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Abstract
This contribution proposes slight name changes and content for current sections 7.2.1 – 7.2.6 titled “IPTV Terminal Software Architecture” in the Document “Aspects of IPTV End System – Terminal Device” [DOC 0093] of Working Party 5.

Introduction

At the IPTV FG Meeting in Bled, Slovenia, Working Party 5 noted that more details were requested to complete section 7.2.1 for the IPTV Terminal Software Architecture.  This contribution proposes the textual descriptions and a slight name change, changing the pre-existing “Control/Protocol Layer” to “Service Components Layer” and “Services Layer” to “User Experience Application Layer” to align this section with ongoing work in Working Party 6 relating to Middleware.

Discussion

Every IPTV Terminal Device must have some kind of software architecture to control and interact with the user and the hardware.  In order to stress this point, section 7.2.1 of Document 93 discusses the basic software architecture without going into too much detail (which we see as the work of Working Party 6 relating to Middleware).  The contribution proposes basic textual descriptions of the software layers, discussing what each layer does and how it interacts with the others.

Proposal

It is proposed to replace current sections 7.2.1 – 7.2.6 with the attached section 7.2.1 as modified.

7.2.1 
IPTV Terminal Software Architecture
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Figure 7-2 Software Architecture Layered Relationship
7.2.1.1 
OS/Driver Layer
The OS/Driver Layer provides components such as kernel modules and user-mode modules which provide access to and control of the TD hardware and devices.  The OS/Driver Layer is also understood to encompass a Resource Abstraction Layer (RAL) for each kind of hardware/OS that provides the necessary interfaces to the lower layers of hardware (RAM, network access, hard drive, USB-port, etc.).
7.2.1.2 
Service Components Layer
The Service Components Layer provides core and pluggable (designed to be replaced by other components, possibly from the User Experience Application Layer) platform components. Examples of the capabilities of the Service Components Layer may include Networking, Signalling, diagnostic logging, kernel, file systems, SI, EPG database, PPV, Conditional Access, DVR, etc.  The Service Components included in the Service Components Layer are pure native components that offer functionalities common to all middleware implementations.
7.2.1.3 
Middleware Layer (API, optional)
The Middleware Layer provides API interfaces to the Application and User Experience Application Layers, and includes components to interact with the Service Components Layer.  IPTV Focus Group Working Party 6 [DOC 0097] should be consulted for more details on the Middleware Layer.

The Middleware Layer is an optional component but provides benefits such as:
· Hiding complexity from applications (e.g. path management)

· Providing simple APIs for application development

· Designed to anticipate other consumer premises and network functionality (e.g., DLNA Home Networking, DVB-T) 

· Providing open interfaces, able to integrate with the operator’s choice of User Experience Application and Application Layers, CAS and VOD vendors.
7.2.1.4 
Application Layer
The Application Layer is a sub-layer of the User Experience Application Layer representing applications.  The Applications are either downloaded or resident in nature. Generally speaking, an Application is an application that is powered by a Presentation Engine (e.g. HTML Browser, Flash).
The Application Layer should:
· Be Compact, highly optimized and reliable

· Increase power in a small footprint

· Bring highly dynamic solutions to existing hardware

· Support the latest Internet and TV standards such as:
· HTML4.01, XHTML, DHTML, DVB-HTML

· CSS 2.1, CSS TV, CSS 3

· DOM 2, JavaScript 1.5, SSL 2 and 3

· Allow full control over style

· Allow easy branding and theme/look changes

· Allow instant branding opportunity

· Provide a single solution for all aspects of the UI 

· Provide local displays including device set-up menus
· Support interactive services such as EPG, VOD, games, news, etc.
7.2.1.5 
User Experience Application Layer
The User Experience Application Layer refers to the service provider-specific and application-specific capabilities of the TD. Multiple variations of components should be possible within the User Experience Application Layer, as this will vary depending on the middleware vendors and service provider features and applications.  The User Experience Application Layer enables to user or provider to provide visual elements such as skins and customizability to the applications present in the Application Layer.
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