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Scientific Visualization
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Scientific Visualization

Tensor Field Ensemble Data
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Scientific Visualization

Second-Order Tensor Data Tensor Field Ensemble Data
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Scientific Visualization
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Visualization Group at RWTH Aachen

Fb.com/itcenterrwth

Marcel Krüger Ali Demiralp
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Nationales Hochleistungsrechnen (NHR)

- Centralized infrastructure for HPC in Germany
- Offer training, support, expertise and resources
- 9 dedicated university computing centers
- Focus on communication for efficiency
- Annually 63 million € funded by GWK
- 10 years (extendible)
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Nationales Hochleistungsrechnen (NHR)
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NHR4CES
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NHR4CES
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Creating Infrastructure
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NHR4CES
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NHR4CES
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Nationales Hochleistungsrechnen (NHR)
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What‘s the Story?

- Make visualization an essential part of NHR
- Support HPC users in visualization

- SDLs
- Community
- New researchers / users

- Where to begin?
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Visualization for Simulation and Data Labs

- Provide State-of-the-Art Visualization Methods
- Classic 2D/3D applications
- Immersive 3D environments
- Interactive Analysis tools

- Develop new Methods for Specific Needs
- Complex data types
- Large data
- Uncertain data
- …
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Visualization in HPC Context (Expectation)
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Visualization in HPC Context (Expectation)

http://vc.cs.ovgu.de/
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Visualization in HPC Context (Reality)
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Visualization in HPC Context (Reality)
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M. Bode et al.

https://www.itv.rwth-aachen.de/

M. Krauss et al. M. Clemens et al.
S. Hoyas et al.

R. Pei et al.

M. Brüderlin et al.
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Open Questions for Visualization

- What does the HPC community actually need from visualization
- How can we bring visualization research into the HPC community
- How do we measure success?
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State of Visualization in NHR4CES

- Domain / Data type / Research question
- Workflow / Challenges
- Visualization 

- What do they know
- What do they use
- What do they need
- What do they want

- In-Situ visualization
- Who do they ask?

- Some more…
- Personal meetings with groups
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Who are we Providing Visualizations for?

- Young team
- Less experienced
- Long-term cooperation
- Highly variable domains

- Most of them:
Implement simulation
Refine models
Explore data
Scalar /multifield / vector data



28

Data Challenge

- Large data
- Unclear relationships
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Cumbersome

- Converting data
- Robust workflow
- In-Situ visualization
- Not familiar with visualizations
- Overview of plots (ensemble)
- High complexity
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Using Visualization

- Most researchers consider their experience level low to middle
- Only few well informed about current visualization approaches within their domain
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Using Visualization

- Create figures for publications
- Evaluation of results (General Plausibility / Error Check)
- Get overview and explore data
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Using Visualization

- Opensource software ~75% 
- 10% is custom written code
- Standard over advanced tools
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Visualization Tools
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What They Use

- Line plots, line plots, line plots
- 2D slices of spatial data with standard color mapping
- Easy 1-2 click solutions
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What They Use Sometimes
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What They don‘t Use / don‘t Know

Catalyst,
Amira, 
Ensight, 
Tableau, 
D3.js,
Voreen, 
Fiji, 
ImageVis3D, 
Imaris, 
Inviwo, 
Met.3D, 
MeVisLab, 
VAPOR, 
VisTrails, 
tomviz, 
MeshLab
…
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What They Wish for

- First of all: Easy of use, real-time response and easy integration into current workflow

- Interactive Analysis
- In-Situ visualization
- Ensemble visualization
- High-Dimensional data visualization
- Virtual Reality

- Often they don‘t know
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In-Situ Visualization

Is In-Situ Vis Useful?Offline vs In-Situ Vis
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Why no In-Situ Visualization
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How to Make Them Use In-Situ
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What They Wish for
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What I Learned from Asking

- All groups use only very basic visualization
- All groups want more and more advanced visualization (especially explorative tools)
- All groups don’t really know what is out there, what can be done, what tools can offer
- Large gap between visualization community and HPC community

- Visualization needs to better communicate what they are capable of
- Increase ease of use for advanced vis methods (guidance, catalogue, …)
- No general one-fits-all solution
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What I Learned About Their In-Situ Vis Needs

- Benefit not clear
- Easy integration needed also for existing code
- No “fits it all” solution
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So… What Now?



45

Creating the Outline

- Bring visualization closer to the users (knowledge and techniques)
- Integrate into Workflow (from user view and from technical side)
- Show advanced methods
- Communicate current progress
- Build a srong network

- Close the gap
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Creating the Outline

- Bring visualization closer to the users (knowledge and techniques)
- Integrate into Workflow (from user view and from technical side)
- Show advanced methods
- Communicate current progress
- Build a srong network

- Close the gap

With NHR, we have time and funding to create this culture and infrastructure
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Writing the First Chapter
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Writing the First Chapter
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Training
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NHR4CES Community Workshop
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Writing the First Chapter
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