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1
Introduction

This report summarizes efforts underway in both ITU-R SG-6 and ITU-T SG-9 to “harmonize” international digital interactive television standards with the goal of improving interoperability between them. This effort required the definition of a framework for evaluating the standards from the viewpoint of the classes of applications they are intended to serve. Further, it was important to define levels of functionality needed to facilitate authoring of content/applications without specific knowledge of how a receiver will implement the required functionality.

The approach began with a framework model, based upon a “top down view” of the full end-to-end environment driven by the application developer’s perspective as a starting point. Important harmonization aspects included common authoring for service/content and common receiver software and functionality with expectation that matched classes of service/content and receiver functionality combinations will emerge. The ultimate goal has been to identify interoperability requirements for given classes of applications/content across the interactive digital television (DTV) standards. 

Further, the development of a framework model for interoperability should view the interactive DTV environment with respect to the Internet as an important application class. A conceptual example of broadcast content, as a well-formed subset of web-content, is shown in Figure 1. A first principle for broadcast content is as follows: Be conservative in what is transmitted and liberal in what is received. Existing Internet practice tends to be liberal in both. This conceptual figure of the current approach serves as a consideration for possible divisions in functionality that could guide implementation of recommendations in stepped phases of complexity.

Figure 1

Potential System/Application Profiles
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Background: Framework analysis model definition and description

Figure 2 is a block diagram of the framework analysis model. The model has three sections. The first section, Multimedia Content/Service, describes the content and/or services that are contemplated. The second section, Multimedia Functionality, contains a set of functional capabilities, such as storing data, generating graphics, etc., that are required to implement a given application as authored. The third section, User Experience, is a view of the desired user experience. This framework was used to derive a set of functional requirement abstractions such as API’s, content descriptions, or system models, which are required on a generic basis to provide to the application author the necessary independence from the details of receiver implementations. An important new concept, “abstraction set”, is described in detail below.

Figure 2

Framework analysis model


Abstraction set

Application analysis

Multimedia applications can be analysed by identifying:

•
peer abstractions

•
information abstractions

•
functional abstractions.

Peer abstraction

A peer abstraction is a general description of a subject, i.e., a communicating entity. A peer abstraction has the following properties:

•
distinguished name

•
authenticators

•
credentials.

A peer abstraction is used to characterize the active agents that participate in a multimedia system. An agent may be an individual, an organization, or an automated entity acting as a proxy for an individual or organization. A peer abstraction is used to answer the question who broadcasts, services and uses a multimedia application?
Information abstraction

An information abstraction is a general description of a unit of information, where a unit may be simple (primitive) or complex (aggregate). An information abstraction has the following properties:

•
distinguished name

•
type specification.

An information abstraction is realized by performing the following:

(1)
define type specification;

(2)
define type processing semantics;

(3)
bind type specification to concrete syntax;

(4)
implement concrete syntax decoder;

(5)
implement type processing semantics;

A realization of an information abstraction forms a part of both application content and the application environment. In the case of application content, the realization takes the form of the content types used to deliver the application and its resources; in the case of the application environment, the realization takes the form of concrete syntax decoders and the processing semantics associated with this content.

An information abstraction is used to characterize the information content that composes multimedia applications. An information abstraction is used to answer the question of what is a multimedia application composed?
Functional abstraction

A functional abstraction is a generalized description of a process or method. A functional abstraction has the following properties:

•
distinguished name

•
input parameters

•
output parameters

•
performance context (e.g., pre-conditions and post-conditions)

•
side effects.

The functional semantics of a functional abstraction consist of the transfer function, i.e., the relationship between input and output parameters, and the side effects of the functional abstraction.

A functional abstraction is realized by performing the following:

1)
define interface specification;

2)
bind interface specification to one or more concrete programming languages;

3)
implement interface binding(s);

4)
implement functional semantics;

An alternative methodology to realizing a functional abstraction is to skip the step of defining an interface specification, and, instead, using a concrete, programming-language interface, as if it were an interface specification.
A realization of a functional abstraction forms a part of the application environment. In general, the application environment is the complete set of functional abstraction realizations provided by a multimedia terminal device.

A functional abstraction is used to characterize a function performed by a multimedia application or by a multimedia application environment on behalf of a multimedia application. A functional abstraction is used to answer the question what does a multimedia application or application environment do?
Layered architecture description

A multimedia application consisting of application content is processed by an application environment. This application environment operates as a layer above the operating system and hardware layers of a multimedia terminal device. The interface separating the application content and application environment layers consists of the concrete bindings of information and functional abstractions. The agents external to the multimedia terminal device, i.e., the service providers and the end user, are analysed according to the peer abstraction formalism.

Figure 3

Conceptual representation of the interrelation between applications, 
abstraction set, and system specifications
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Framework development process

Subgroup 1: Content authoring aspects

A subgroup was established to identify applications that cover a broad range of possible broadcast system resources. Their tasks: 

1)
Generate a list of generic services and applications.

–
Describe in sufficient detail the functional process of the application.

2)
Define for each application the way it should be rendered to the user (end user experience).

–
Describe in detail the requirements for rendering on the user terminal to generate the proper interactive experience. 

3)
Identify the classes of services and applications that are expected to require the most common functionalities.

4)
Identify priorities among applications.

This work primarily involved representatives of the content production industry. A summary of this subgroup’s work is shown in Annex 1.

Subgroup 2: System functionality aspects

A second subgroup was established to identify the functionalities of the system, considering the existence of a number of profiles for the user terminal. Their tasks:

1)
Define system capabilities to support interactive DTV services.

2)
Identify types of resources, e.g., storage, graphics, etc. and define typical user terminals and their capabilities with respect to the resources (fill in table)

3)
Match system capabilities with resources.

4)
Create a list of functional abstractions based on expected system capabilities.

5)
For each application developed by subgroup 1, map the characteristics of the application rendition to the most appropriate set of functional abstractions.

6)
Identify classes of applications which appear to use common functionalities

7)
Find benchmark applications for each class.

This work primarily involved representatives of the receiver industry. A summary of this work is shown in Annex 2.

Joint group Subgroup 1 and 2 tasks

1)
Compare the classes of applications developed from the content generation point of view with those developed from the system point of view. Confirm correlated classes; identify and explain the exceptions.

2)
Prioritize functionalities from the point of view of content producers.

3)
Refine the list of representative applications for various profiles based on the required functional abstractions. 

4)
Find benchmark applications for each class.

5)
Refine the list of functional abstractions, define new abstractions as required, and eliminate unused abstractions.

This process should be iterative and allow progressive convergence toward a well-defined core and set of profiles.

Subgroup 3: Inventory of interactive DTV standards

A third subgroup undertook a comparison of existing interactive DTV standards from function by function comparative perspective. The results of this work is in table form which is included in Annex 3.

Joint Subgroup 1, 2 and 3 activity: System capabilities and interoperability classes

1)
For each interactive DTV standard, match functionality abstractions with system specification elements.

2)
Identify common elements and characterize variances.

3)
Determine priority for each functionality abstraction and evaluate the importance of having it as part of the common core, considering different user terminal profiles.

4)
Review the set of functionalities in each interactive DTV standard and identify missing commonalities, prioritized as to whether they are in-core or out-of-core requirement.

Initial work in this area has focused on identifying commonalities in API’s for procedural applications.

Annex 1

Content Requirements (Updated Version of 6M-79)

Annex 2

Application-System Interfaces (Update of 6M-162)

Annex 3

Common Core of Specifications (Update of 6M-163)
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