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Introduction
An IPTV system is build on an architecture spread into various technology balancing across central server (head-end), network and client (Set Top Box).

Generic STB IPTV Middleware Architecture

The following diagram is view of a generic STB IPTV middleware architecture. This architecture is technology agnostic and is suitable to any kind of implementation.
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Figure 1: STB IPTV middleware architecture – overview
The STB middleware is hardware-agnostic. There is a Hardware Abstraction Layer (HAL) for each kind of hardware – this provides the necessary interface to the lower layers (RAM, network access, hard drive, USB-port, etc.). The HAL interface is designed so that a manufacturer or chip vendor can write their respective device drivers without ever worrying about the middleware software above.

The Business Components are pure native components that offer functionalities common to all middleware implementations (service selection & presentation, Service Information management, PVR, CAS, ...). They are used and enriched by the Application Services in order to simplify the development of business components and applications above it.

The Application Engines comprises of various engines along with a set business and high-level services. This layer is built on top of the Business Components layer.

On top of these Services, are the Applications. The Applications are either downloaded or resident in nature. In particular, an Interactive Application is an application that is powered by an Interactive Application Engine (e.g. HTML, Flash). An Interactive Application can either have full or restricted access to the Interactive Application Engine features.

User API

In the diagram above, two API layers are defined:

· System API (or HAL API),
· User API.
The User API shall offer the following functionalities:

· content management – describes the content format ( e.g. audio, video, subtitles, etc… ) and allows the application to manipulate the content.

· content booking/recording – provides a generic booking/recording interface to the application. This API supports manual, TV programme and series booking/recording.

· content browsing – provides an easy method of browsing the content for the application.

· content playing – depending upon the media content to be played, this API provides different controls for playing the specific content. For example, when playing a recorded content the application will have access to trick-mode APIs.

· scanning/discovery – provides interfaces to scan for broadcast or broadband  services, and discover home network related content.

· content searching – provides an interface for searching any type of content. The application does so by providing specific filters for the required search.

· platform management – APIs to access the various platform settings, such as video resolution, audio output, home network devices, etc…

· user management – management of multiple user profiles, allowing the users to customise their own environment.

The User API shall allow any third party to develop applications. This API encapsulates the services (Business Components in the diagram above) offered by the middleware. Moreover, the User API architecture itself is not engine dependant and can be described from a functional standpoint using a language agnostic format. Each engine of interest for application development then comes with associated mapped User API in its own scripting/coding language.

The huge advantage of this type of solution is to support with marginal efforts any future powerful Applications Engines. It also avoid to bind forever the industry standard to a given engine technology with associated risks of obsolescence. The remnant effort to support an application engine is quite small regarding a complete middleware definition.

Another important added value of this User API is to allow an easy profile support (depending of your hardware platform for instance) and by the way introduce naturally the scalability and flexibility of the IPTV system.
The definition and the scope of services depend on the concrete functionalities deployed in the IPTV system.

Nevertheless, some Business Components can be defined that are generic in nature:

· System Resource Management:
Responsible for the management and reservation of STB system resources – including identification of conflicting resource requests (but not resolution)

· User management

· Resource management framework

· Peripheral device management

· System service management

· Media Management:

Responsible for all media operations of the STB

· Viewing and recording management

· Media connection management

· Media presentation management

· Media streaming management

· Media device management

· Caption presentation

· Security Services:


Responsible for handling all Security/CA related functionality

· CA module(s)

· DRM management

· Metadata Services:


Responsible for managing access to all metadata, including the DVB-SI, Catalogue, file download, software download, etc.

· Scanning

· Service plan management

· System recording management

· Program scheduler

· File delivery management

· Program/event catalogue

· Diagnostic Services:


Responsible for providing diagnostic capabilities for all components In the system
· Communication Services:

Responsible for STB communications interfaces

· Communication management

· Modem management

· Protocol management (HTTP, RTSP, etc.)

Proposal

We propose ITU-T IPTV Focus Group WG6 adopts the generic architecture principles exposed above. By concentrating its effort on the User API definition, ITU-T IPTV Focus Group will be able to propose an open standard that guarantee the interoperability, the scalability and a future proof architecture for the IPTV middleware. This User API also allows middleware, application engine and device manufacturers to be different.
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