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The UF-ECT
Applications to different models and realistic bug 
scenarios. 
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What is the UF-ECT?

• Ultra-Fast Ensemble Consistency Test


• Designed to identify changes in model outputs exceeding 
internal model variability.


• When bit-for-bit equivalence (BFB) is not feasible.


• Require minimal computational expense to test new 
model configurations.

3



1) Characterize 
model variability 
using large 
ensemble of 
accepted model 
runs.

…
Nens

UF-ECT Part 1 Summary 
File

What is the UF-ECT?

4



1) Characterize 
model variability 
using large 
ensemble of 
accepted model 
runs.

…
Nens

UF-ECT Part 1 Summary 
File
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UF-ECT Part 1
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UF-ECT Setup

Recent work to make applying  
the UF-ECT to other models easier. 
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An Practical Example
How the UF-ECT Can Help Avoid Sneaky Bugs
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An Practical Example
How the UF-ECT Can Help Avoid Sneaky Bugs

• One testing scenario we ran for MPAS-A involved detecting a fence post error.

• Also known as an “off-by-one error”.

• MPAS-A contains code to enforce a lower bound on eddy viscosities in the 
upper-most atmospheric layers (used in a horizontal Smagorinsky type filter).

• Originally this filter was applied across a fixed number of layers (3) but was 
refactored to use a variable number of layers ( ).Nfilter

• Even without compiler optimizations correct refactoring doesn’t yield BFB 
equivalent results.
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A Practical Example
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A Practical Example: Generalized
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A Practical Example: Generalized with Bug
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A Practical Example: Can we identify bug?
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A Practical Example: Compare fields
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(Original - Bug)

Very similar magnitudes!



A Practical Example: Compare fields
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19

(Original - Bug) (Original - Generalized) (Original - Bug)

Again similar magnitudes.



Can the UF-ECT provide an automated 
way of identifying these bugs?
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A Practical Example: UF-ECT

Generalized
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Conclusions

• The UF-ECT is an ensemble-based testing framework to 
identify changes in expensive computer models.

• We have developed a setup framework to make it easier 
to apply the UF-ECT method to new computer models like 
MPAS-A and CESM 3.

• UF-ECT can help model developers identify unintentional 
bugs in a fairly automated way with high accuracy.
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Thanks!
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