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1. Introduction

This contribution is an attempt to initiate a discussion on gap analysis among the existing middleware standards to make the middleware for IPTV interoperable and harmonized with other standard specifications. 

IPTV is expected to have much affinity not only with digital broadcasting, but also with more general interactive multimedia services. If we restrict our attention only to digital data broadcasting, there are various middleware standard specifications, including GEM, ACAP, OCAP, MHP and BML, that are used in accordance with different media in different countries, as can be seen from contributions such as FG IPTV-C-0226 and FG IPTV-C-0398. As IP is of more global nature than legacy broadcasting is, if we include platforms common in the Internet, the number of issues to be taken into account from the perspective of interoperability is truly immense, and if we allow them all in the non-PC based IPTV, the consequence will be unexpected. 

Therefore, the interoperability and harmonization among the different middleware standardization is of utmost importance, and the comparative analysis of these standards is of immediate necessity.

This contribution proposes the discussion on gap analysis among the existing middleware standards. It lists some of the digital multimedia middleware standards, and proposes some text on them. This is in hope to initiate a discussion on gap analysis on multimedia middleware for IPTV.
2. Proposal
It is proposed to make the discussion on analyzing the gap among the middleware standards specifications and harmonizing them, and to adopt the following as the initiation for that discussion.
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Gap analysis among the middleware standards
1.
Scope

TBD

2.
References

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

[1]
ATSC Document A/101: “ATSC Standard: Advanced Common Application (ACAP)”
[2]
ETSI TS 102 819 V1.3.1: “Digital Video Broadcasting (DVB); Globally Executable MHP version 1.0.2”
[3]
ANSI/SCTE 90-1 2004: “SCTE Application Platform Specification OCAP 1.0 Profile”
[4]
TBD
3.
Definitions

This working document uses the following terms defined elsewhere:

TBD

4.
Abbreviations and Acronyms

This working document uses the following abbreviations and acronyms.
ACAP
Advanced Common Application Platform 

BML
Broadcast Markup Language

GEM
Globally Executable MHP
MHP
Multimedia Home Platform
M3W 
MPEG Multimedia Middleware
OCAP
Open Cable Application Platform 
5.
Digital TV Middleware

5.1 GEM

TBD

5.2 ACAP
5.2.1 Scope
ACAP is applicable for specifications and standards based on the ACAP APIs, content formats, and semantic guarantees. 
ACAP Applications are classified into two categories depending upon whether the initial application content processed is of a procedural or a declarative nature. These categories of applications are referred to as a procedural (ACAP-J) and declarative (ACAP-X) applications, respectively. An example of an ACAP-J application is a Java TVTM Xlet composed of compiled JavaTM byte code in conjunction with other multimedia content such as graphic, video, and audio. An example of an ACAP-X application is a multimedia document composed of XHTML markup, style rules, scripts, and embedded graphics, video, and audio. 

Application environments are similarly classified into two categories depending upon whether they process procedural or declarative applications. These categories are referred to as ACA-J and ACAP-X environments, respectively. An example of an ACAP-J environment is a Java Virtual Machine and its associated API implementation. An example of an ACAP-X environment is an XHTML multimedia document browser, also known as a user agent.

The architecture and facilities of the ACAP standard are intended to apply to broadcast systems and receivers for terrestrial (over-the-air) broadcast and cable TV systems.

5.2.2 Format 
ACAP is primarily based on GEM and DASE, and includes additional functionality from OCAP. The followings are the relevant specifications which ACAP includes:
· GEM: ACAP includes GEM 1.0.2 in its entirety, except as explicitly modified by the ACAP.
· OCAP: ACAP includes OCAP 1.0 in its entirety, except as explicitly modified by the ACAP for ACAP terminal operating in a terrestrial broadcast environment. 
· Addition on Non-ACAP Interfaces: Terminal Specifications based on ACAP may add public interfaces, provided that they are added in a namespace that does not conflict with ACAP. ACAP terminal specifications and ACAP terminals shall not require that such extension interfaces be called by ACAP applications in order to enable behaviour that is normatively required by ACAP standard.
5.2.3 Profiles

ACAP defines two profiles, an ACAP-J Profile and a combined ACAP-J and ACAP-X profile. The following table shows the detailed platform profile definitions. The section and clause number in the table refers the relevant section and clause in ACAP specification [1].
Table 1 Detailed Platform Profile Definitions
[image: image1.wmf]
5.3 BML
OCAP (Open Cable Application Platform) is the set of specifications for the interactive multimedia services of digital CATV that has been developed by the OpenCable project managed. OCAP 1.0 is based on MHP 1.0.2, and includes the extensions for the cable system in USA. 
5.4 MHP

MHP (Multimedia Home Platform) is the set of specifications for multimedia broadcasting that has been developed by the DVB Project. MHP has two functional categories. The version 1.0 series covers the execution engine (EE) environment and the version 1.1 series covers the presentation engine (PE) environment in addition to version 1.0. The PE portion of the version 1.1 series is not standalone; it mandates the existence of the EE environment. The first release of the DVB MHP version 1.0 series was May 2000. The MHP 1.0 specification employs Java technology for an EE environment. 
5.5 BML
BML (Broadcast Markup Language) is a declarative application specification for multimedia broadcasting in Japan standardized by ARIB (Association of Radio Industries and Businesses). It is defined in ARIB STD-B24 “Data coding and transmission specification for digital broadcasting”. BML consists of XHTML, CSS, DOM and ECMAScript. ARIB STD-B24 was revised to include additional functionalities for receivers with digital storage and for terrestrial digital broadcasting including mobile reception. 
6. Multimedia Middleware

6.1 MPEG M3W
TBD
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