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Automatic Refunctionalization

● Codata with multiple observations that take 
arguments
– to support the full data language

● Top-level, first-order functions, copatterns
– to avoid lambda lifting and name mangling
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● Based on Reynold's metacircular interpreter
● Extension to Normalization by Evaluation
● Different extensions are modular

in data vs. codata fragment
● Expression Problem?
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Programs as Matrices

● Programs can be written as matrices
● (De|Re)functionalization is

matrix transposition
● Modular extension by rows, not by columns

● (De|Re)functionalization changes the dimension
of modularly supported extensibility
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In The Paper

● More examples.
● Formalization of

language fragments
and transformations.

● Source code of the 
case study.
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Relation to OO

14/15

● OO
– codata + implicit self recursion + mutable state + …

● FP (traditional)
– data + first-class functions

● FP (symmetric)
– first-order functions + data + codata



 

Conclusions

We generalize from first-class functions
to codata types with multiple observations
with arguments ...
● for automatic defunctionalization and 

refunctionalization
● to formulate (de|re)functionalization as matrix 

transposition that switches the dimension of 
extensibility

● to study one aspect of OO in an FP setting
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Conclusions

We generalize from first-class functions
to codata types with multiple observations
with arguments ...
● for automatic defunctionalization and 

refunctionalization
● to formulate (de|re)functionalization as matrix 

transposition that switches the dimension of 
extensibility

● to study one aspect of OO in an FP setting

Thank you!
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