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1. Document Scope

This technical proposal addresses the middleware based software architectural requirements for IPTV terminal. The scope of the middleware based software architecture discussed in this proposal include: the rationale of defining middleware based software for IPTV terminal, the software architecture and layers of IPTV terminal. 
2. Discussion 
2.1 Introduction

At the end of the IPTV value chain, IPTV terminal provides the capabilities for receiving and decoding streamed media and the capabilities for consuming the services provided by IPTV system. As part of IPTV system deployed in operators network, the media servers provide the capabilities of content storage, content delivery and content streaming; the others service capabilities provided by IPTV system include: content registration, content location management, metadata management, value added service and its service logic, program guidance, billing, and etc. It is necessary to let the terminal have all service capabilities corresponding to the IPTV system in operator’s network. With the increased new services capabilities provided in the IPTV system, in contrast, these new services capabilities need also to be provided in the IPTV terminal side. The traditional telecom message based interface and the related interoperability between IPTV terminal and IPTV system becomes a bottleneck restricting new service introduction and development. The messaged based interoperability is inflexible, and is unable to expediently support new service development. 
2.2 The Rationale of Defining Middleware based Software for IPTV Terminal
The middleware based interoperability between IPTV terminal and IPTV system provides flexible and expandable solution; meanwhile, the application vendor can conveniently develop various new service and applications without paying attention to the detailed parameter and message format of the interface, and reduce the time-to-market to launch new services. The followings are the rationale of defining middleware based software for IPTV terminal:
· To achieve interoperability capability between IPTV system and IPTV terminal.

· The newly developed IPTV applications can be able to run on different OS and hardware platform, and achieve openness and portability of the applications. 

· To create a complete IPTV value chain by letting terminal hardware vendors, application developers and middleware developers join in the development of IPTV application and terminal. 
· To improve development efficiency and reduce development cost for service and application, and then meet time-to-market requirement of new services and application development;

· To isolate complexities of the technology and standards of the OS and hardware resources, and the application developer can be able to follow the technology trend.
· To support distributed computing and provide transparent application and interactive service across different networks, hardware and OS platform;

2.3 The Middleware based Software Architecture and Layers of IPTV Terminal
Usually the software can be developed based on a lot of program language, e.g. C language, C++ language, java language, etc. Moreover, for different software platform, software management and software architecture mode is different from each other. For different services, their service logic and implementation methods are different. For different vendors, the software architecture and software development idea is also different. Therefore, it is a challenge to introduce third party to effectively develop new application, hardware platform and then create a complete IPTV value chain. When designing software architecture of terminal, it is necessary to define clear software layers. That means the software architecture of IPTV terminal shall be based on the definition of abstract layers. The whole software architecture of IPTV terminal can be divided into 3 layers as below:

· Resource Layer;

· System Software Layer;

· Application Layer;
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Figure 1 The Middleware based Software Architecture and Layers of IPTV Terminal
The resource layer shall include a number of functions, hardware resource and software resources (operation software, drivers of the hardware entity). This resource layers can have more than one hardware entity. Different IPTV terminal hardware vendor can provide different hardware entities. From an abstract point of view it makes no difference if the logical resources are mapped into one or several hardware entities. 
The System software layer includes middleware module with API interface and transplantable sub-layer. The middleware module provides a series of consistent function capability and abstract view of resources layers to application layers regardless of type of software and hardware in the resource layer. The transplantable sub-layers provide adaptive layer between middleware module and different software and hardware in resource layer. 

The resources are provided to middleware module of certain function through transplantable sub-layer, and middleware module functions are provided to application layer through API interface of the middleware module. 
The API interface provides the associated services logic to application layers, e.g., play, status report, startup authentication, and etc. Transplantable sub-layer ensures middleware software and application run on different OS platform and hardware platform. The OS, for example, can be Linux, WinCE, VxWorks, and etc. The hardware platform can be Set Top Box, PC, or mobile phone, and etc.
The API interface is the key for application developer to develop new application, who does not need to know what type of operation system software and hardware with the related software drivers he is utilizing, since the middleware API interface provide a unified and consistent interface regardless of resource layers. 

The transplantable sub-layer is the key for the interoperability between different IPTV terminal and IPTV system. The IPTV system vendor package its service capability software in IPTV system side into middleware module, and then transplant it above the resource layer of the IPTV terminal vendors, the interoperability between different IPTV terminal and IPTV system is thus achieved. Transplantable sub-layer can be negotiated or standardized between IPTV system vendor and IPTV terminal vendor. 

3. Proposal 

We propose to include the middleware based software architecture for IPTV terminal in the section 7.2 of FGIPTV-OD-0019e - WG 5 Working Document for IPTV End System, with the following layers:

· Resource Layer;

· System Software Layer 

· Application Layer;

We propose to establish an individual chapter to describe the detailed contents of IPTV terminal middleware architecture in FG IPTV-OD-0018 - IPTV Middleware, Applications, and Content Platforms, especially define the requirement of the following component: 

· Middleware API module with API interface

· Transplantable Sub-Layer Module
__________________
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