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Introduction:

Description of AS programming models and relation to media server control.
Proposal:

It is proposed that the information provided below is agreed and transferred to 3GPP TR 24.880.

4
Media server control protocol study items
4.5
AS programming and service implementation impacts on media server control

Two major models for AS programming and service implementation are:
· API model: the service is defined in terms of a programming language such as Java, C#, etc. Application frameworks such as J2EE or Parlay are frequently used to facilitate rapid development and integration with common components (e.g. with APIs towards databases and protocol stacks such as SIP and HTTP). 

· Web model: the service is defined in terms of markup languages/scripts (e.g. VoiceXML and CCXML). The scripts may be static - resident on the AS file system - or dynamic – in the latter case, techniques (such as JSP, ASP and Servlets) are used to dynamically generate script documents. Protocols such as HTTP are used to transmit the scripts.
Specific instance of AS services may incorporate elements from both models; for example, the Web model can use programming languages such as Java to implement some service logic in Servlets, while the API model can use Java to dynamically generate XML script documents for transport over SIP and/or HTTP. 
While both the delegation model (Section 4.2) and the protocol model (Section 4.3) could be used with either AS programming model, the delegation models tends to be associated with the web model and the protocol model with the programming model. 
The delegation model with its emphasis on ‘coarse-grained’ media commands fits well with an AS programming model where the media behaviour is defined in XML scripts (such as VoiceXML and CCXML) which are independently executed on MRFC script engines. These scripts are located on the AS and retrieved by the MRFC using HTTP through the Sr interface. Scripts running on the MRFC can also provide notifications to the AS, as well as receive data updates through this interface. Furthermore, the AS can exercise more fine-grained control of the media behaviour by defining smaller scripts for the MRFC to execute so requiring the MRFC to retrieve further scripts from the AS through the Sr interface.  In this way, the media flow and presentation state is delegated to the MRFC, while the AS retains overall control since scripts are defined (and can be dynamically generated) by the AS. 

In the protocol model, the execution state of the service is implemented centrally by the program running in the AS and XML transmitted over the Cr interface provides fine-grained instructions to the MRFC – the AS retains more control over the media behaviour throughout service execution. However, the AS can choose to delegate some control to the MRFC by referencing or including scripts such as VoiceXML in its XML instructions. 
Although there is a tendency to align the delegation model with the web model and the protocol model with the API model, the AS programming model does not significantly impact the choice of delegation versus protocol models, Both programming models can support use of HTTP to transmit resources and documents and both, to varying degrees, can support distributed control which in turn requires the MRFC to support script engines. If service developers prefer a single coherent environment for AS programming, then the delegation model with coarse-grained scripting (e.g. using VoiceXML and CCXML) or the protocol model with relatively fine-grained XML messages (but no coarse-grained XML scripts, such as VoiceXML) are the most appropriate. 
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