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MetaML[Taha+ 2000], λα [Taha+ 2003]

● 😵 Cannot detect scope extrusion

Closed Types [Calcagno+ 2000]

● Avoid scope extrusion by allowing only closed code to be stored

Refined Environment Classifiers [Kiselyov+ 2014, Lee+ 2026]

● Avoid scope extrusion while allowing open code to be stored
● …… But supports only limited subset of MetaML-style staging

Q: Can RECs be generalized to support
full MetaML-style staging?
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 <! let a@γ1 = 2 in

   let b@γ2 = 3 in

   ${ <γ2 a + b  > } >
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Classifiers (e.g. !, γ1, γ2) represent sets of available variables

● A binding form declares a classifier for the new scope

● A quote carries an existing classifier to specify the scope it depends on

● A code type <T@γ> carries a classifier to specify the scope it depends on

(! is reserved for the global scope)

 !  => ( no vars )

 γ1 => { a    }

 γ2 => { a, b }
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● Multi-level staging
● Support (scoped-variant of) 
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● Reusable code generators
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By sharing classifiers
across different stages

By introducing
polymorphism over classifiers

By tracking classifier scopes
(omitted in this talk)

There refinements are achieved by reconstructing
the REC-based typing discipline from ground up.



Check out our paper for …

● Illustrative examples

● Type system

● Definitional Interpreter

● Soundness proofs

● Rocq formalization

● Interactive web demo
with various examples
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https://bit.ly/4hwhgtJ
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