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1. Document Scope

This technical proposal addresses the middleware architectural for IPTV terminal, which can be used for section 7.3.2 of WG6’s middleware working document. The scope of the middleware architecture discussed in this proposal include: the middleware architecture of IPTV terminal, the layers and interfaces of the IPTV terminal middleware architecture, and the middleware service components of the architecture and the related APIs. 

2. Discussion 
2.1 The Middleware Architecture of IPTV Terminal
When designing software architecture of terminal, it is necessary to define clear software layers. The middleware architecture of IPTV terminal is as depicted in figure 1, which can be divided into 3 basic layers as below:

· Resource Layer;

· Middleware Service Layer;

· Application Layer;


[image: image1.emf] 

    Middleware Service  

User Experience and Applications  

    Resource  (SW  and HW)  

Middleware Service Porting Layer  

API  

  System  Management     Media  Management     Communica - tion     Security     Metadata  Access  

Game   Time Shift TV   Live TV   VOD  

RAL ( Resource Abstraction Layer)  

Application Manager   Browser   

  User  Interaction  

  Internet   Access  


Figure 1 The Middleware Architecture of IPTV Terminal
The resource layer shall include a number of functions, hardware resource and software resources (operation system, such as Linux, WinCE, VxWorks, and drivers of the hardware resources). The resource layer has a resource abstract layer (RAL), which provide a abstract view of the hardware and software resource of the resource layers to the middleware service components, and help the third party middleware service component be integrated onto the resource layer of the IPTV terminal. 
The Middleware Service layer includes middleware components or clients, the API interface and middleware porting layer. The middleware service components provide a series of service enablers with functionalities and service logic processes. Some middleware service components have API interfaces, which provide an abstract view of middleware service functionalities and process to the upper application layer; while other middleware components do not, since they do need to be opened to and be used by the application layers. 
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 middleware service porting layer of the middleware service layer can be used for porting the middleware service components to the third party IPTV terminal.  
The application manager creates run environment for software of IPTV terminal and is responsible for managing the life cycle of the application and interaction operation between applications. 
The browser is responsible for browsing the web pages and providing basic display functions for upper layer applications. Through the browser, the user can control the browser and the middleware service layer can get the information from the browser. And practically, it should not be developed based on other middleware APIs. Therefore, the browser span across the middleware component layer and application layer.
2.2 Middleware service components 

· System Resource Management Middleware Service Component is used to manage IPTV terminal resources, and provide Software Initialization API, Upgrade and Download API, System Resources Management API, and Terminal Management API to the upper application layer. 

· Media Management Middleware Service Component: Responsible for managing media streaming, media presentation and media storage, and provide Media Service API to the up layer application.

· Communication Middleware Component is responsible for IPTV terminal communications, which including the flowing functionalities, and no API interface provided to the upper application layer : 
· Communication management

· Modem management

· Protocol management (HTTP, RTSP, etc.) 

· Security Middleware Service Component is responsible for security mechanism of whole system, including subscriber authentication, media authorization, network security, software upgrade security, and service application security. This Middleware Service Component provides Security and Authentication API and DRM API to the upper application layer. 
· Metadata Access Middleware Service Component is responsible for metadata system access, the metadata presentation and service selection management, and provides Metadata Access API to the upper application layer.

· User Interaction Middleware Service Component is responsible for interacting with end users, and dispatch events originated by end user to application layer User Interaction API to the upper application layer.

· Internet Access Middleware Service Component is responsible to control and manage the basic operations of Open Internet resident clients, and provide the Internet Access API to the upper application layer.
Middleware Service Layer shall have good expansibility and more middleware service components can be added neatly.
3. Proposal 

We propose to include the section 2.1 (middleware architecture of IPTV terminal) and section 2.2 (middleware service component) of this proposal as the section 7.3.2 (Middleware Architecture of IPTV Terminal) of WG6’s middleware working document.
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