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An Adequacy Theorem for Dependent Type Theory (Coquand et al. 2018)
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The plan

1. Some reflexions on porting

2. Some technical reflexions

More food for thought than very conclusive
→ Let’s chat!
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Some reflexions on porting



Coq 8.16 → Rocq 9.1

It was a breeze!

But…

destruct (finsubset_dec' A (OrdDec A (eff_ord_dec A Heff)) P') with M; auto.

- intro x. unfold P'.

destruct (inh_dec A hf x).

+ destruct (finset_find_dec' A (fun p:A =>= p ∈ M)) with x; simpl.

* intros. rewrite <- H0; auto.

* intros. apply finset_in_dec.

constructor. apply eff_ord_dec. auto.

* left. intros Hx ??.

destruct s. destruct a.

apply H0 in H1. elim H2; auto.

* destruct (normal_has_mubs Q HQ x) as [MUBS [?[???]]]; auto.

*** red; intros. apply HM. apply m. auto.

*** destruct (finset_find_dec' A (fun p =>= p ∈ M)) with MUBS; simpl.

[.....]

***** left. intros _. intros.

apply m0.

destruct (H2 x0) as [x0' [?[???]]].

**** destruct H4; auto.
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Rocq 9.1 → Rocq 9.1

What does it mean to “port a library to Rocq 9.1”?

1. it compiles?

2. it is idiomatic?

• tactics & automation

• inference & structures (typeclasses/canonical structures/etc.)

• foundations?

• …

Libraries will decay

Is long-term backwards compatibility that important?
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Theory building

A person who has or possesses a theory in this sense knows how to do certain things and
in addition can support the actual doing with explanations, justifications, and answers to
queries, about the activity of concern.
[...]
The programmer having the theory of the program can explain why each part of the program
is what it is, in other words is able to support the actual program text with a justification of
some sort.
[...]
The death of a program happens when the programmer team possessing its theory is dis-
solved. A dead programmay continue to be used for execution in a computer and to produce
useful results. [...] Revival of a program is the rebuilding of its theory by a new programmer.

Programming as Theory Building (Naur 1985)

Please don’t tell me about AI
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An attempt at necromancy

The new programmer is likely to feel torn between loyalty to the existing program text, with
whatever obscurities and weaknesses it may contain, and the new theory that [they have] to
build up, and which [...] will differ from the original theory behind the program text.

Concretely: is this design decision

• good (although maybe I can’t appreciate why)?

• bad (and I can/should change it)?

• historically good but not valid any more?
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What to keep?

In preference to program revival, the Theory Building View suggests, the existing program
text should be discarded and the new-formed programmer team should be given the oppor-
tunity to solve the given problem afresh.

A bit extreme?
My approach: original mechanisation = very detailed mathematical text to mechanise

• mostly keep mathematical definitions

• change the infra

• re-do the proofs

It’s nice to run the original proof script
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The documentation problem

The knowledge possessed by the programmer by virtue of [them] having the theory neces-
sarily [...] transcends that which is recorded in the documented products.

I don’t (fully) agree with Naur: mechanisations = very specific “programs”

• we write papers

• the point of a mechanisation is communication

Still: no record of the theory → bad long-term decay

Think about this when mechanising & writing/reviewing papers!
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Some technical reflexions



Setoids, setoids everywhere

Record theory (set : preord -> Set) ::= {

member : forall (A:preord), A -> set A -> Prop.

member_eq : forall (A:preord) (a b:A) (X:set A),

a ≈ b -> member A a X -> member A b X;

… }.

Definition fset (A:preord) ::= list A.

Definition fmember (A:preord) (a:A) (P:fset A) ::= exists a', In a' P //\ a ≈ a'.

Solution = Proper + setoid rewrite?

• still quite bureaucratic

• type-classes vs canonical structures

• setoid rewrite is not as good as rewrite

Synthetic setoids
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Synthetic setoids

Axiomatised extensionality features:

• funext

• propext + proof irrelevance

• quotients

Justified by an easy setoid model!

The model handles the bureaucracy…
except when it’s not bureaucracy, e.g. quotients

Small tactic computes identity types:

f, g : nat -> {n : nat & P n}

f, g : nat -> {n : nat & P n} x : nat

================================= -> ======================================

f = g proj1_sig (f x) = proj1_sig (g x)
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Choosing is always a problem

Vanilla setoid model validates little choice…

Issue 1: Less flexibility than with (analytic) setoids

Countable union of countable sets = fine with setoids, countable choice synthetically

Valid in the model, added as axiom

Issue 2: Unique choice

Two truncations, two existentials

Invalid in the model!

Is there a better model? Is it worth losing the intuitive setoid reading?
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Inference and structures

Hierarchy builder is very very nice!

When it works…

Poset

Large
hierarchy

DecPoset

Large
hierarchy

again

Is there a lighter way?

“Complicated” inference patterns:

Record IsDecPoset (T : Type) of poset T ::=

{ dec (a b : T), IsDecidable (a <<= b) }.

Record IsGroupoid (T : Type) of quiver T ::=

{ inv (a b : T) (f : hom a b), IsInvertible f }.

Record SetTheory ::=

{ set : Type -> Poset ; … }.

Type-classes ? Some sort of combination? A new mechanism?

Also, in practice: lots of layers that can go wrong (and do…)
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Wrapping up



Go read Programming as Theory Building

The future is coming, but there’s still some way to go

Thank you!
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