specification.
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8 DVB-HTML
DVB-HTML is not a required or optional component in any profile defined in this specification, or in MHP [1]. For this
reason, this specification contains no definition of DVB-HTML.
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9 Application model


9.1 Broadcast GEM Applications
MHP [1] section 9.1.1 is considered to be included in this specification, with the following notes and modifications.


In this section, the terms “AIT” and “application descriptor” are to be interpreted as referring to the application
description defined in 10.4, "Application Description" on page 15. The term “DVB service” is to be interpreted as
meaning “service.” Additionally, attention is drawn to the general rules in section 4.2, "Terminology in the MHP
specification" on page 8.


Support for host control tune requests is not mandatory in this specification, thus the language in the first paragraph of
section 9.1.1 relating to these tune requests only applies if such control is present in the terminal specification.


In section 9.1.5, the reference to MHP [1] section 6.2.5.3 is to be interpreted as referring to 6.2.5.3, "Loss of Carousel
Behaviour" on page 11. The language at the end of MHP [1] section 9.1.5 relating to the PMT information only applies
to terminal specifications that feature this signalling.


9.2 DVB-J Model
MHP [1] section 9.2 is considered to be included in this specification, with the following notes and modifications.


The reference to the application_control_code parameter of the AIT in MHP [1] section 9.2.3.2 is to be interpreted as
referring to the application_control_code defined in 10.4, "Application Description" on page 15.


9.3 DVB-HTML Model
Void


9.4 Inter application resource management
MHP [1] section 9.4 is considered to be included in this specification, with the following notes and modifications.


The reference to the application_priority field in the application descriptor is to be interpreted as referring to the
application_priority defined in 10.4, "Application Description" on page 15.


Some downloaded resident applications specified as extensions to this specification may perform some of the functions
of the MHP navigator, e.g. the monitor application defined OCAP [A]. In this case, such downloaded software must
implement a policy that is consistent with the requirements of this specification, e.g. MHP [1] section 9.4.
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10 Application Signalling


10.1 Introduction
This section covers the following topics:


• Identification and launching of applications associated with a service


• Requirements on the signalling that enables a broadcast to manage the lifecycle of applications


MHP [1] gives an example of signalling that fulfils the requirements of GEM, but other signalling is possible. Broadly
speaking, GEM places requirements on both the format of an application and requirements underlying its signalling.
GEM does not, however, define the signalling that must be used or the packaging of applications; this is left for GEM-
based specifications to define.


10.1.1 Summery of requirements on common signalling


The minimum signalling requirements for any GEM application are summarised as follows:


• Some form of Application Description [10.4] with information sufficient to:


- Identify the source of the application code and other assets


- Identify the application’s application ID and organisation ID


- Identify the name of the application


10.1.2 Summary of additional signalling for DVB-J applications


The minimum additional signalling requirements for DVB-J applications are summarised as follows:


• A DVB-J specific application description [10.5] with information sufficient to:


- signal parameters to the application


- indicate the initial class of the application


10.2 Program Specific Information
A service carrying GEM applications must contain information sufficient to locate the following:


• The Application Description [10.4] for each application in the service.


• The source of the application code and data.


10.3 Locators Within an Application Description
Some fields of the application description contain locators, e.g. locators to a directory containing certain kinds of files.
These locators can be to any transport defined within a terminal specification based on GEM, e.g. they can be locators to
an object carousel, part of a data carousel, an http URL, etc. GEM does not mandate any particular transport. It does,
however, require at least one transport that is capable of carrying the information needed to launch applications. This
transport must be capable of carrying files, or directory hierarchies containing files. The ability to list the contents of a
directory is optional.


10.4 Application Description
The Application Description provides full information on an application, its parameterization, the required activation
state of it etc. Specifications based on GEM must permit the signalling of multiple applications per service, without any
arbitrary upper bound less than 255.


Data in the application description allows the broadcaster to request that the GEM terminal change the activation state of
an application.
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MHP [1] section 10.4 defines an Application Information Table that fulfils this requirement.


10.4.1 Application Description transmission and monitoring


It shall be possible to arrange for signalling such that the maximum time interval between the moment the application
description is updated and the moment the new version is detected by the terminal will be no more than 40 seconds.


Note: MHP [1] section 10.4.2 meets this requirement with a limit of 30 seconds.


10.4.2 Visibility of Application Description


If an application tunes away from a transport stream where its signalling is carried without selecting a new service, it
shall be permitted to continue running even if the application description is no longer available to the GEM terminal. For
example, MHP [1] section 10.4.4 defines behavior consistent with this requirement.


10.4.3 Content of the Application Description


The Application Description describes applications and their associated information. It must contain information
sufficient to derive the following:


application_type: Identifies the type of application. Currently, the only type of application that GEM specifies is
DVB-J application, however signalling to identify at least 255 different application types in the future is recommended.


organisation_id: An organisation_id, as defined in MHP section 10.5.1 under organisation_id. In GEM, inclusion of
this value in the “leaf” certificate of an authenticated application is required, as it is in MHP.


application_id: An application_id, as defined in MHP section 10.5.1 under application_id.


application_control_code: An application control code, as defined in MHP section 10.6.2.1. Support for the
REMOTE application type is not required, but may optionally be present in terminal specifications based on GEM.


application_profiles: Information sufficient to derive the MHP profile or profiles on which this application could
execute, as defined in MHP section 10.7.3. If a terminal specification based on GEM only features support of one MHP
profile, than no explicit signalling of application profile is required.


version.major: The major sub-field of the profile version number, as defined in MHP section 10.7.3.


version.minor: The minor sub-field of the profile version number, as defined in MHP section 10.7.3.


Table 1 : Application Description


Function Type
application_type enumeration
organisation_id 32 bit unsigned integer
application_id 16 bit unsigned integer
application_control_code enumeration
application_profiles see text
version.major 8 bit unsigned integer
version.minor 8 bit unsigned integer
version.micro 8 bit unsigned integer
service_bound_flag boolean
visibility enumeration
application_priority 8 bit unsigned integer
application_name String
application_icon_locator_count unsigned integer
for (i=0; i<N; i++) {


application_icon_locator Locator
application_icon_flags 16 bit unsigned integer


}
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version.micro: The micro sub-field of the profile version number, as defined in MHP section 10.7.3.


The four fields above indicate the minimum MHP profile on which an application will run. For example, an application
that relies on the guarantees of GEM 1.0 would run on an appropriate profile of MHP 1.0.2. The underlying signalling of
the application must indicate the minimum profile that the application requires in a way that can be mapped to MHP
profiles and the MHP version number.


service_bound_flag: A service bound flag, as defined in MHP section 10.7.3. Terminal specifications based on GEM
are required to support the MHP semantics of this field.


visibility: A visibility field, as defined in MHP section 10.7.3.


application_priority: An application priority, as defined in MHP 10.7.3. Terminal specifications based on GEM must
support at least 256 priority levels, with the semantics spelled out in MHP’s definition of this flag.


application_name: A string that names the application in a way meant to be informative to the user. The signalling
shall support strings whose UTF8 encoding is up to 128 bytes, not including any termination character. It is permissible
to signal more than one application name, e.g. the application name could be given in several different languages, with a
method for determining which one is to be presented to the user, as is done in MHP. In all cases, it shall be possible to
associate an ISO 639 language code with each application name. It shall be possible to signal any string that can be
represented with UTF8.


application_icon_locator_count: The number of application icon locators associated with this application.
Signalling to support values of 0 and 1 shall be present. Terminal specifications based on GEM may support any number
of application icon locators.


application_icon_locator: Information sufficient to derive a locator to a directory containing application icons. The
application icons shall be in files in the directory indicated by this locator, in the format specified in MHP section 10.7.4.
2.


application_icon_flags: Flags describing the icon files in the directory identified by the application_icon_locator, in
the format specified in MHP section 10.7.4.


10.4.4 Applications from Previously Selected Services


If an application with a service_bound_flag of 0 is running when a service selection is performed, it shall continue to run
in a newly selected service if the same application is signalled in the new service. To efficiently support this feature on
services that do not contain the application code, it may be desirable to have signalling equivalent to that described in
MHP section 10.7.5.


10.5 DVB-J specific application description
Additional signalling specific to DVB-J applications must be present in terminal specifications based on GEM.


10.5.1 Content of DVB-J application description


For each application description that refers to a DVB-J application, it must be possible to signal information sufficient to
derive the following:


Table 2 : DVB-J Application Description


Function Type
for (i=0; i<N; i++) {


dvbj_app_parameter String
}


base_directory Locator
for (i=0; i<N; i++) {


classpath_element (optional) Locator
}


initial_class_name String
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dvbj_app_parameter: A string that is passed to the application as parameters. The signalling shall support parameter
strings such that a minimum total length of 240 bytes can be supported. The length is calculated as the sum of (1 + the
sum of (1 + length(dvbj_app_parameter)) where the length of a parameter is the length of that parameter string encoded
in UTF8, with no termination character. It shall be possible to signal any string that can be represented with UTF8.


Note: MHP [1] exceeds this requirement somewhat; cf. section 10.9.1.


initial_class_name: The fully-qualified name of the initial class of this application. This class must implement the
Xlet interface. The signalling must support an whose UTF8 encoding is up to 80 bytes, not including any termination
character. It shall be possible to signal any string that can be represented with UTF8.


base_directory: A locator specifying a directory. This directory is used as a base directory for relative path names.
This base directory is automatically considered to form the first directory in the class path (after the path to the system’s
classes).


classpath_element: GEM-based terminal specification may include optional signalling to indicate a list of other
locators to be added to an application’s class path. For example, MHP section 10.9.2 defines the classpath_extension for
this purpose. If support for this is included in a terminal specification, there may be restrictions placed on these locators,
e.g. that they represent sub-directories of the base_directory.
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11 DVB-J Platform


11.1 The Virtual Machine
MHP [1] section 11.1 is considered to be included in this specification.


11.2 General Issues
MHP [1] section 11.2 is considered to be included in this specification.


11.3 Fundamental DVB-J APIs
MHP [1] section 11.3 is considered to be included in this specification, with the following notes and modifications.


Note: MHP [1] section 11.3.1.1 section g does apply to this specification. Thus, all terminal specifications
based on GEM require support for the system property “dvb.persistent.root”.


MHP [1] section 11.3.1.6 includes a definition for the behaviour of URL.getContent(). Part of this definition is a priority
for the data type of the URL, including the content type descriptor in an object carousel. If a terminal specification based
on GEM does not include support for an object carousel, this requirement obviously would not apply; however, if the
equivalent signalling contains data type information, it is recommended that it be given the same priority as the object
carousel data type information is given in MHP.


MHP [1] section 11.3.2.1 contains a reference to the class org.davic.net.dvb.DVBLocator. This class is not required by
GEM. This is to be interpreted as allowing a valid locator as described, where that locator is formed as described below.


This specification does not require a particular text encoding for locators, however terminal specifications are required to
define such a text encoding. The entities for which a text encoding is required are specified in 14.8, "Locators and
content referencing" on page 30.


Where a locator text encoding is required, a locator may be constructed from the text representation using the factory
method defined in the class javax.tv.locator.LocatorFactory.


NOTE: Portable GEM applications should not contain hard-coded text representations for locators, as it is
likely that the locators will vary across networks. If an application needs to be signalled with
concrete locators, they can be passed in as Xlet arguments, or put in a small text file that is read
from the carousel.


11.4 Presentation APIs
MHP [1] section 11.4 is considered to be included in this specification, with the following notes and modifications.


Note: As a consequence of section 0.4 on page 4, the requirements of MHP [1] section 11.4.1.4 are
required of all GEM-based terminal specifications; as a further consequence, it shall not be required
for an application to call a method not required by this specification in order to obtain this behavior.


Note: MHP [1] section 11.4.1.4 contains a requirement that applications cover at least 3% of the visible
area on the screen under certain circumstances. Obviously, the pixel values given only apply to
systems with the standard definition resolution required by MHP; on other systems, the 3%
requirement applies, but results in different pixel values.


The last paragraph of MHP [1] section 11.4.2.2 places a requirement on the handling of DVBLocators. As DVBLocator
is not required by this specification, this paragraph does not apply. Instead, this specification requires that any
information in a locator referring to a specific program event is to be ignored by JMF players. See also 14.8, "Locators
and content referencing" on page 30.


MHP [1] section 11.4.2.7 refers to the component tags of a locator. For the purposes of GEM, this is to be interpreted as
meaning the description of the required components in a locator.
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11.5 Data Access APIs
MHP [1] section 11.5 is considered to be included in this specification, with the following notes and modifications.


The reference to annex P in MHP [1] section 11.5.1 is to be read as referring to annex P of this specification.


The reference to annex R in MHP [1] section 11.5.5 is to be read as referring to annex R of this specification.


11.6 Service Information and Selection APIs


11.6.1 DVB Service Information API


The DVB specific SI API is not required in this specification. Thus, MHP [1] section 11.6.1 is not considered to be
included in this specification.


11.6.2 Service Selection API


MHP [1] section 11.6.2 is considered to be included in this specification.


11.6.3 Tuning API


MHP [1] section 11.6.3 is considered to be included in this specification, with the following notes and modifications.


The reference to the DvbLocator class does not apply to this specification. The reference to MHP section 11.7.6 is to be
read as referring to section 11.7.6, "Content Referencing" on page 22 of this document.


11.6.4 Conditional Access API


MHP [1] section 11.6.4 is considered to be included in this specification.


11.6.5 Protocol Independent SI API


MHP [1] section 11.6.5 is considered to be included in this specification, with the following notes and modifications.


The mapping of the protocol independent SI API onto the underlying SI protocol is not defined in this specification.
Thus, the reference to MHP [1] annex O does not apply. However, terminal specification based on GEM must provide a
mapping of the protocol independent SI API onto their SI signalling.


11.7 Common Infrastructure APIs


11.7.1 APIs to support DVB-J application lifecycle


MHP [1] section 11.7.1 is considered to be included in this specification, with the following notes and modifications.


Note: The xlet properties “dvb.org.id”, “dvb.app.id” and “dvb.caller.parameters” must be supported.


In MHP [1] section 11.7.1.1, the reference to the DVB-J application descriptor is to be interpreted as referring to
"Content of DVB-J application description" on page 17. The text requiring that a specific text encoding be used does not
apply to this specification.


11.7.2 Application discovery and launching APIs


This API is formed of the org.dvb.application package defined in "(normative): Application Listing and
Launching" on page 58.


Note: This is the same API as in MHP [1].
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the following properties are defined for use with the method AppAttributes.getProperty:


Note: The property dvb.transport.oc.component.tag is not required by this document.


The following table defines the source of the information which shall be used for methods returning information from
entries in the application database for an application signalled in an application description.


11.7.3 Inter-Application communication API


MHP [1] section 11.7.3 is considered to be included in this specification.


11.7.4 Basic MPEG Concepts


MHP [1] section 11.7.4 is considered to be included in this specification, with the following notes and modifications.


Table 3 : Application attribute properties


Property name (note 1) Return


dvb.j.location.base
Returns String containing base_directory from the DVB-J Application
Description.


dvb.j.location.cpath.extension
Returns String[] derived from classpath_element from the DVB-J
Application Description with each array entry corresponding to a
pathname entry as defined for classpath_element.


NOTE 1: Property names beginning "dvb." are reserved for future use.


Table 4 : Information source for methods on AppAttributes


Method Information source


getName()
One of the names that can be found in the application_name of the


Application Description.


getName(String ISO639code)
A name of the application_name of the Application Description
corresponding to the specified language, if available.


getNames()
All of the names for the application which can be found in the
application_name of the Application Description and their ISO 639
language code.


getProfiles()
The set of profiles indicated in the application_profiles of the


Application Description.


getPriority()
The value indicated for the application_priority of the Application
Description.


getVersions(String profile)
The values version.major, version.minor and version.micro for the
specified profile from the Application Description.


getIsServiceBound()
True if the service_bound_flag of the Application Description indicates
true. Otherwise false.


isStartable()


There is no information source for this method, the return value is
derived as specified in the method description. For the purpose of the
method description, remote applications are as specified in the terminal
specification based on GEM, if the are supported.


getIdentifier()
The organisation_id and application_id of the Application
Description.


getServiceLocator()
If remote applications are supported, the locator for a remote application
shall encapsulate the values found in the appropriate signalling in the
terminal specification.


getLocator() The application_icon_locator of the Application Description.


getIconFlags() The application_icon_flags of the Application Description.







22 mug015r4 - DRAFT, DO NOT REDISTRIBUTE


DVB


The classes DvbElementaryStream, DvbService, and DvbTransportStream are not required by this
specification. The note requiring the return of the DVB specific subclass for methods returning instances of elementary
stream, service or transport stream does not apply to this specification.


11.7.5 Resource Notification


MHP [1] section 11.7.5 is considered to be included in this specification.


11.7.6 Content Referencing


This API is formed of the DAVIC Locator class and the javax.tv.locator package, both as described in
MHP [1] section 11.7.6. The DAVIC class DvbLocator is not required by this specification.


The signature of the org.davic.net.Locator class shall be extended with:


"implements javax.tv.locator.Locator"


The createFactory() method of javax.tv.locator.LocatorFactory shall always return org.davic.
net.Locator(s) which implement the javax.tv.locator.Locator interface when provided with a locator
syntax that is valid in the terminal specification. See also 14.8, "Locators and content referencing" on page 30.


In this specification, methods whose signature has a return type of org.davic.net.Locator or javax.tv.
locator.Locator shall return an instance of org.davic.net.Locator (or a subclass of that) where the locator
returned can be represented by the locator syntax described by the terminal specification. In this case, the locator
returned shall contain an identification of a service.


Any optional extensions of locators (e.g. for specifying components, events etc.) are considered in a comparison and if
they are not equally present in both locators then the comparison shall fail.


For the above locators “best effort” comparison shall be exact.


The protected constructor of LocatorFactory is for implementation use. MHP applications shall not subclass
LocatorFactory. Implementations are not required to behave correctly if they should do this.


11.7.7 Common Error Reporting


MHP [1] section 11.7.7 is considered to be included in this specification.


11.8 Security
MHP [1] section 11.8 is considered to be included in this specification.


11.9 Other APIs


11.9.1 Timer Support


MHP [1] section 11.9.1 is considered to be included in this specification.


Note: The minimum repeat interval of 40ms in MHP was motivated by a standard definition frame rate of
25Hz, however this was not meant to imply that the timer could be used for frame-accurate
animation.


11.9.2 User Settings and Preferences API


MHP [1] section 11.9.2 is considered to be included in this specification, with the following notes and modifications.


11.9.3 Profile and version properties


MHP [1] section 11.9.3 is considered to be included in this specification, with the following notes and modifications.
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All of the system properties defined in this section are required by this specification. For GEM-based terminal
specifications, the properties indicating the profile (mhp.profile.enhanced_broadcast, mhp.profile.interactive_broadcast
and mhp.profile.internet_access) are to be interpreted as referring to the profile descriptions in chapter 15 of this
specification. The properties referring to version numbers are to be interpreted as referring to the corresponding MHP
version number.


Note: This means that a receiver implementing a terminal specification based on the interactive broadcast
profile of GEM 1.0 would return property values consistent with MHP 1.0.2’s enhanced broadcast
profile.


11.10 Java permissions
MHP [1] section 11.10 is considered to be included in this specification, with the following notes and modifications.


In MHP, the only mechanism by which an application may be trusted, and thus request additional permissions, is for that
application to be signed. As described in 12.1.3, "Extensions to MHP application signing framework" on page 26,
terminal specifications based on GEM may introduce other mechanisms for establishing that an application is trusted.
Thus, in this section the term “signed application” is to be interpreted as meaning an application that has been packaged
in such a way that it is eligible for being granted additional permissions, either via the MHP signing mechanisms or
through other mechanisms. “Unsigned application” is to be interpreted as meaning an application that has not.


MHP [1] section 11.10.2.2 refers to object carousels. This is to be interpreted as meaning object carousels, or any other
filesystem that may be mounted using the DSMCC APIs.


11.11 Content referencing
The following mapping shall be used between the types of locator defined in [[xref to equivalent of table 64 on page 213
of MHP]] and the DVB-J methods defined in this chapter. It lists the Java methods and constructors which accept or
return (as defined by their method signature) instances of org.davic.net.Locator, javax.tv.locator.
Locator, javax.media.MediaLocator or their subclasses. The external form of thee locators shall as described
in [[same xref]] for the corresponding entity being referenced. Where the same method is listed as accepting multiple
forms of locator, then it is required to accept all forms listed in this section.


Where a method listed below is defined (in its specification) to check its input then it shall only accept the forms of
locator listed below as being valid for that method from among those defined in this specification. Other forms of locator
from among those defined in this specification shall be rejected as specified for the method concerned. If a method does
not specify a means of rejecting inappropriate locators then it shall fail silently apart from Exceptions and Events which
do not check their input and where it is the responsibility of the platform to use correct locators when constructing them.
This specification does not prevent methods accepting other forms of locator which are not defined in this specification.


11.11.1 Transport stream


MHP [1] section 11.11.1 is considered to be included in this specification, with the following notes and modifications.


The term “DVB locators” is considered to refer to all valid locators as described in [[xref to table 64]].


11.11.2 Network


MHP [1] section 11.11.2 is considered to be included in this specification, with the following notes and modifications.


The term “DVB network” is to be interpreted as referring to a valid network, as described in [[xref to table 64]].


11.11.3 Bouquet


MHP [1] section 11.11.3 is considered to be included in this specification, with the following notes and modifications.


The term “DVB bouquet” is to be interpreted as referring to a valid bouquet, as described in [[xref to table 64]].
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11.11.4 Service


11.11.4.1 MPEG/GEM specific service


MHP [1] section 11.11.4.1 is considered to be included in this specification, with the following notes and modifications.


The term “DVB service” is to be interpreted as meaning “GEM service.” “DVB locator” is to be interpreted as meaning
“GEM locator.”


The following methods are not required by this specification:


• org.davic.net.ca.CAModule.buyEntitlement()


• org.davic.net.ca.CAModule.queryEntitlement()


• org.dvb.si.SIDatabase.retrieveSIService()


• org.dvb.si.SIDatabase.retrievePMTService()


• org.dvb.si.PMTService.getDvbLocator()


• org.dvb.si.SIBouquet.getSIServiceLocators()


• org.dvb.si.SIService.getDvbLocator()


• org.davic.net.ca.TuneRequestEvent - constructor


• org.davic.net.ca.TuneRequestEvent.getLocator()


11.11.4.2 Generic Service


MHP [1] section 11.11.4.1 is considered to be included in this specification, with the following notes and modifications.


The term “DVB specific service” is to be interpreted as meaning “GEM service.”


11.11.5 Program Event


MHP [1] section 11.11.5 is considered to be included in this specification, with the following notes and modifications.


The term “DVB Event” is to be interpreted as meaning “program event.”


The following methods are not required by this specification:


• org.davic.net.ca.CAModule.buyEntitlement()


• org.davic.net.ca.CAModule.queryEntitlement()


• org.dvb.si.SIEvent.getDvbLocator()


11.11.6 MPEG elementary stream


MHP [1] section 11.11.6 is considered to be included in this specification, with the following notes and modifications.


The phrase “DVB locators including multiple component tags” is to be interpreted as meaning “GEM locators including
a reference to multiple components.” In the bulleted list, the note “shall also accept multiple component tag ’dvb:’
locator” shall be interpreted as referring to these same GEM locators.


The following methods are not required by this specification:


• org.dvb.si.SIDatabase.retrievePMTElementaryStreams()


• org.dvb.si.PMTElementaryStream.getDvbLocator()


• org.davic.net.ca.DescramblingStoppedEvent.getServiceLocator()


• org.davic.net.ca.DescramblingStartedEvent.getServiceLocator()
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11.11.7 File


MHP [1] section 11.11.7 is considered to be included in this specification, with the following notes and modifications.


The note about “instances of ’dvb:’ locator including dvb_abs_path” shall be interpreted as meaning [[whatever the
equivalent is, with a reference to the table 64 replacement]].


11.11.8 Directory


MHP [1] section 11.11.8 is considered to be included in this specification, with the following notes and modifications.


The phrase “’dvb:’ locator” shall be interpreted as meaning GEM locator.


11.11.9 Drip feed decoder


MHP [1] section 11.11.9 is considered to be included in this specification.


11.11.10 Irrelevant


MHP [1] section 11.11.10 is considered to be included in this specification.


11.11.11 Methods working on many Locator types


The following methods used in this specification work on many locator types. The locator types which each method is
required to support are listed for each of the methods concerned.


• javax.tv.locator.LocatorFactory.transformLocator - transforms a transport independent locator into a transport
dependent one


required to accept instances of org.davic.net.Locator describing a transport independent service.


required to return instances of org.davic.net.Locator describing a transport dependent service.


• javax.tv.locator.LocatorFactory.createLocator - creates a locator from a string


required to accept valid GEM locators (see14.8, "Locators and content referencing" on page 30) and return
corresponding instances of org.davic.net.Locator.


• javax.tv.service.SIManager.registerInterest - accepts a locator referencing one or more SIElements as input


• javax.tv.service.SIManager.retrieveSIElement - accepts a locator referencing one or more SIElements as input


Both these methods are required to accept locators referencing:-Bouquet, Network, Event, ElementaryStream,
Service, TransportStream


• javax.tv.service.SIElement.getLocator


returns a locator for “this SIElement” as specified by the JavaTV specified sub-interfaces, no other SIElements
exist


11.11.12 Support for the HTTP protocol in DVB-J


MHP [1] section 11.11.12 is considered to be included in this specification.
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12 Security


12.1 Introduction
This section covers the following areas of security:


• Authentication of applications


• Security policies for applications


• Authentication and privacy of the return channel communications


• Certificate management


12.1.1 Overview of the security framework for applications


MHP [1] section 12.1.1 is considered to be included in this specification.


12.1.2 Overview of return channel security


MHP [1] section 12.1.2 is considered to be included in this specification.


12.1.3 Extensions to MHP application signing framework


In MHP, the only mechanism by which an application may be trusted, and thus request additional permissions, is for that
application to be signed. Terminal specifications based on GEM may introduce additional mechanisms for establishing
that an application is trusted. These mechanisms might involve some form of codesigning, but they are not required to.


Any such extensions to the MHP security framework, whether they involve codesigning or not, must:


• Require that trusted applications be identified with an application_id from the signed applications range, as
described in 12.1.1.


• Support the permission request file as specified in MHP [1] section 12.6.2.


• Refuse to grant permissions outside of the set granted to unsigned applications in MHP, unless those permissions
are explicitly requested in the signalling.


Note: This requirement could be minimally satisfied with a flag in the signalling asking that a large set of
permissions be granted; it is recommended, however, that any extensions to the MHP security
model feature some mechanism for enumerating permission requests at a level of detail comparable
to MHP’s.


12.1.4 Extensions to MHP permission request file


Terminal specifications based on GEM might introduce new permissions that are not granted by default. Because of this,
it might be desirable to define syntax to allow applications to request these additional permissions. Of course, any
application that requires these additional permissions would not be guaranteed to run on all GEM-based terminal
specifications.


As detailed in 12.6 "Security policy for applications", the exact syntax of the MHP permission request file must be
supported. Terminal specifications based on GEM may additionally extend the MHP security framework by supporting a
different permission request file syntax. This syntax must:


• Use a PublicLiteral value in a namespace other than DVB’s


• Use a SystemLiteral whose domain is not DVB’s


If a non-DVB permission request file supports the same tags as the MHP permission request file, the names of any
additional tags must be chosen so that the will not conflict with future versions of the MHP specification. For example,
tags introduced by ARIB could contain the prefix “arib.” in the tag name.
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Note: One way to extend the MHP security model with additional permissions would be to allow
applications to be packaged with two permission request files. In this scheme, the MHP permission
request file would be used to request permissions defined in MHP, and the additional permission
request file would only be used for non-MHP permissions.


12.2 Authentication of applications
MHP [1] section 12.2 is considered to be included in this specification.


12.3 Message transport
MHP [1] section 12.3 is considered to be included in this specification.


12.4 Detail of application authentication messages
MHP [1] section 12.4 is considered to be included in this specification.


Note: The exact file names, locations and syntaxes described in this section must be supported. This
includes the requirement in section 12.4.3.1 that the last certificate in a CertificateFile be the root
certificate.


12.5 Profile of X.509 certificates for authentication of
applications


MHP [1] section 12.5 is considered to be included in this specification.


12.6 Security policy for applications
MHP [1] section 12.6 is considered to be included in this specification, with the following notes and modifications.


As described in 12.1.3 "Extensions to MHP application signing framework", mechanisms other than MHP codesigning
may be used to determine if additional permissions should be granted to applications. As a consequence, in section 12.4
the term “signed application” is to be interpreted as meaning an application that has been packaged in such a way that it
is eligible for being granted additional permissions, either via the MHP signing mechanisms or through other
mechanisms. “Unsigned application” is to be interpreted as meaning an application that has not.


Note: The policy for granting of permissions outlined in MHP [1] section 12.6.1 is required to be
supported. It is possible that these policy decisions will be made by an element that is downloaded
to the terminal, e.g. OCAP [A] defines a “monitor application” that makes policy decisions. In
cases such as this, the downloaded element is required to implement a policy consistent with this
specification.


Note: The exact syntax of the permission request file specified in MHP [1] section 12.6.2 is required to be
supported. Because a reference to the DTD is a part of this file, it cannot be extended by adding tag
definitions. Possible mechanisms for extending the MHP security model with additional
permissions are outlined in 12.1.4 "Extensions to MHP permission request file".


Table 54 in MHP [1] section 12.6.2.4 contains a reference to the name initial_class_byte. For this specification,
this is to be interpreted as referring to initial_class_name from table 2 on page 17.


MHP [1] section 12.6.2.9 refers to the AIT of a service. For this specification, this is to be interpreted as referring to the
application description, as described in 10.4 "Application Description".


Note: The return channel access policy and permission described in MHP [1] are required to be
supported. Attention is drawn to the note at the end of section 12.6.1 relating to the return channel
permission and return channel connections where it is not necessary to dial a phone, e.g. cable
modems.
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12.7 Example of creating an application that can be
authenticated


MHP [1] section 12.7 is considered to be included in this specification.


12.8 GEM/MHP certification procedures
Certification procedures are outside the scope of this document.


12.9 Certificate management
MHP [1] section 12.9 is considered to be included in this specification.


12.10 Security on the return channel
MHP [1] section 12.10 is considered to be included in this specification.


12.11 the internet profile of X.509 (informative)
MHP [1] section 12.11 is considered to be included in this specification.


12.12 Platform minima
MHP [1] section 12.12 is considered to be included in this specification.
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13 Graphics reference model
MHP [1] chapter 13 is considered to be included in this specification, with the following notes and modifications.


13.1 Supported graphics resolutions
MHP [1] chapter 13 contains references to the platform minima in section G, e.g. in sections 13.2.1.3 and 13.3.6.1. For
this document, these references are to be interpreted as referring to (normative): Minimum Platform Capabilities [G] in
this document.


Table 62 in MHP [1] section 13.2.1.3 is an informative listing of typical resolutions and their pixel aspect ratios. This
may not apply in all regions, e.g. regions with NTSC standard definition.


13.2 Broadcast streaming formats
MHP [1] section 13.4.1 mandates background players for the broadcast streaming formats. This specification does not
mandate a particular broadcast streaming format, e.g. Standard Definition 25Hz MPEG Video is not required by this
specification. A terminal specification based on GEM must include some mechanism for delivering audio and video
programming, however. For these formats, background JMF players must be created. Thus, the last paragraph of section
13.4.1 applies to this player.


13.3 Subtitles
Signalling to support subtitles is not required by this specification. MHP [1] section 13.5 only applies to terminal
specifications based on GEM for which subtitling is available. If subtitling signalling is available, the presentation of
subtitles must follow the model specified in MHP [1] section 13.5.


Note: US closed captioning is not the same thing as subtitles, thus, in systems where closed captioning is
available but subtitling is not, section 13.5 is considered to be optional.
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14 System integration aspects


14.1 Namespace mapping
This specification does not mandate any particular format for locators. Note, however, that 14.8, "Locators and content
referencing" on page 30 requires that terminal specifications based on this document define some text representation for
certain entities.


14.2 Reserved names
MHP [1] section 14.2 is considered to be included in this specification.


14.3 XML notation
MHP [1] section 14.3 is considered to be included in this specification, with the following notes and modifications.


These XML notation rules only apply to XML file formats defined in this specification, or in MHP [1].


In the fourth bullet item, MHP prohibits indicating an encoding attribute in an XMLDecl item to specify an encoding
other than UFF-8. This specification relaxes this prohibition: Terminal specifications based on this specification may
extend the allowed XML notation b permitting other character encodings. If no encoding is specified, however, the
default shall be UTF-8.


14.4 Network signalling
This specification does not mandate specific network signalling, nor error behavior when incorrectly formatted data is
received.


14.5 Text encoding of application identifiers
MHP [1] section 14.5 is considered to be included in this specification, with the following notes and modifications.


The references to organisation_id and application_id are to be interpreted as referring to the versions of organisation_id
and application_id from this specification.


14.6 Reserved names for persistent storage
MHP [1] section 14.6 is considered to be included in this specification.


14.7 Files and file names
MHP [1] section 14.8 is considered to be included in this specification, with the following notes and modifications.


The reference to “using a DVB locator including the dvb_abs_path part of the name part of the syntax” shall be
interpreted to mean the use of a locator that refers to a file or directory, as described in 14.8 "Locators and content
referencing".


14.8 Locators and content referencing
The table below lists the types of entity which may be addressed by locators in this specification, and defines the entities
for which a text representation is required. In the case of locators, where a text representation is required this document
does not specify what that representation is, however terminal specifications based on GEM must supply an
unambiguous, concrete syntax for each of these entities.


Note: 11.7.6, "Content Referencing" on page 22 describes how this text representation can be used in
DVB-J applications.
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This specification does not require support for addressing any other type of entity in an MHP system by locator or URL.


14.9 Service identification
Java TV features two kinds of locators for identifying a service: transport independent locators and transport dependent
locators. Both enable global, unique identification of a service.


A transport independent locator has additional properties:


• It can identify two (or more) service instances as being the same service even if they for technical reasons have
different transport dependent locators.


It is up to the service provider to decide whether different service instances are identified as being the same
service.


• They can give alternate identifications for a single service.


Terminal specifications based on GEM shall provide a textual representation for both kinds of locators.


14.10 CA system
MHP [1] section 14.6 is considered to be included in this specification.


Table 5 : Addressable entities, locators and their text representation


Entity Text Representation


Transport stream locator text representation must be defined


Network No standardised text representation required


Bouquet No standardised text representation required


Service locator text representation must be defined


Service Domain locator text representation must be defined.


Program Event locator text representation must be defined


MPEG Elementary Stream DVB locator including "dvb_service_component" element


File


“file:”, “http:” and “https:” URLs, as referred to in MHP [1]
section 14.8
locator text representation must be defined for files located
within a Service Domain.


Directory


“file:”, “http:” and “https:” URLs, as referred to in MHP [1]
section 14.8
locator text representation must be defined for directories
located within a Service Domain.


Drip feed decoder "dripfeed://"
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15 Detailed platform profile definitions
This chapter defines the capabilities of platforms as presented to applications. Products that claim to conform to a profile
shall provide at least the minimum capabilities identified for the profile. In some cases this implies that specific hardware
resources are present in the platform.


Table 6 : Detailed platform profile definitions (Sheet 1 of 2)
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Static formats


Bitmap pictures


MHP [1] section 7.1.1.3, “PNG” + 15.1, "PNG - restrictions" on page 33 M M


MHP [1] section 7.1.1.3, “PNG” without restrictions - -


MHP [1] section 7.1.1.4, “GIF” - -


MHP [1] section 7.1.2 “MPEG-2 I-Frames” M M


MHP [1] section 7.1.1.2 “JPEG” + 15.3, "JPEG - restrictions" on page 34 M -


MHP [1] section 7.1.1.2 “JPEG” without restrictions - M


Audio clips MHP [1] section 7.1.4 “Monomedia format for audio clips” M M


Video drips MHP [1] section 7.1.3 “MPEG-2 Video ’drips’" M M


Text encoding MHP [1] section 7.1.5 “Monomedia format for text” M M


Broadcast streaming formats


Video 7.2.2, "Video" on page 12 M M


Audio 7.2.1, "Audio" on page 12 M M


Subtitles 7.2.3, "Subtitles" on page 12 - -


Fonts


Built in
Character set see annex E, "(normative): Character set" on page 42,
Metrics see annex D, "(normative): Text presentation" on page 41
Face: UK RNIB “Tiresias”


M M


Downloadable 7.4, "Downloadable Fonts" on page 12 M M


Broadcast channel protocols


6.2.2, "MPEG-2 Sections" on page 10 M M


6.2.5, "DSM-CC User-to-User Object Carousel." on page 10 - -


IP Multicast stack based on:
6.2.6, "Protocol for delivery of IP multicast over the broadcast channel."
on page 11,
6.2.7, "Internet Protocol (IP)" on page 11,
6.2.8, "User Datagram Protocol (UDP)" on page 11


O Ro


Interaction channel protocols


TCP/IP
MHP [1] section 6.3.3 “Transmission Control Protocol (TCP)”
MHP [1] section 6.3.2 “Internet Protocol (IP)”


- M


UDP/IP
6.2.8, "User Datagram Protocol (UDP)" on page 11,
MHP [1] section 6.3.2 “Internet Protocol (IP)”


- M


HTTP MHP [1] section 6.3.7.1 “HTTP 1.1" - O


DVB-J


Core 11.3, "Fundamental DVB-J APIs" on page 19 M M


Presentation
MHP [1] section 11.4.1, “Graphical User Interface API”


M
(note 1)


M
(note 1)


MHP [1] section 11.4.2, “Streamed Media API” M M
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Where a feature defined by MHP [1] is not included in this specification, it may be supported in a terminal specification
based on GEM by referencing the relevant section(s) of MHP [1] directly.


15.1 PNG - restrictions
MHP [1] section 11.9.1 is considered to be included in this specification.


Data Access


MHP [1] section 11.5.1, “Broadcast Transport Protocol Access API” as
modified by 11.5, "Data Access APIs" on page 20


M M


MHP [1] section 11.5.2, “Support for Multicast IP over the Broadcast
Channel”


O Ro


MHP [1] section 11.5.3, “Support for IP over the Return Channel” - M


MHP [1] section 11.5.4, “MPEG-2 Section Filter API” M M


MHP [1] section 11.5.5, “Mid-Level communications API” as modified by
11.5, "Data Access APIs" on page 20


- M


MHP [1] section 11.5.6, “Persistent Storage API” M M


Service
Information &


Selection


11.6.1, "DVB Service Information API" on page 20 - -


11.6.2, "Service Selection API" on page 20 M M


11.6.3, "Tuning API" on page 20 M M


11.6.4, "Conditional Access API" on page 20 M M


11.6.5, "Protocol Independent SI API" on page 20 M M


Common
Infrastructure


11.7.1, "APIs to support DVB-J application lifecycle" on page 20 M M


11.7.2, "Application discovery and launching APIs" on page 20 M M


11.7.3, "Inter-Application communication API" on page 21 M M


11.7.4, "Basic MPEG Concepts" on page 21 M M


11.7.5, "Resource Notification" on page 22 M M


11.7.6, "Content Referencing" on page 22 M M


11.7.7, "Common Error Reporting" on page 22 M M


Security


MHP [1] section 11.8.1 “Basic Security” M M


MHP [1] section 11.8.2 “APIs to Support TLS / SSL Over the Return
Channel”


- M


MHP [1] section 11.8.3 “Additional permissions classes” M M


Others


11.9.1, "Timer Support" on page 22 M M


11.9.2, "User Settings and Preferences API" on page 22 M M


11.9.3, "Profile and version properties" on page 22 M M


NOTE 1: The javax.tv.graphics.TVContainer.getRootContainer method shall return an instance of org.havi.ui.HScene
or null except when called by an embedded Xlet where the behaviour is defined in 11.13.2, "Embedded Xlets
in a DVB-HTML Page" on page 283.


Key


- Not applicable


O Optional feature in the receiver


Ro Recommended optional feature in the receiver


M Mandatory feature in the receiver


Table 6 : Detailed platform profile definitions (Sheet 2 of 2)
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15.2 Minimum media formats supported by DVB-J APIs
MHP [1] section 11.9.1 is considered to be included in this specification, with the following notes and modifications.


Support for subtitles is optional.


15.3 JPEG - restrictions
MHP [1] section 15.3 is considered to be included in this specification.


15.4 Locale support
MHP [1] section 15.3 is considered to be included in this specification.


Note: Terminal specifications may, of course, guarantee support for locales in addition to UK English,
however, support for the UK English local is required by this specification.


15.5 Video raster format dependencies
This section addresses the aspects of this specification that vary as a consequence of the video raster format.


15.5.1 Standard Definition (PAL/SECAM or NTSC resolution)


15.5.1.1 Logical pixel resolution


The logical pixel resolution shall be 72 dots per inch.
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16 Registry of Constants


16.1 System constants
MHP [1] section 16.1 is considered to be included in this specification.


16.2 DVB-J constants
MHP [1] section 16.2 is considered to be included in this specification, with the following notes and modifications.


Where this section lists a constant for a class that is not required by this specification (e.g a class in the package org.
dvb.si), that constant is not required.
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Annex A (normative): External references; errata,
clarifications and exemptions
MHP [1] annex A is considered to be included in this specification.
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Annex B (normative): Broadcast Filesystem and
Trigger Transport
This specification does not specify a signalling format for broadcast file systems or for trigger (event) delivery. It does,
however, require that terminal specifications based on GEM provide a mechanism for delivery of filesystems and
triggers.


NOTE: MHP [1] Annex C defines a profile of DSMCC object carousels which fulfills the requirements of
this annex.


B.1 Service Domain
Terminal specifications based on GEM must include a mechanism for signalling a service domain. A service domain is
an entity that uniquely identies a filesystem, which can contain files, directories, stream descriptions, trigger objects and
trigger events. The format of these is described in the following sections.


Terminal specifications based on GEM shall define a syntax for a locator to refer to a service domain. This locator syntax
shall support the encoding of an optional integer.


A service domain provides a “mount point” for a file system. Once an application attaches to a service domain, a
mapping from locators to files within the carousel is established. To read any object in a filesystem, an interoperable
GEM application must first mount a service domain, then navigate the filesystem to the desired object. The text form of
a locator to a file system object other than a service domain is implementation dependant.


The signalling for a service domain shall be sufficient to identify the “root” directory of a filesystem, and allow attaching
to that filesystem.


The details of mounting a service domain are described in annex P, "(normative): Broadcast Transport Protocol Access"
on page 53.


B.2 Filesystem Requirements


B.2.1 Static Requirements


Terminal specifications based on GEM must include a mechanism for delivering a hierarichical file system within a
service domain. It must be possible to construct a locator that refers to files and directories in this hierarchy. The file
system delivery mechanism must satisfy the following minimum requirements. Of course, in addition to these limits,
available bandwidth and memory resources would constrain the size of what can practically be broadcast.


It shall be possible to signal a new version of a file or directory.


B.3 Stream Description
There shall be a signalling mechanism for sending a description of an MPEG stream.


Note: The following requirements are modeled on DSMCC BIOP::StreamMessage.


Table 1 : Filesystem Signalling Requirements


Area Minimum Requirement


Characters Allowed in File Names
The ASCII character ‘a’..‘z’, ‘A’..‘Z’, ‘0’..‘9’, ‘-’, ‘.’ and ‘_’. After the
first character of a file name, ‘ ’ (the space character) is also permitted.


Maximum length of file name 200 characters


Number of entries per directory 10,000


Maximum Directory Nesting 20 levels


Maximum File Length 231-1 bytes


Caching Optional, but if supported, signalling to disable caching shall be provided.
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Stream descriptions shall be identified with a special file sent in the hierarichal filesystem described in section B.2,
"Filesystem Requirements" on page 37. This file shall contain information sufficient to derive the following.:


npt_source: A reference to a source of MPEG Normal Play Time (NPT). This shall be sufficient to derive NPT values,
and the NPT rate. It may indicate that no source of NPT is associated with this stream collection.


stream_locator: A locator that references the streams of this collection.


duration: The duration of this stream description, in miliseconds.


NOTE: MHP signalling can indicate a value of up to 232 seconds with a resolution of microseconds.


audio_stream: A reference to an audio stream.


video_stream: A reference to a video stream.


data_stream: A reference to a stream containing data that is neither audio nor video.


is_mpeg_program: An indication whether or not this stream collection is an MPEG program.


B.4 Trigger Signalling
There shall be a mechanism for sending triggers to an application.


NOTE: The following requriements are modeled on DSMCC stream events


B.4.1 Trigger Object


Triggers shall be identified with a special file sent in the hierarichal filesystem described in section B.2, "Filesystem
Requirements" on page 37. This file shall contain information sufficient to derive all of the contents of a Stream
Description, plus the following.:


num_triggers: The number of trigger events identified in this trigger object


trigger_name: The name of a trigger event. The signalling shall support trigger names up to 200 characters long
containing any valid 7-bit ASCII character between 32 and 126, inclusive.


event_id: An integer uniquely identifying a trigger event within the context of the currently selected service.


NOTE: A trigger object corresponds to a BIOP::StreamEvent message in DSMCC.


Table 2 : Stream Description


Function Type
npt_source Reference (see text)
stream_locator Locator external form
duration 32 bit unsigned integer
audio_stream Reference (see text)
data_stream Reference (see text)
data_stream Reference (see text)
is_mpeg_program flag


Table 3 : Trigger Object


Function Type
num_triggers 16 bit unsigned integer
for (i=0; i<N; i++) {


trigger_name string
event_id 14 bit unsigned integer


}
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B.4.2 Trigger Event


It shall be possible to signal a trigger event. The signalling shall contain information sufficient to derive the following.:


event_id: An integer uniquely identifying a trigger event within the context of the currently selected service.


is_do_it_now: Flag indicating if this is a “do it now” event. If true, this is a “do it now” event that is to be triggered
upon reception. If false, this is a scheduled event to be triggered when a given NPT value is reached.


mpeg_npt: A normal play time value of an MPEG timebase. For “do it now” events, this value is ignored.


NOTE: A timebase associated with the stream identified by the Trigger Object will be used by the terminal
to send a trigger to a registered application.


payload: A sequence of up to 220 bytes containing arbitrary data.


NOTE: A trigger event corresponds to a DSMCC section carrying a stream descriptor.


B.4.2.1 Extrapolation of NPT Values


Terminal specifications based on GEM shall be written such that, for broadcasts confirming to appropriate broadcast
norms and specifications and absent reception errors, any extrapolation of NPT values shall last no more than 5 seconds.


NOTE: This corresponds to the requirements in NPT signalling spelled out in MHP [1] section B.2.4.4,
“Timebases.”


B.4.2.2 Monitoring of trigger events


Terminal specifications based on GEM shall require monitoring of at least one stream delivering scheduled stream
events, and one stream delivering “do it now” stream events. For broadcasts confirming to appropriate broadcast norms
and specifications and absent reception errors, the terminal shall raise an event in response to a scheduled trigger event
provided that an application subscribed to the event at least 5 seconds before the scheduled time.


NOTE: This corresponds to the requirements spelled out in MHP [1] section B.2.4.5, “Monitoring Stream
Events.” MHP requires that scheduled stream event descriptors be broadcast at least 5 seconds
before the scheduled time, but in GEM this requirement is not expressed, because it is a part of
appropriate broadcast norms and specifications.


Table 4 : Trigger Event


Function Type
event_id 14 bit unsigned integer
is_do_it_now flag
mpeg_npt 32 bit unsigned integer
payload byte array
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Annex C (informative): References


C.1 Informative References from MHP
MHP [1] Annex C is considered to be included in this specification.


C.2 Additional Informative References


Reference Edition Description


[A] OCAP Rev.11 OCAP


[B] ARIB PE
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Annex D (normative): Text presentation
MHP [1] Annex D is considered to be included in this specification, with the following notes and modifications.


Table D.3 in MHP [1] section D.3.4.2 is an informative table giving the pixel aspect ratio for regions where standard
definition television is 720x576 pixels. This table may not apply in all regions, e.g. regions with NTSC standard
definition.
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Annex E (normative): Character set
MHP [1] Annex E is considered to be included in this specification.
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Annex F (informative): Authoring & Implementation
Guidelines
MHP [1] Annex F is considered to be included in this specification.
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Annex G (normative): Minimum Platform Capabilities


G.1 Graphics
MHP [1] section G.1 is considered to be included in this specification, with the following notes and modifications.


The last bullet point of MHP [1] section G.1.1 discusses a resolution of 720x576. This is to be interpreted as meaning the
appropriate resolution with the terminal in standard definition mode. An aspect ratio of 4:3 is required by this
specification, but support for a 16:9 aspect ratio is optional.


MHP [1] section G.1.2 lists DFB_PROCESSING_LB_16_9 and DFC_PROCESSING_PAN_SCAN as mandatory in
MHP. In this specification, support for these is optional.


G.2 Audio
MHP [1] section G.2 is considered to be included in this specification.


G.3 Video
MHP [1] section G.3 is considered to be included in this specification.


G.4 Resident fonts and text rendering
MHP [1] section G.4 is considered to be included in this specification.


G.5 Input events
MHP [1] section G.5 is considered to be included in this specification.


Some downloaded resident applications specified as extensions to this specification may perform some of the functions
of the MHP navigator, e.g. the monitor application defined OCAP [A]. In this case, such downloaded software must
implement a policy that is consistent with the requirements of this specification, e.g. MHP [1] section G.5.


G.6 Memory
MHP [1] section G.6 is considered to be included in this specification


G.7 Other resources
MHP [1] section G.7 is considered to be included in this specification, with the following notes and modifications.


MHP [1] table G.4 refers to AIT section filtering. As an MHP AIT is not required, this entry does not apply to this
specification; however, attention is drawn to the requirement on detecting application description changes in 10.4.1,
"Application Description transmission and monitoring" on page 16.


The key lengths for application authentication in MHP [1] table G.4 apply only to codesigning using the MHP model.
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Annex H (normative): Extensions
MHP [1] Annex H is considered to be included in this specification.
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Annex I (normative): DVB-J fundamental classes
MHP [1] Annex I is considered to be included in this specification.
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Annex J (normative): DVB-J event API
MHP [1] Annex J is considered to be included in this specification.
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Annex K (normative): DVB-J persistent storage API
MHP [1] Annex K is considered to be included in this specification.
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Annex L (normative): User Settings and Preferences API
MHP [1] Annex L is considered to be included in this specification, with the following notes and modifications.


In the class org.dvb.user.GeneralPreference, the preference “User Name” requires that name be reported as first name
followed by last name. It is understood that “first name” and “last name” are ambiguous concepts in some locales. For
this reason, in this specification this property is only required to contain the name of the user, in some order that is
suitable for presentation to an end user.
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Annex M (normative): SI Access API
The API defined in MHP [1] Annex M is not required by this specification.
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Annex N (normative): Streamed Media API Extensions
MHP [1] N is considered to be included in this specification, with the following notes and modifications.


R eferences to “720x576” frames are to be read as referring to standard definition frames, as defined in the terminal
specification based on GEM.


NOTE: In regions with NTSC standard defintion, this is 720x480.


References to ETR 154 are to be read as referring to the standard definition format specification required by the terminal
specification.
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Annex O (normative): Integration of the JavaTV SI API
and DVB SI
Terminal specifications based on GEM shall contain a mapping of the Java TV SI API to the network’s underlying
signalling. This mapping shall fulfill all of the semantic guarantees required by Java TV. The Java TV SI is formed by the
classes in the package javax.tv.si and its subpackages, as defined for this specification, including any descriptive text
accompanying those classes.
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Annex P (normative): Broadcast Transport Protocol
Access


P.1 Overview
The API defined in this section allows DVB-J applications direct access to information broadcast acording to Annex B,
"(normative): Broadcast Filesystem and Trigger Transport" on page 37. Of course, terminal specifications based on GEM
may make other filesystems available via this API.


To benefit from the fact that most of the functionalities are already covered by the java.io package, this API inherits from
java.io and only defines the extra functionalities pertaining to::


a) the nature of a broadcast filesystem and its latency (e.g. possibility to asynchronously load the objects)


b) the type of the objects that can be encapsulated in a carousel and that do not exist in a classical File structure.
These are: ServiceGateway, Stream and StreamEvent.


An application can optionally use only the classes of java.io. Alternatively/additionally applications can use additional
classes and methods adapted to the specific nature and latency of the network (such as for example, the asynchronous
loading of objects).


The following, briefly explains the functionalities offered by this API


The ServiceDomain class enables attaching to a Service Domain.


When attached to a Service Domain, objects are available representing the types File, Directory, Stream Description,
Trigger Object and Trigger Event.


The class DSMCCObject is a common superclass for all of these types. It defines methods that deal with asynchronous
or synchronous loading of Objects.


For the File and Directory Objects, their content is accessible as it would be for a classical file system, i.e. by using the
java.io package (e.g. for listing the objects pointed to by a Directory object,you invoke the list() method of
the java.io.File class, or to access the content of a File, you can instantiate a FileInputStream to read the
File,etc.)


Additionally, the DSMCCStream and DSMCCStreamEvent classes define functionalities specific to the respective types
of Objects (Stream Description and Trigger Object), enabling access to the attributes of these Objects. For the details of
the attributes that can be accessed, refere to the documentation of these classes.


The AsynchronousLoadingEvent class and its subclasses represent events that are sent to a listener to notify it of the
loading of an Object that had been activated by the application (asynchronous loading mode).


The StreamEvent class represents an abstraction of the real event that is generated, i.e. the Trigger Event, which enables
the broadcaster to synchronize the application with the stream. This class enables the access to the content of an event, as
described in section B.4.2, "Trigger Event" on page 39.


Finally, the StreamEventListener and AsynchronousLoadingEventListener are interfaces that must be implemented by
the application, in order for it to receive the respective StreamEvents and AsynchronousLoadingEvents.


P.2 The org.dvb.dsmcc package
This package is derived from the org.dvb.dsmcc package as defined in MHP [1] annex P. A small number of the MHP
methods are not required in terminal specifications based on GEM. Additionally, in GEM these methods are bound to the
more abstract signalling requirements of Annex B on page 37.


The description of each class from the org.dvb.dsmcc package defined in MHP [1] annex P is considered to be included
in this specification, except as modified below.


In all cases, references to a “DSMCC object” in the signalling is to be interpreted as referring to the entity in the
signalling represented by an object of type DSMCCObject in this specification.
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P.2.1 DSMCCObject


The first sentence of the class description should be interpreted as meaning that this class represents objects in a Service
Domain.


P.2.2 DSMCCStream


References to BIOP::Stream message are to be interpreted as meaning the stream description as defined in Annex B.3,
"Stream Description" on page 37. References to the BIOP::StreamEvent meessage are to be intepreted as meaning the
stream even description defined in Annex B.4.1, "Trigger Object" on page 38. References to elements of the BIOP
messages are to be interpreted as referring to the corresponding element of the generic descriptions from Annex B, as
detailed below.


P.2.2.1 isAudio() method


This shall return true if the audio_stream reference refers to an audio stream.


P.2.2.2 isData() method


This shall return true if the data_stream reference refers to a data stream.


P.2.2.3 isMPEGProgram method


This shall return true if the is_mpeg_program flag indicates that this object represents an MPEG program.


P.2.2.4 isVideo() method


This shall return true if the video_stream reference refers to a video stream.


P.2.3 DSMCCStreamEvent


References to the BIOP::StreamEvent meessage are to be intepreted as meaning the stream even description defined in
Annex B.4.1, "Trigger Object" on page 38. References to elements of the BIOP messages are to be interpreted as
referring to the corresponding element of the generic descriptions from Annex B, as detailed below.


Throughout this class, references to a DSMCC StreamEvent in the signalling are to be read as referring to a trigger
object, as defined in B.4.1, "Trigger Object" on page 38.


P.2.4 InvalidFormatException


This exception may be thrown when any inconsistency in the underlying signalling is received.


P.2.5 ServiceDomain


The first paragraph of the class description is to be replaced by the following: A ServiceDomain represents the entity
described in Annex B.1, "Service Domain" on page 37.


Thorughout this class, references to “service gateway” or “service domain” are to be intepreted as referring to service
domain, as described in Annex B.1, "Service Domain" on page 37.


P.2.5.1 ServiceDomain.attach(byte[])


Signalling to support the ServiceDomain.attach(byte[]) method is not required by this specification. In terminal
specifications where no such signalling is defined, the behavior of invoking this method may be undefined.


P.2.5.2 ServiceDomain.attach(Locator) and attach(Locator, int)


The locator parameter is to be interpreted as any locator that refers to a service domain. Locator formats are discussed in
section 14.8, "Locators and content referencing" on page 30.
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P.2.5.3 ServiceDomain.getLocator()


The description of this method is considered to read as follows:


Return the locator for this service domain. If this ServiceDomain instance was last attached by specifying a locator then
that exact same locator shall be returned. If the attach was done with the attach(locator, int) signature, the locator is
complemented with a representation of the integer.


P.2.5.4 ServiceDomain.getNSAPAddress()


Signalling to support the ServiceDomain.getNSAPAddress() method is not required by this specification. In terminal
specifications where no such signalling is defined, the behavior of invoking this method may be undefined.


P.2.5.5 ServiceDomain.getURL(Locator)


The description of this static method is considered to read as follows:


Returns a URL corresponding to a locator referring to a file or a directory, as specified in Table 5, "Addressable entities,
locators and their text representation" on page 31. If the service domain corresponding to the locator is attached and the .
file or directory referenced in the locator exists then an instance of java.net.URL is returned which can be used to
reference this object.


Parameters:


l - a locator referring to a file or directory, as specified in Table 5, "Addressable entities, locators and their text
representation" on page 31.


Returns:


a java.net.URL which can be used to access the file or directory referenced by the locator.


Throws:


InvalidLocatorException - if the locator is not a valid locator or does not includes all elements leading to a file or
directory.


NotLoadedException - is thrown if the locator is valid and includes enough information but it references a service
domain which is not attached.


FileNotFoundException - if the service domain is attached but the file or directory referenced by the locator does not
exist.


P.2.6 ServiceXFRErrorEvent


This class is required by this specification, however signalling that would cause this error to be generated is not required
by this specification.


P.2.7 ServiceXFRException


This class is required by this specification, however signalling that would cause this exception to be generated is not
required by this specification.


P.2.8 ServiceXFRReference


This class is required by this specification, however signalling that would cause an event containing an object of this type
is not required by this specification.


P.2.9 StreamEvent


Throughout this class, references to the DSMCC stream event descriptor are to be read as referring to the trigger event, as
described in section B.4.2, "Trigger Event" on page 39. References to the event data refer to the payload defined in that
section.
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Annex Q (normative): Datagram Socket Buffer Control
MHP [1] Annex Q is considered to be included in this specification.
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Annex R (normative): DVB-J Return Channel Connection
Management API
MHP [1] Annex R is considered to be included in this specification.
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Annex S (normative): Application Listing and
Launching
MHP [1] Annex L is considered to be included in this specification.
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Annex T (normative): Permissions
MHP [1] Annex T is considered to be included in this specification.
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Annex U (normative): Extended graphics APIs
MHP [1] Annex U is considered to be included in this specification.
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Annex V : Void
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Annex W (informative):DVB-J examples


W.1 DVB-J examples from MHP
MHP [1] annex W is considered to be included in this specification.


[m6 add:]


W.2 Example of enumeration extension
To illustrate the importance of the requirement in section 0.4.1, "DVB-J enumerations" on page 4, consider an
application that is written to the GEM specification which wishes to query the type of return channel connection, and
react accordingly. Such code might be written in the following manner:


import org.dvb.net.rc.RCInterface;
import org.dvb.net.rc.RCInterfaceManager;


public class AppRCTester {


/**
* Set up the return channel.
* @return true if it was successfully set up, false otherwise.
*/


public boolean setUpRC() {
RCInterface[] ifs = RCInterfaceManager.getInstance().getInterfaces();
boolean success = false;
for (int i = 0; !success && i < ifs.length; i++) {


RCInterface inter = ifs[i];
switch(inter.getType()) {


case TYPE_CATV:
success = setupCATV(inter);
break;


case TYPE_DECT:
success = setupDECT(inter);
break;


case TYPE_ISDN:
success = setupISDN(inter);
break;


case TYPE_LMDS:
success = setupLMDS(inter);
break;


case TYPE_MATV:
success = setupMATV(inter);
break;


default:
// Do nothing - this always fails


}
return success;


}


.... definition of methods setupCATV et al.
}


If it were permissible for a terminal specification based on GEM to sub-divide TYPE_CATV by introducing new values
into the enumeration, then this code would always fail.


If a terminal specification needs to sub-divide the values of an enumeration, it may do so by introducing a new method to
report the sub-divisions. For example, to sub-divide TYPE_CATV, a terminal specification could introduce an interface
and a set of values like the following:
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package org.specbody.net.rc;


/**
* On specbody terminals, all instances of org.dvb.net.rc.RCInterface
* for which getType() returns TYPE_CATV shall implement this interface.
*/


public interface CATVRCInterface {


public final static int TYPE_CATV_SUBTYPE_1 = 1;
public final static int TYPE_CATV_SUBTYPE_2 = 2;
public final static int TYPE_CATV_SUBTYPE_3 = 3;


/**
* @returns one of TYPE_CATV_SUBTYPE_1, TYPE_CATV_SUBTYPE_2
* or TYPE_CATV_SUBTYPE_3
*/


public int getCATVType();


}


Note that this extension mechanism works for org.dvb.net.rc.RCInterface because instances of this class are
always created by a factory method that is a part of the platform. This particular method for extending the behavior of
GEM would not work if the enumeration value were returned by a method in a class with a constructor that is accessible
to applications, because it would be impossible to mandate that all instances conforming to certain criteria implement an
additional interface. In this case, other extension mechanisms would need to be employed.
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Annex X (normative): Test support
MHP [1] Annex X is considered to be included in this specification.
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Annex Y (normative): Inter-application and Inter-Xlet
communication API
MHP [1] Annex Y is considered to be included in this specification.
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Annex Z (informative): Services, Service Contexts and
Applications in an MHP Environment
MHP [1] Annex Z is considered to be included in this specification, with the following notes and modifications.


This informative section includes references to some signalling details not required by this specification. Where this is
the case, it is to be read as an example of one possible way of fulfilling the abstract requirements placed on terminal
signalling by this specification.
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