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Background and discussion
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IPTV Middleware 

1. Scope

TBD


Contributor’s note: The working group is requested to provide a comprehensive scope for this document by the end of this meeting. Otherwise, the whole document should be placed in the living list.

2. References

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.


The reference to a document within this working document does not give it, as a stand-alone document, the status of a Recommendation

[ITU-T J.200]
ITU-T Recommendation J.200 (2001), Worldwide common core - Application environment for digital interactive television services



3. Definitions

3.1
This working document uses the following terms defined elsewhere:

3.1.1
Application Program Interface (API) [ITU-T J.200]: Consists of software libraries that provide uniform access to system services. 

3.2
This working document defines the following terms:

3.2.1
Middleware: The mediating entity, i.e. a layer of software, between applications and system resources, which consists of a set of service enablers that allow multiple functionalities running on one or more devices, e.g. terminal devices,  to interact across a network.





3.2.2
Resource Abstraction Interface (Layer): an interface layer between resource and middleware service which encapsulates OS operations and resources layer and provide abstract view for resource layer. 

3.2.3
Resources (Layer): the native hardware and software resources that provide middleware services component of certain functionality through resource abstraction layer, and middleware service functions are provided to application layer through the API of the middleware services. 

3.2.4
Service Components (Layer): the pure native components that offer functionalities to application layers regardless of type of software and hardware in the resource layer.  


4. Abbreviations and acronyms 


This working document uses the following abbreviations and acronyms.

API
Application Program Interface

DRM
Digital Rights Management

GUI
Graphical User Interface

HTML
HyperText Markup Language

OS
Operating System 

RAL
Resource Abstraction Layer 

RTSP
Real Time Streaming Protocol

STB
Set-Top Box

USB
Universal Serial Bus 

5
Middleware 

5.1
Scope of IPTV Middleware

TBD


5.2
IPTV Middleware Architecture


5.2.1
Generic Architecture 

Editor Note: we should also take into consideration existing ITU middleware architectures and harmonize with other IPTV middleware architecture.
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Figure 5-1: IPTV service platform middleware architecture

TBD

5.3
Generic Terminal 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 5-2: STB IPTV middleware architecture – overview


The STB middleware is hardware-agnostic. There is a Resource Abstraction Layer (RAL) for each kind of hardware/OS – this provides the necessary interface to the lower layers (RAM, network access, hard drive, USB-port, etc.). The RAL 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 Service Components are pure native components that offer functionalities common to all middleware implementations (service selection & presentation, Service Information management, PVR, security system, ...). They are used and enriched by the Application Services in order to simplify the development of service components and applications above it.


The Presentation Engines comprises various engines along with a set of high-level services. This layer is built on top of the Service Components layer. In some implementation this layer may not exist.


On top of these Services, are the Applications. The Applications are either downloaded or resident in nature. In particular, an Application is an application that is powered by a Presentation Engine (e.g. HTML Browser, Flash). An Application can either have full or restricted access to the presentation engine features. Moreover some Applications may directly access the Service Components without using a Presentation Engine.


The API is the key for application developers to develop new applications, which do not need to know what are the internals of the Middleware since this API provides a unified and consistent interface regardless of the Resource and Service Components layers.


By focusing on the API, albeit is possible to develop an open recommendation that guarantees the interoperability, the scalability and a future proof architecture for the IPTV middleware. This API also allows the middleware, the presentation engines and the device manufacturers to be different.


The definition and the scope of services depend on the concrete functionalities deployed in the IPTV system.


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


· System Resource Management Middleware Service Component: Manages IPTV terminal resources, and provides the following APIs to the upper application layer:  Software Initialization API, Upgrade and Download, System Resources Management, and Terminal Management. 


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


· Communication Middleware Component: Responsible for IPTV terminal communications, which including the following functionalities, and it presents no API interface to the upper application layer : 


· Communication management


· Modem management


· Protocol management (HTTP, RTSP, etc.) 


· Security Middleware Service Component:  Responsible for security mechanism of the whole system, including subscriber authentication, media authorization, network security, software upgrade security, and service application security. This Middleware Service Component provides a Security and Authentication API and a DRM API to the upper application layer. 


· Metadata Access Middleware Service Component: 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: 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: Responsible to control and manage the basic operations of Open Internet resident clients, and provide the Internet Access API to the upper application layer.


The Application Manager is responsible for managing the life cycle of the application and interaction operation between applications. The Application Manager is part of the Middleware but should be directly addressed by the Applications except for registration purpose.


5.4
Functionality and Classification of IPTV Components/APIs

The API defined and described in sub-clause 5.2 is for a generic IPTV middleware API, whose interface is computer language agnostic and is suitable to any kind of implementation, such as C, C++, Java, and etc. 

This chapter presents a classification of the components making this API.

5.4.1
Classification and Definition of IPTV Middleware Components 

Contributor’s note: Are definitions in 5.4.1.1 and 5.4.1.2 specific to IPTV or can they be generalized?  If they are general then they should be placed in clause 3.

5.4.1.1
Core API for IPTV Terminal Middleware

Software Initialize and Diagnosis API: Responsible to initialize IPTV terminal device, prepare running environment and provide diagnostic capabilities to the IPTV terminal device.

Security and Authentication API: Responsible for security mechanisms of whole system, including subscriber authentication, network security, software upgrade, and service application security, etc.

Upgrade and Download API: Responsible for dynamic downloading or upgrading software for IPTV terminal device. 

Media Service API: Responsible for managing media streaming, media presentation and media storage. 

DRM API: Responsible to process rights control messages, process rights management messages, and enable the upper application layer to access the rights DRM system. 

Metadata API: Responsible for metadata system access, the metadata presentation and service selection management. 

End User Interaction API: Responsible to interact with end users, and dispatch events originated by end user  to application layer. 

5.4.1.2
Optional API for IPTV Terminal Middleware 


Terminal Management API:  Responsible to provides IPTV terminal management and configuration function.

System Resource Management API: Responsible to schedule resource used by application and  manage  their status. 


Internet Access API: Responsible to control and manage the basic operations of Open Internet resident clients.

GUI API: Responsible to provide GUI engine to upper application to implement graph design, display and control function.

Removable Storage API: Responsible to access information available in a removable storage device (e.g. smartcard, USB key)


5.4.2
Functionality of IPTV Terminal APIs 

5.4.2.1
Functionality of IPTV Terminal Core API 


Software Initialization and Diagnosis API: 


· Configures IPTV terminal system; 


· Task initialization, such as application management, DRM task, subscriber authentication process, etc;

· Network connection initialization, such as, to get network parameter, configure access mode, and etc;


· Resource initialization, such as memory, timer, I/O equipment, A/V decoder and other system resources;

· Coordinate with other IPTV terminal APIs, such as, to work with Security and Authentication API to start user authentication procedure, to work together with Upgrade and Download API to check software version and perform software upgrade procedure;

· Diagnosis for IPTV terminal system.

Security and Authentication API: 


· Subscriber authentication and identification information management 

· Service application authorization

· Software upgrade and download authentication

· Network security policy management

· Key, token and registration information management

· Parental control related information management 


· Content purchasing information management  


Upgrade and Download API: 

· Software upgrade and download for application layer 

· Software upgrade and download for middleware service

· Software upgrade and download for resource layer

· Coordination with Security and Authentication API to check validity of software and data

Media Service API: 

· Media streaming management, such as media streaming session set up and control for VOD, multicast live TV, unicast live TV, and time shift. 

· Media decoding management

· Media rendering and trick mode management, such as play, stop, pause, and resume

· Caption presentation

· Trigger of DRM process

· Media buffer management

· PVR and storage management

DRM API: 

· License management

· Rights management


· Key management

· Decryption of media stream and data stream 

Metadata API: 

· Metadata system access

· Metadata delivery management 

· Metadata presentation, such as program scheduler and event catalogue


· Service selection management 

· Metadata compression & decompression

End User Interaction API: 

· Interaction with end user, via keyboard, or mouse, or remote controller

· Receiving and dispatching event from end user to application layer 

· Service provider’s terms and conditions notification to end user 

· Display of service provider logo

5.4.2.2
Functionality of IPTV Terminal Optional API 


Terminal Management API:  

· Remote management

· Log management

· Software version management

· Server parameter configuration, such as server address configuration

· Access mode and parameter configuration

· Media device parameter configuration, such decoder

· Subscriber configuration, such access account, service account 

System Resource Management API:

· Status registration of resource usage by application

· Allocation and scheduling of resource to application

· Resource release management 

Internet Access API: 

· Internet client management, such as Web browser, e-mail and news client

· Internet client control

· GUI API: 

· Graph design and display function;

· UI control interface design and display function;


· Set image and video attribute;

· Removable Storage API


· Access User Information, such as user authentication, user ID, network access authority


· Access service information, such as service profile authorized by service providers


· Access billing information, such as prepaid account, fees consumed


· Access user preferences such as accessibility features and display settings
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