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Introduction

The AG2 application support service provides authors of distributed applications the support necessary to

· Register collaborative applications with a Virtual Venue

· Store per-application state objects in the Virtual Venue

· Communicate between components of the collaborative applications

Motivation

Collaborative applications have a general need for sharing persistent state and for communicating. The requirement for these applications to execute at different institutions with widely firewall configurations complicates the communications infrastructure required: one cannot assume that one component of a collaborative application can open a TCP connection or send a UDP packet directly to another component at another site. However, one can assume that a Virtual Venue server that supports such applications can be hosted at a site and in a manner such that an arbitrary client can assume such connectivity to the Venue server.

Technology Overview

The Application Service provides the following abstractions for applications to utilize.

Application Object

An application object represents the collaborative application in the Venue. It contains an application descriptor that holds the name of the application, a textual description of the application, and a key/value data store for the application to use as it sees fit; most likely, this data store will be used for the maintenance of persistent state of the application.

Data Channel

An application can create one or more data channels for its use in communicating between components of the application. These data channels allow the application to exchange arbitrary data in a reliable manner. The data channels transmit data in the form of tuples (DataType, DataValue). Application components can register for receipt of any or all of the data types used by the application.

Application Programming Interface

Application Service

The Application Service conforms to the following web service API:

CreateApplication(app_description)

Create a new application object and initialize its description to app_description.

Returns  a web service URL for the new application object. 

Application Object

Join(profile)

Join this application. Register profile as the profile for this part of the application.

Returns a tuple (public_token, private_token). public_token is a string that publicly identifies this component. private_token is a string that is passed into further calls to the application object.

GetComponents()

Returns a list of (handle, profile) pairs, one for each component that has joined the application.

Leave(private_token)

Leave this application. private_token is the token returned from the Join call.

SetData(private_token, key, value)

Set the data item named key to value.

Key and value are both strings.

GetData(private_token, key)

Returns the current value of the data item named key.

Returns an empty string if no such key exists.

CreateDataChannel(private_token)

Creates a new data channel.

Returns web service URL for the new data channel.

DataChannel

Register(event_types)

Register to receive events from the data channel. event_types is a list of strings, each representing an event type.

Returns a tuple (host, port, token) for use in connecting to the data channel server.

Send(event_type, event_data)

Send an event of type event_type. event_data is a string containing the event data to be sent. 

Data Channel Particulars

The data channel uses a TCP or GSITCP connection between the process hosting the data channel and each client that is to receive events from the data channel.

Events are passed in packets with the following form. Each event has an event type, a list of destination identifiers, and the packet data:

ETypeLen EType 

Ndests

Dest1len Dest1

Dest2Len Dest2

…

DataLen Data

where EtypeLen is the length of the string EType that follows; DataLen is the length of the string Data that follows.

