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Challenges
Given: o —
high-fidelity data that obeys physics laws ® How to enforce structure preservation from sampled point data?
® How to extract a generalizable parameterized model from small
Goal: amounts of data?
recover surrogate model preserving physics structure ©® How to guarantee stability and convergence properties?

Chain Complexes as Surrogate Models?

Darcy Flow

True Norm Flux (Clipped)

e (Guarantee Exact Sequence property
e Enforce Stokes' Theorem
e Ensure compatibility between spaces
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® 589 M nodes
® 11.8 M elements
® 589 M DoF solve

ted Norm Flux (Clipped)

® 8 interior POUs
® 8 boundary POUs
® 264 DoF solve

Chain Complex Model Parameterization
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