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Type Systems for MetaML-style staging

MetaML[Taha+ 2000], A%[Taha+ 2003]
e @ Cannot detect scope extrusion
Closed Types [Calcagno+ 2000]
e Avoid scope extrusion by allowing only closed code to be stored

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

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

Q: Can RECs be generalized to support
full MetaML-style staging?
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Explicit Scope Dependency via RECSs [Kiselyov+ 2014, Lee+ 2026]

Classifiers (e.g. !, y1, y2) represent sets of available variables
e Abinding form declares a classifier for the new scope
e A quote carries an existing classifier to specify the scope it depends on
e Acodetype <T@y> carries a classifier to specify the scope it depends on

? <! let aayl = 2 1in (!is reserved for the global scope)
I = ( no vars )
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Detecting Scope Extrusion by RECs [Kiselyov+ 2014, Lee+ 2026]

This mutable state stores This part has type < int@y >
quoted expression under the global scope because x is valid under y

Inconsistent classifier info
r :+ < 1nt > ref
< X > ¢ < 1nt >
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Refined Refined
Environment Environment
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[Kiselyov+ 2014, Lee+ 2026]
e Two-level staging ° staging ‘
e Does NOT support e Support (scoped-variant of)
cross-stage persistence
e Code generators are not o code generators

reusable \

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

Check out our paper for ...

lllustrative examples
Type system
Definitional Interpreter
Soundness proofs

Rocq formalization

with various examples

https://bit.ly/4hwhgt)
(Yuito Murase is on job market) 1 5
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<inta! >, but has free variables

Undefined variable ¢
< lety =< x > 1>
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Diagnosis of the Issue

Earlier Approach —_—— — = Our Proposal

No variables/classifiers are
defined at !

<y Xx >3 1>

Then it seems illegal
tousey here?
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R2ECs detects Scope Extrusion of Nested Quotes

Type error:y isill-scoped under !
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