AGTk 2.3: Developer’s Preview of Network Services 
The Access GridTM (AG) Toolkit provides people all over the world with a collaboration environment for supporting remote interaction among individuals and institutions.  The characteristics of each participating node vary significantly, from desktop configurations to multimachine setups including several cameras, projectors, and microphones.  Additionally, each connected site has different network connectivity, multicast availability, and other constraints that may limit the level of interaction possible.  To bridge the gap between node capabilities in this heterogeneous environment, as well as invite new levels of interactions, the AG Toolkit includes a middleware framework to allow transparent use of network services.  This article discusses the design in the 2.3 release to extend the collaborative capacity of a venue through network services. 

Each AG node brings a set of capabilities into the venue, for instance describing a participant connected from a H.323 videoconferencing system with the ability to handle 8 kHz audio streams or a hand-held device with limited network capacity.  In order to provide these restricted participants full access to meetings, the network service infrastructure allows the venue to select additional resources to adapt delivered content according to the client environment.  Examples of such services are a 16 kHz to 8 kHz audio transcoder for H.323 users and a video selector allowing hand-held devices to utilize the network more efficiently.  In order to find suitable services for content customization, the venue consults a matcher that, based on client preferences and capabilities, selects the best possible set of services to use.  The venue then sends the result to the participant, who now can take part in the meeting.  The following new components have been added in the 2.3 AG toolkit design to support network services.
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NODE CAPABILITY DESCRIPTIONS are provided by participants to represent their environment. The new toolkit design allows for richer node capability descriptions through an XML schema, with advantages such as platform independence, clear structuring, and modularity.  These descriptions include information about available node services, such as transport protocol, content formats, and device details.  Also included in the capability descriptions are node characteristics, for instance available firewalls and multicast connectivity.  Moreover, in order to maximize user satisfaction, capability descriptions also include personal preferences. 
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CAPABILITY NEGOTIATION occurs when a participant provides a node capability description to the venue.  The venue then compares available resources for the participant with existing streams and returns compatible matches.  Figure 1 shows the interaction and messages passed between classes when a participant enters a venue.  When a capability mismatch occurs between a node and available streams, the venue consults the network service manager for resolution.    
The NETWORK SERVICE MANAGER acts as a hub for the venue, the matcher, and available network services and manages interactions among these components.   When connecting to a venue, each new network service is registered with the manager and is included in mismatch resolution.  Available solution chains of services, retrieved from the matcher, are then used to transform streams from one format to another to comply with node capabilities provided by the participant.   
The MATCHER is responsible for selecting a sequence of suitable services to resolve mismatches based on available streams, node capabilities, and network service descriptions.  The encapsulated design enables developers to replace the matcher to apply different resolution strategies. 
A NETWORK SERVICE base class is provided as a tool for developers. It includes necessary code for AG initialization, such as authorization, logging, and command line options.  It also starts a SOAP service and handles connections with the venue.  This enables a network service architect to focus efforts on the content of the “Transform” method and the service description illustrating the capabilities of the service.  

CLIENT CONFIGURATION takes place after the venue has performed the necessary actions according to the user environment and preferences.   

In the case of a H.323 user, the node capability description would include the 8 kHz sample rate for its audio service.  Since the AG toolkit uses a 16 kHz sample rate for audio, a mismatch would occur during capability negotiation in the venue, and the matcher would find the 16 kHz to 8 kHz transcoder service to use for resolution.  The client would receive the new network location of the transformed stream and be able to connect to it and collaborate with other people in the venue.
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Figure � SEQ Figure \* ARABIC �1�: Interactions when an AG participant enters a venue








_1156233912.vsd
�

�

�

�

�

�

�

�

�

NetworkService�

�

�

�

�

�

Venue�

�

�

�

�

�

NetworkServiceManager�

�

�

�

�

�

VenueClient�

Enter�

�

�

�

�

�

NetworkServiceMatcher�

Match([StreamDescription], myCapability, [NetworkServiceDescription])�

�

�

NegotiateCapabilities()�

[StreamDescription]�

�

[([StreamDescription], [NetworkServiceDescription])]�

[StreamDescription]�

ResolveMismatch([StreamDescription], myCapability)�

�

Mismatch between

stream and capability;

Find appropriate 

network services for 

resolution.�

Transform([StreamDescription])�

�

�

Add new

streams to

venue.�

[StreamDescription]�

Network service

may need user input

to perform action.�


