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1 Introduction

When people collaborate in real life, they agree to meet in a certain place, perhaps a place where their equipment resides or to which they can bring it, or a comfortable space for doing thought-work, or a place with tools to facilitate their work such a white boards, or just about any available place where they can meet.  
As part of the Access Grid, Virtual Venues provide the digital places where people collaborate. As analogs of real spaces, the Virtual Venues implicitly constrain interactions - one can only interact with users and objects that are in the same Virtual Venue.  As with real rooms, virtual venues have entrances and exits that lead to other spaces. Virtual Venues (and their contents and their connections to each other) are persistent; meaning one can rely on these to be present between uses of the Access Grid. Objects placed in a Virtual Venue are expected to be there the next time one visits. 
This document lists the requirements for Virtual Venues, and then defines an architecture that satisfies these requirements.

2 Requirements

2.1 Virtual Venues
2.1.1 Venues are Persistent
The Virtual Venue and the data, services, and connections to other venues are reliably available.  This availability is tolerant to system and network faults that are inevitable in a large scale distributed system.
2.1.2 Venues are Coherently Experienced
All users obtain a view of the venue that is guaranteed to be the same.  This means that all users share a single view of the venue in terms of other users, services, and data therein.  It is recommended that information about the venue includes not only simple binary status (e.g., present or not present), but also qualitative detail. 
The Venue may remove users after a period of inactivity.

2.1.3 Venues are Collaboration Scopes
Users can only interact with other users, data, and services found within the Venue they are currently in [By “user” we mean “an instance of the AG client software”].
2.1.4 Venues are Extensible
Users can extend Virtual Venues by adding data, user-resident services, or network services.  This requirement enables users to develop new functionality that can be shared with others, which facilitates richer collaboration.

Examples of user supplied services might be access to a microscope, computing resources, or data storage resources.
2.1.5 Venues Broker Capabilities
All of the users in a Venue will likely not have identical capabilities. The Virtual Venues should provide mechanisms to negotiate solutions for users with differing capabilities.  These solutions should provide the richest experience for all users in the Venue.
2.2 Virtual Venues Fabric

A Virtual Venues Fabric refers to a set of interconnected Virtual Venues.  The following requirements apply to any Virtual Venues Fabric:

2.2.1 The Venues Fabric is Scalable
There should be no limit on the number of venues within any Virtual Venues Fabric. 
2.2.2 The Venues Fabric is Topological
Virtual Venues allow the addition and removal of connections to other Virtual Venues. Within any Venue there may be an arbitrary number of connections to other Venues.
3 Venue Architecture

The architecture of the Venues is discussed in terms of resources and operations. It is assumed there are two user roles, administrators and users.  Users have fewer privileges than administrators; owners of venues are implicitly administrators for those venues.  Administrators may elect to give other users administrative control of resources they own.
3.1 Resources
3.1.1 Environment
The environment includes at a minimum a name and description, but should be user extensible, enabling customization which could include a characteristic background image, iconic representation, or background music.
3.1.2 Authorization Policy

The authorization policy identifies which users have administrative privileges in the venue.  Administrative privileges are required to add or remove exits and to modify the environment. There is also a set of services that require administrative privileges to 
3.1.3 Entrances and Exits
An entrance (or exit) is a description and a location of a venue.  These can be thought of as exits to other virtual spaces.  The description might be used in the rendering of the exit in the Venue client application’s user interface.
3.1.4 Users 

The Venue will maintain a list of user profiles, which contains at least the user’s credentials and capabilities. This will be used by venues clients to establish presence.
3.1.5 Streams

A Stream is data being delivered to a users and/or network services that are found within a Venue.  A stream is described by a location and configuration (type of data, encoding, frequency, and other parameters). The Venue keeps track of the stream descriptions. A concrete example of a Stream is a video stream, available at a specific network address, encoded as h.261, at 30 fps.

3.1.6 Data

Data is any digital object a user wishes to share with others through placement in a Venue. As the Venue likely has no detailed knowledge of how these objects are to be handled, it likely represents them simply as a location of the object and a description.  Each piece of data has an associated owner; this owner is responsible for setting the authorization policy for the data.
3.1.7 Services
A service represents a resource and is exposed through a network-accessible API.  The capabilities of a service are described by a service profile. Venues include a set of services that provides collaborative resources, including audio, video, and text.  The collaboration in a venue becomes richer by the addition of services.  It is recommended that a minimal design include support for periodic still images, audio, video, text, and description in XML.
3.2 Operations

The following operations can be performed if the user is authorized.

3.2.1 Modifying the Environment
This functionality allows administrators to modify the “look and feel” of the Virtual Venue.

3.2.2 Modifying Authorization Policy

This functionality allows administrators to modify the authorization policy of the Virtual Venue. Changes to the authorization policy should be immediately enforced.
3.2.3 Modifying Topology
The administrator desiring to connect two venues (the source and destination venues) will issue the Add Exit operation on the source venue. The operation requires the location of another Venue.  It is recommended that there be interfaces for describing and naming exits.
3.2.4 Entering the Venue
Users desiring to enter a Virtual Venue call the enter operation, supplying their profile. The Venue will perform necessary authorization and if successful, the Venue adds the user to its list of users.  
3.2.5 Exiting the Venue
A user disconnecting or exiting to another Venue invokes the exit operation. The result of this operation is that the Venue will remove the user from its list of users.  

Authorized users can also use the Exit operation to forcibly eject users from the venue.  

3.2.6 Adding and Removing Data

These operations allow users to add or remove data from a venue. The add data operation requires the location of the data and a description.

3.2.7 Adding and Removing Services
These operations allow users to add or remove services from a venue. The add service operation requires the location of the service and a service profile.
3.2.8 Brokering Capabilities 

These operations resolve the capabilities of the users and services in the venue to determine a compatible set.  The result of the resolution is a set of streams which are added to the venue. 
The venue should attempt to resolve the streams to achieve the richest collaboration among all participants (i.e. the participants are not required to collaborate with their lowest common capabilities).

3.2.9 Adding and Removing Streams
These operations allow the venue (via the brokering above) to add or remove streams from a venue. The add stream operation requires the location of the stream and a description.
4 Conclusion

We have discussed the requirements of an Access Grid Virtual Venue, from the analogous room properties of providing scope and persistence, to the requirements of dynamic extensibility and scalability.  We have shown what data elements and operations a Venue must support in order to satisfy these requirements.
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