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How do you build a scaffolding of tests ?

• Approach the problem sideways
– Components can be exercised against 

known simpler applications
– Same applies to combination of 

components

• Build a scaffolding of verification 
tests to gain confidence

Unit test

Unit test

Mocked up 
dependency

Real dependency

Unit test
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Scaffolding Example from FLASH

Unit test for Grid halo cell fill
• Verification of guard/ghost/halo  

cell fill
• Use two variables A & B
• Initialize A in all cells and B only 

in the interior cells (red)
• Apply guard cell fill to B 

gc test Eos test

Similarly, it is possible to build Eos Test
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Unit test for Hydrodynamics
• Sedov blast wave
• High pressure at the center
• Shock moves out spherically
• FLASH with AMR and hydro
• Known analytical solution

Though it exercises mesh, hydro and eos, if mesh and 
eos are verified first, then this test verifies hydro 

gc test Eos test

Hydro test

More testing needed for Grid using AMR
Flux correction and regridding

Scaffolding Example from FLASH
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For AMR, correct behavior of flux conservation and regridding
should also be verified.

Reason about correctness for testing Flux correction and regridding

IF Guardcell fill and EOS unit tests passed
• Run Hydro without AMR

– If failed fault is in Hydro

• Run Hydro with AMR, but no dynamic refinement
– If failed fault is in flux correction

• Run Hydro with AMR and dynamic refinement
– If failed fault is in regridding

Scaffolding Example from FLASH
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Test Selection

• Code coverage 
tools necessary but 
not sufficient 

• Do not give any 
information about 
interoperability • Build a functionality matrix

• Mark <i,j> if test covers corresponding features, and is a valid 
combination

• Follow the order
– All unit tests – including full module tests
– Tests sensitive to perturbations
– Most stringent tests for solvers
– Least complex test to cover remaining spots

First line of defense – code coverage tools  
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TAKEAWAYS
• TESTING AT VARIOUS GRANULARITIES HELPS BUILD 

CONFIDENCE
• DEVISE TESTS TO ENABLE QUICK PINPOINTING OF ERRORS 

THROUGH REASONING ABOUT THEIR BEHAVIOR
• SAME APPLIES TO ENSURING COVERAGE
• MAKE SURE THAT YOUR TESTS FAIL WHEN THEY SHOULD
…….QUESTIONS ? 


	Software Testing 2�Example for Building a Test-Suite
	License, Citation and Acknowledgements
	How do you build a scaffolding of tests ?
	Scaffolding Example from FLASH
	Scaffolding Example from FLASH
	Scaffolding Example from FLASH
	Test Selection
	Slide Number 8

