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What Does In Situ Visualization Mean?

Simulation Steering



In Situ Visualization is visualization that 
necessarily starts before the data producer 
finishes.



In Situ Visualization is visualization that 
necessarily starts before the data producer 
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Post Hoc Visualization is visualization that 
can start at some arbitrary time after the 
data are produced.



In Situ is an Old Idea

E. E. Zajac, “Computer-Made 
Perspective Movies as a Scientific 

and Communication Tool”, 
Communications of the ACM, 

March 1964



Reasons Why We Don’t All Do In 
Situ Visualization All the Time



Loss of Interactivity



Expressing the Visualization



Expressing the Visualization



Cramming Codes Together

Simulation Visualization
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Using Up Resources



More Complexity = Less Robustness



Scaling



Should We do In Situ Visualization 
at All?



In Situ Visualization

Pros

 Batch/Automated Processing

 Early Access to Data

 Access to More Data

Cons

 Loss of Interactivity

 Hard to Express the 
Visualization

 Difficult Collaborations of Code 
Teams

 Extra Burden of Resources

 Less Robust

 Requires More Scaling



Post Hoc Batch/Automated Processing

Presented at DOE Computer Graphics Forum 2008
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Why We Have to do In Situ 
Visualization
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Addressing Shortcomings of In Situ



Loss of Interactivity







Write Smarter, Not Harder
 Use analysis to select important data

 Entropy, feature detection, topological methods, machine learning

 Transform data for better information extraction
 Compression, Lagrangian flow representation

Carr, et al. LDAV 2016. Contour trees can express critical 
isovalues in spectrum of contours.

Agranovsky, et al. LDAV 2014. Capturing Lagrangian
trajectories instead of field vectors captures flow better with 
fewer time steps.



Expressing the Visualization





Cramming Codes Together

Simulation Visualization
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Using Up Resources



vtkDataArray

vtkAOSDataArray

vtkSOADataArray

vtkPeriodicDataArray

Custom Array



ParaView Catalyst Editions

Full ParaView 98 MB

Essentials+Extras+Rendering+Python 44 MB

Essentials+Extras+Rendering 32 MB

Extras 23 MB

Essentials 18 MB

Base + Python 23 MB

Base 16 MB

Flyweight 2.1 MB



More Complexity = Less Robustness



Scaling





Alternative to Scaling
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Conclusions
 In Situ takes away lots of beloved features of visualization

 This has limited its adoption to specific use cases for almost 50 years

 The resurgence of interest (why we are here today) is because there 
is a pressing need in HPC

 File I/O speed has been losing ground since forever
 From a practical standpoint, we are hitting resource limits that force us to 

move to in situ

 Understand why you are doing in situ and what you are giving up to 
be successful
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