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What are nonuniform types good for?
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Mycroft 
Okasaki

pioneering: optimization techniques
bootstrapping
implicit recursive slowdown

Benton Hur Kennedy McBride
Danielsson Hirschowitz Maggesi 

Naves Spiwack Sozeau

practice: proof assistants
      binders
      balancing lists
      finger trees
      complexity…

Bird Paterson Hinze
Matthes Abel Uustalu

Abbott Altenkirch Ghani

theory: data structures
finger trees

generalized folds
advanced (co)iteration …
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But Coq and Agda 

have had this built 
into their logics 

for decades!

Our approach is 
foundational

new features are reduced
to existing features
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Foundations
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Simple Theory of Types
Alonzo Church 1940

types: T = ο | ι | T => T

terms: simply typed λ-calculus
   + few built-in constants
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Higher-Order Logic
Mike Gordon 1988

types: T = ο | ι | T => T | 'a | (T,…,T)κ
    + nonrecursive type definitions

terms: simply typed λ-calculus
   + few built-in constants
    + Hilbert Choice
    + nonrecursive constant definitions

T existing typeA≠∅new type
URep

Abs
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PCons x xs = Abs
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arbitrary bounded natural functors
'a crazy = Crazy 'a ((((('a pstream) fset) crazy) multiset) list)



Take Home Messages
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It is tempting to introduce a new hot 
logic/language for each new feature.
But this is not always necessary.

But it also saves work elsewhere.
(keyword: consistency)

The foundational path requires work.
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