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Potential Benefits from
Computer Science Infrastructure:

* On-The-Fly Collaborative Visualization
— Interactive Access to Intermediate/Online Results
— Remote Monitoring of Experiment by Team
— Comparative Analysis of Model and Experiment

» Computational Steering
— Apply Visual Feedback to Alter Experiment Course

= “Close Loop” on Experimentation Cycle
— (Instrument Control...?)
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Note: NOT a Climate
Modeling Tool... ©

(Collaborative, User Migration, User Library for Visualization and Steering)

* Collaborative Infrastructure for Interacting
With Scientific Simulations (or Experiments)
— Middleware for Run-Time Visualization
— Multiple, Independent Viewers (Several Provided)

— Can Be Geographically Distributed...
— Attach as Needed, Minimize Overhead

—> Coordinated Computational Steering
— Heterogeneous Checkpointing / Fault Tolerance
— Coupled Models... (Verification vs. Live Data?)
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Collaborative Combustion Simulation
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Multiple Simultaneous Views

Density Temperature
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ORNL

Multiple Distinct Views

CUMULYS Slicer 1.1

shicer

CUMULYS Slicer 1.1

Status: Data Frame Done.

Status: Drawing Data Frame...
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CUMULYVS
Steering Features

 Computational Steering
—> API for Interactive Application/Experiment Control

 Modify Parameters During Runtime
— Eliminate Wasteful Cycles of Il1-Posed Input Sets

= Drive Experiments to More Interesting Results

« Cl L f Standard
oses Loop of Standar

Experimentation Cycle
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Coordinated Steering

« Multiple, Remote Collaborators
* Simultaneously Steer Different Parameters

* Cooperate with Collaborators
—> Parameter Locking Prevent Conflicts

— Vectored Parameters...

 Parallel / Distributed Interactions
— Synchronize with Concurrent Tasks
—> All Tasks Update Parameter in Unison
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CUMULYVS as a Foundry to Forge New Technology

Scient:is%(s)

Proposed “Fully Connected”
User-Centric Simulation Cycle

GBs 100s MBs

100s GBs  10s GBs

Terabyte+ Parallel
Reduction & Filtering Render
Data
Reorg

For Viz
ORNL Kohl/2003-9




CUMULYVS Summary

 Interact with Online Simulations & Experiments
— Dynamically Attach Multiple Viewers
— Steer Experiment Parameters On-The-Fly

 And Now, The Demo... ©

http://www.csm.ornl.gov/cs/cumulvs.html
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