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Normalization is hard



Normalization is monolithic



How do we break it down?



Normalization by Evaluation (NbE)
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NbE helps to some extent, but…

•  Where do we begin?

•  How do we prove it correct (“sound”)?

•  How do we modify it when the language changes?
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are reusable for several languages that exhibit X
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Construct NbE model for feature X using modules that 
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Strong functors

Lambda calculi



The question we are really asking



Possible-world (or ”Kripke”) semantics to the rescue



Strong functors as modalities



Strong functors in play



Strong functors in play



Key insights

1] NbE using possible-world semantics for monads

2] Decomposition of possible-world models of monads



Possible-world semantics
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Moggi’s monadic metalanguage
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Constructing an NbE model for monads
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Defining a modal accessibility relation



Reification
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Decomposition of frame conditions



Decomposition of a strong monad



Main theorem

pointwise
implication



Calculus for strong functors



NbE for strong functors



Reification for strong functors



NbE for pointed and multiplicative functors



Limitations and future work

1] Need general way to show quote is a left inverse

2] Sums require intervention, perhaps we need:
 



In a nutshell

Normalization for strong functors be achieved in a 
modular fashion by constructing NbE models as 

instances of their possible-world semantics.

Mechanization: github.com/nachivpn/fam 

https://github.com/nachivpn/fam
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