
Collaboration is becoming even more

critical and challenging for fusion

energy research

•Fusion experiment devices growing in size and

complexity; means more collaboration

•Number of fusion facilities decreasing and more

scientists relying on remote access to experiments

• Two new collaboration technologies introduced:  Large format shared display wall and “tokamak control room aware” Instant Messaging

• Collaboration technologies integrated into control room operations as well as with data analysis infrastructure

• Both technologies has been utilized during the last experimental campaign and played an important role in enhancing collaborations

• The results are applicable to other control rooms such as ITER that require significant collaboration

Existing collaboration tools can’t fully

satisfy the need

http://fusion.gat.com/~abla abla@fusion.gat.com
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1GENERAL ATOMICS

• In control room, gathering around one computer

screen insufficient

• Remote participation tools mostly built without control

rooms in mind

• Remote participation tools need to support

heterogeneous computing and network environments

US National Fusion Collaboratory

(NFC) is elevating the current

limitations of collaboration tools

• “Collaborative Control

Room”

• Two new technologies

introduced: shared display

wall and Instant Messenger

• Collaboration tools “talk” to

tokamak experiments

• Unified working environment

• Supports heterogeneous

computing and network

environments

Shared display wall enhances the

collaboration within the control room

•  High pixel resolution, can display multiple visual

information that normally doesn’t fit in a normal

computer screen

• Capable of presenting multiple aspects of experimental

activity

• Provides large visual space; presented information is

visible for all  team members at control room

Instant Messaging (IM) improves

collaboration among researchers and

control room

• IM is a near real time communication tool

• Its speed sits between phone call and email

• Good for casual communication

• Text based, light-weight

• Less dependent on computer power and network

bandwidth

Jabber is the right technology for IM-based

fusion collaboration

• Open: based on XML standard

•  Secure: can be private to fusion collaborators, has OpenSSL

option

•  Flexible & extendible: can be integrated with fusion data

 analysis tools

•  Platform: works on Windows, Unix/Linux, Mac OSX, Palm OS

•  Open source

•  Permanent public chat rooms

(e.g., d3d ) provided as a service

• Users can create private

(password protected) chat rooms

•  Archiving option can be enabled

by users

At DIII-D, Jabber-based IM service has

been deployed and  integrated into

control room operations

At DIII-D, software tools have been

developed or customized for shared

display wall environment

• Shared display wall deployment is two step process:

•1) Identify critical info common interest of all team

members

•2) develop new tools or customize  existing tools for

visualizing the selected information

• Shared display wall application examples:

•Automatic plasma shape movie player

•Electronic log ticker application

•Data Analysis Monitor (DAM) status reporter

Jabber users automatically receives

experiment status information

• C/C++ based shared Jabber client library has been created

• Several data analysis tools integrated with Jabber using this

library

Info: Data analysis error

Source: DAM

Info: Pulse status

Source: Plasma control 

              computer

Info: Comments

Source: Electronic Logbook

2D visualization plots of selected

signals are automatically available

• The URL of webpage are posted at “d3d” Jabber chat

room after each pulse

• Automated by MDSplus events

Clicking at the URL

 invokes a CGI script 

at the web server

• Final results have been well received

• At DIII-D, IM  is now a portal interface for both text chat

among scientists and remote participation to experiments

• Tthe NFC’s unique contribution is introducing these

technologies into fusion control room  and integrating them

with experiment devices and data analysis tools.

“Even if the bus showed up 95% of the time, would

you rely on it to get you to work?”  -- A DIII-D

scientist

• Collaboration tools need to be easy to use

• GUI based desktop apps. not always appropriate

to use on shared display wall: GUI, color, font etc.

need to be customized

Learned Lesson: “Do not deploy your

remote participation  tool until it is robust

enough!”

More work needs to be done
• Increase usability

• Identify new data analysis tools to integrate

with collaboration tools

• Develop shared visualization software

• Customize to other control room environments

including future ones, such as ITER control

room

• Look at other new collaboration technologies,

e.g., p2p, VoIP
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• Integrated into GAPlotObj and

Toolbar application as a menu

item

• Captures user specified window

and displays it on the shared

display wall

• Works with multiple applications

uses GAPlotObj  e.g.,ReviewPlus,

SAVE, ProfileViewer….

Shared data 

analysis results
Real Time 

signal plots 
DAM report 

Plasma shape 

movie player

Video of remote

collaborator

Electronic  log ticker application

Data analysis results sharing system

enhances collaboration among scientists

Shared display is also helpful for remote

participation
• Video streams of Access Grid and VRVS

from remote sites displayed  on the wall

• Controllable IP camera is for monitoring

shared display and  control room

Summary

Introduction “Control Room Aware” Instant Messaging System

Shared Display Wall System Conclusions

Both technologies have been utilized during

the last campaign


