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WHY DO YOU CARE?

Wanted to extend Coq in some way before.
Doing it in OCaml is not for the faint of heart.
MetaCoq to the rescue!



3

Intro On MetaCoq Plugins Outro

github.com/uds-psl/metacoq-examples-coqws

https://github.com/uds-psl/metacoq-examples-coqws
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plugin : global_env_ext -> context -> term -> term

Generalized constructors
Subterm relations for inductive data types
Stronger induction principles
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METACOQ
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METACOQ

github.com/MetaCoq/metacoq

Based on Template-Coq plugin developed by Malecha in 2014.1

Now developed by a team of 9 with many more contributors.
Includes lots of things, we’ll only need some of them for this talk!

1Gregory Malecha. “Extensible proof engineering in intensional type theory”. PhD thesis. 2015.

https://github.com/metacoq/metacoq
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TERMS
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QUOTING TERMS
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QUOTING TERMS
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TYPING
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MORE!

reduction, cumulativity, conversion
confluence of conversion
typing respects conversion
type in a typing derivation can be typed (validity)
verified type checking, extraction
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REMINDER

MetaCoq plugins are pure Coq functions implementing syntax transformations.
plugin : global_env_ext -> context -> term -> term
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GENERALIZED CONSTRUCTORS

Inductive le (n : nat ) : nat→ Prop :=
le_n : le n n

| le_S : ∀ m : nat, le n m → le n (S m )
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GENERALIZED CONSTRUCTORS
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GENERALIZED CONSTRUCTORS
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OUR PLUGINS

Generalized constructors
Subterm relations for inductive data types
Stronger induction principles
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↑ MetaCoq: github.com/uds-psl/metacoq-nested-induction

← Elpi: github.com/LPCIC/coq-elpi

https://github.com/uds-psl/metacoq-nested-induction
https://github.com/LPCIC/coq-elpi
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VERIFICATION

wf Σ Γ→ ∃T. Σ; Γ ` createElim ind : T

possible in theory
complicated in practice
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FUTURE WORK

abstraction layers
subterm-relations for nested types
mutual induction
plugin tests with QuickChick2

more plugins like countability and finiteness

2Leonidas Lampropoulos and Benjamin C Pierce. QuickChick: Property-Based Testing in Coq. Electronic
textbook. 2018.
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CONCLUSION

Thank you! Please ask questions.

We have seen three plugins:
generalized constructors, subterm-relations, and induction principles for nested types.

MetaCoq plugins are pure Coq functions implementing syntax transformations.

Join and contribute:

� Github https://github.com/MetaCoq/metacoq/
Zulip https://coq.zulipchat.com/#narrow/stream/237658-MetaCoq

https://github.com/MetaCoq/metacoq/
https://coq.zulipchat.com/#narrow/stream/237658-MetaCoq
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