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Abstract

Collaboration services are a requirement of problem solving environments (PSEs) and scientific portals.  Potential users will often express collaboration requirements as a wish for collaborative and noncollaborative modes in their portal or PSE environment.  They want to same capabilities in each mode, but the ability to switch between the two modes at will.  This reflects the tendency to work independently on problems or sub-problems, then consult periodically with others, and then display the results.  They may consult with others either synchronously (as in a virtual meeting room) or asynchronously (as in email or news). 

In the context of the Grid, collaboration services are describable, discoverable, and security-restricted.  They also will need to interoperate with other Grid and PSE services, particularly Event Services, Data Management and Security, and Lookup (directory) services.

Client Platform and System-independence

Clients on any computing platform may participate in Grid collaborations.  The narrow definition of platform and system independence extends to any kind of desktop computer running any operating system.  The broad definition extends the notion of platform-independence to PDAs, network devices, the CAVE, and scientific instruments.  The narrow definition can be addressed by using Java on the client, in or outside the context of a browser.  The broad definition requires some additional work, particularly in defining client capabilities, in data representation, and in collaboration protocol definition.  

Data Representation

A common programming language and system-independent mechanism is required for representing data in collaboration systems.  This mechanism might describe data types such as people, collaborative sessions, security policies and tickets, files, clients, events, etc.  This mechanism should be shared with the rest of the Grid, used by other Grid services, and standardized for syntax and semantics.  XML is a good candidate technology for describing data types and objects because it is 1) language-neutral, 2) easy to transport, and 3) translatable into language-specific object representations.  The proposed Grid Object Markup Language (GOML) [1] addresses many of these issues and can be extended to support collaboration services.

Client capabilities or restrictions (e.g., text only, wireless device, etc.) can be expressed in an XML-based markup language, registered in Grid directory services, and embedded in the context of service requests that are sent over the network.

Protocol Representation

A language and system-independent collaboration protocol (probably XML-based) is required for interoperation with different kinds of clients and services on the Grid.  Protocol messages are translatable into objects for a supported system or language.

Collaboration Modes

Shared and Unshared Modes of Operation

Participants in a collaboration should be able to switch between shared and unshared modes.  In shared mode, they collaborate with others; in unshared mode, they work alone.  

Synchronous and Asynchronous Session Modes

Sessions are used to collect participants, applications, services, and state information in the collaborative environment.

Synchronous sessions are sessions where everyone in the session is present and sees the result of every event that occurs in the session. This means that everyone with the same client capabilities will see the same thing at roughly the same time.   Desktop machines and Palm Pilots, however, will have display differences because their client capabilities are different.  Note that the platform and system-independent collaboration protocol makes it possible to include different kinds of clients in collaborative sessions.

Asynchronous sessions are sessions where session members “come and go” at will.  Session members may be aware of others, but they do not interact in real time.  They see the current state of the collaboration while they are “there”.  Good examples of asynchronous collaboration are email and news.  Users send messages, read messages, post, and read news at will.  There is no guarantee that an asynchronous “message” will reach a particular person.

Blended sessions have both synchronous and asynchronous participants.  Synchronous participants still see the same thing roughly at the same time, but asynchronous participants may have selected events or messages of interest sent to some other medium, such as email.  A filtering mechanism may allow users to monitor events (protocol messages) of interest and select event delivery mechanisms.

Asynchronous and synchronous participants will be able to use different tools to present the events. A user could, for example, join a session asynchronously and request that chat events be directed to email. For further convenience, the chat events could be forwarded to an agent that bundles them into a single email message that is sent either daily or upon completion of the session. The agent could also monitor the event stream for discussion on a given topic and then send email notification to the user. 

Persistent and Transient Sessions

Sessions may be persistent or transient.  Persistent sessions last until explicit termination criteria are met (e.g., timer expired, session kill request).  These sessions are useful for “hallway conversations” (opportunistic collaboration) for the Grid community.  Persistent sessions which are not in use (no active participants, jobs, or tools) must release all possible system resources and “store” themselves until an active participant enters the session again.  Transient sessions disappear when not in use, and they can’t be recovered unless the session has been recorded. 

Collaboration Features

Lookup and Discovery:  Directories of People, Agents, Groups,  and Sessions
The collaboration services will use the Grid data services to store, search, and retrieve information about people or clients, agents (client stand-ins), groups, and sessions (live and recorded).  This information is typically read much more often that it is written, so it is suitable for storage in a directory or lookup service.  This information should also be “discoverable”.  For example, a client must be able to find a session with a given set of characteristics, and then join or replay it.  Or, a client should be able to discover a person, send that person a message, or request an interactive session with them.     

GUI tools should allow the user to browse the directories, search, and display metadata.  An administrative mode for these tools will assist the system administrator in managing the Grid services.

Record & Replay

The collaboration system will support session record, session recording storage, session replay, and search over the recorded session.

Session Branch & Merge

Members of a collaborative session may decide that they want to create a new session out of components of an existing live session.  Branched sessions can be created in two ways:

· People, session components, and session state can be moved into the new session

· People, session components, and session state can be copied into the new session

Members of independent collaborative sessions may decide that they want to work together either permanently or temporarily on a special mission.  For example, a group of military experts on ground transportation may need to collaborate with another group of experts on explosives in a land mine removal operation.  In this case, the two independent sessions join, and all of the participants, session components, and session state information that were available in the independent sessions are now present in a single merged session.

Merging may happen in two ways:

· A merged session is created my moving (assimilating) other active sessions’ components and people into a new session.  The people and session components are no longer part of the original session.

· A merged session is created by copying other active sessions’ components and people into the new session.  The original sessions are untouched.  The components and people have just been copied into the merged session.

Support for Third-party Applications in the Collaboration Environment

The ability to share third-party applications in a heterogeneous collaborative environment would be extremely useful.  For example, users could collaboratively develop a technical paper in Microsoft Word, or define Gaussian input files using a selected GUI tool.   This is a difficult requirement to meet, because applications are typically written for specific computing platforms, and a variety of computing platforms are represented on the Grid.  VNC technology could be used or extended to share specific applications (it currently shares entire desktops) [2].   Other technologies should be evaluated against this requirement.  Otherwise, sharing of third-party tools may be restricted to participants with the same computing capabilities (same platform).

Notification and Other Event/Action Services

Collaborative sessions need to be able to use Grid event and notification services.  Sessions should be able to register interest in a particular set of events, specify delivery constraints, and receive asynchronous notifications.  In addition, sessions should be able to register events with the Grid environment and export them.  

Security

Grid collaboration services must interact with Grid security services.  Users may only discovery and access information about people, sessions, services, and resources that they are authorized to access.   Extensions to Grid security will be required in order to support authentication and authorization based on a group id as opposed to a single client’s id.

Data Management

Grid collaboration services must be able to use Grid data management services.  Participants in a collaborative session may need to work as a group to access and analyze data, run computations, and store results.

Chat & Draw

Collaborative text chat and draw capabilities are needed in collaborative environments.  They may be presented to the Grid as specific collaboration services. 

Streaming Audio & Video

Streaming audio and video capabilities are needed in collaboration environments.  They also may be presented to the grid as specific collaboration services.
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