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Abstract
We present Camltac, a Rocq plugin that allows OCaml to be
written directly within Rocq scripts. Camltac blurs the line
between Rocq plugins and tactics, letting users leverage the
expressivity, performance, and rich ecosystem of OCaml to
write tactics and metaprograms, without compromising on
simplicity and convenience.

1 Introduction
The following snippet shows how to write a tactic reifying
operations on std++’s gmap [1] in Camltac:
Camltac Run ocaml:{{

let rec reify x : constr tactic =
match%rocq x with
| "empty" ->
{%open_constr| MapEmpty |}

| "insert ?k ?v ?m" ->
let* m' = reify m in
{%constr| MapInsert %{k} %{v} %{m'} |}

| "union ?m1 ?m2" ->
let* m1' = reify m1 in
let* m2' = reify m2 in
{%constr| MapUnion %{m1'} %{m2'} |}

let _ = FFI.(define "reify"
(constr @-> tac constr) reify)

}}.

Backtracking
Ltac2 match!

Monadic let

Ltac2 match
pattern

Quotation

Antiquotation

Ltac2 interoperability

In this example, match%rocq is the backtracking pattern-
matching from Ltac2; pattern strings and quotations use
Rocq’s usual syntax, with pattern variables (?a) and OCaml
antiquotations (%{k}) respectively, and details such as quali-
fied names and implicit arguments are inferred by Rocq.

Rocq benefits from a rich ecosystem of metaprogramming
frameworks [2], including Ltac2 [3], Mtac2 [4], Elpi [5], and
MetaRocq [6]. Each of these has unique strengths and favored
use-cases: lightweight scripting (Ltac2), code generation (e.g.
HierarchyBuilder [7] for Elpi), strongly typed tactic program-
ming (Mtac2) or verified metaprogramming (MetaRocq). All
of them share one characteristic: they are used within Rocq
files, without leaving the proof assistant.
OCaml plugins are powerful As the implementation lan-
guage of Rocq, OCaml itself can be used to define metapro-
grams, and Rocq supports loading OCaml plugins at runtime.
OCaml plugins have many benefits: they are more flexible
than other metaprogramming solutions, since the user can

directly access Rocq’s internal APIs [8]; they can define new
vernacular commands [5]; use memoization [9]; use paral-
lelism and I/O operations [10]; and benefit from OCaml’s
performance [11].
But OCaml plugins are inconvenient In practice however,
writing a plugin is the last resort. We believe this unfortunate
status mainly comes from three compounding issues that
significantly worsen the experience of writing plugins:

Stability. Rocq makes no guarantees about the stability of
its internal APIs, meaning plugins often break between ver-
sions of Rocq. Keeping up with the latest Rocq APIs requires
a non-trivial maintenance effort.1
Boilerplate. Setting up an OCaml plugin requires heavy

boilerplate: writing a single “Hello world” tactic can require
up to 10 files [12].

Friction. Writing a plugin for Rocq is inconvenient: OCaml
tactics are written, compiled and edited separately from Rocq
scripts; plugins cannot access definitions from the environ-
ment easily; and one cannot create terms using Rocq’s natu-
ral syntax. (Instead, one has to manipulate de Bruijn indices
by hand, which is quite tricky [2].)
Camltac integrates OCaml as a tactic language inside

Rocq.2 It provides a complete metaprogramming experience
without compromise:
• We include standard Ltac2 APIs to guarantee stability;
• We eliminate boilerplate by writing and running OCaml
code directly within Rocq scripts;

• We provide convenience by integrating tightly with Rocq,
including a proper quotationmechanism to naturally write
Rocq terms in OCaml.

In the rest of this extended abstract, we present the vari-
ous features of Camltac. Note that Camltac is far from a
finished product: one of our goals in this workshop is to
obtain early feedback from the community. Our implemen-
tation is available for installation at https://github.com/epfl-
systemf/camltac.

2 Features
At its core, Camltac provides the ability to interpret any
OCaml code placed inside specific delimiters (using a mech-
anism similar to Elpi’s). Camltac can compile and execute
1As a service to the community, Rocq’s developers test most popular plugins
in Rocq’s CI, and resolve compatibility issues through overlays.
2A. Charguéraud proposed a similar idea in 2009 [13]. With Camltac, OCaml
joins the many meta-languages in its family, from the original ML for the
Edinburgh LCF prover [14] to F∗ [15].

https://github.com/epfl-systemf/camltac
https://github.com/epfl-systemf/camltac
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OCaml code using the Camltac Run vernacular or in the
tactic-in-term modality ocaml:(. . .). Using OCaml has sev-
eral immediate advantages:

Type-safety and compile-time errors. The OCaml compiler
performs a number of checks, catching many errors before
running the program (pattern-matching exhausitivity, ab-
sence of dead code or unbound variables, type-checking,
. . .).
Access to the OCaml ecosystem. OCaml is a mature pro-

gramming language, with a rich set of libraries and tools,
including formatters, linters, preprocessors, build systems,
and language servers.

Familiarity. OCaml is a popular language among users of
Rocq. Moreover, there is a large community around OCaml,
with numerous learning resources and help available online.

Effects, IO and parallelism. OCaml 5 has built-in support
for algebraic effects and domain parallelism, and battle-tested
libraries such as Lwt [16] and Eio [17] can handle concurrent
computations and IO.
Native compilation. Camltac snippets are natively com-

piled ahead-of-time, benefiting from the excellent perfor-
mance of OCaml’s compiler.

3 Writing tactics
Camltac tactics are written in the tactic monad: the type ’a
tactic denotes tactics yielding a value of type ’a. While
the monad is implicit in Ltac2 (i.e. all functions are tactics),
there is a clear distinction between tactics and functions in
OCaml. We therefore include dedicated syntax for tactics:

• A monadic let* x = t in f binding for sequencing
tactics, which desugars to bind t (fun x -> f).

• Tacticals from Ltac2, such as repeat or progress, are
included as regular higher-order functions.

• Quotations and pattern matching (§ 3.2) also come with
their own syntax.

3.1 APIs

Camltac does not define its own APIs: instead, it reuses the
standard Ltac2 APIs, accessible in the Ltac2 module. Using
Ltac2 APIs guarantees stability and semantic correctness,
since the APIs are provided and maintained by Rocq develop-
ers. We provide Ltac2 APIs for OCaml in a separate library,
MLtac2 [18], that is included in Rocq’s CI for stability.

Additionally, we offer extra APIs for features not covered
by Ltac2, such as hint databases, with the hope of eventually
upstreaming them to Rocq.

3.2 Metaprogramming

Camltac provides a quotation mechanism similar to Ltac2
quotations. Quotations are enabled by a Pre-Processor eXten-
sion (PPX) named ppx_rocq. The Ltac2 constr:(. . .) quota-
tion is written as [%constr ". . ."] instead, or equivalently

{%constr|. . .|}, and expanded at definition time to a func-
tion call that uses Rocq’s parser and converts the obtained
term to Rocq’s constr representation.
Quotations in ppx_rocq can contain antiquoted values,

i.e., parts of the term that result from evaluating an OCaml
expression. For example, the Camltac equivalent of the Ltac2
expression constr:($x + $y) is [%constr "%{x} + %{y}"],
for two arbitrary OCaml expressions x and y (note one dif-
ference with Ltac2 antiquotations, where x and y must be
variables). Since the expansion is done at compile time, in-
valid or ill-typed expressions are immediately reported to
the user.

Pattern-matching on terms and goals is also supported by
ppx_rocq, with backtracking, non-backtracking, or multi-
backtracking semantics (match%rocq, match%lazy, and
match%multi). Goal and term matching both use the same
syntax: matching on goals is written match%rocq goal
with, while matching on terms is written match%rocq t
with. In a pattern-matching branch, each pattern variable
generates an OCaml variable of the same name, which allows
one to write pattern matching in a natural way.

4 Examples
We have included several more tutorials and examples of
Camltac in our examples directory3. We briefly describe
them here:
Reification We implement several reification procedures,
including reification on Boolean expressions and the example
from the introduction.
Running tactics in parallel Eio [17] is an effects-based
library for parallelism and concurrency. Using Eio, we imple-
ment a simple proof search procedure that launches several
tactics concurrently and uses the first successful result.
Tracing tactics ppx_minidebug [19] is a small utility for
OCaml that instruments function calls, generating an ex-
plorable trace. We used ppx_minidebug to trace a simple
backtracking tactic and reason about its execution.

5 Comparison with other systems
Ltac2 Camltac tactics map almost one-to-one with Ltac2:
indeed, Camltac shares a lot of design choices with Ltac2,
and includes a large part of its APIs. For example, here’s the
reification tactic from the introduction, written in Ltac2:
Ltac2 rec reify x :=
match! x with
| empty =>
open_constr:(MapEmpty)

| insert ?k ?v ?m =>
let m' := reify m in
constr:(MapInsert $k $v $m')

| union ?m1 ?m2 =>

3https://github.com/epfl-systemf/camltac/

https://github.com/epfl-systemf/camltac/tree/main/examples
https://github.com/epfl-systemf/camltac/
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let m1' := reify m1 in
let m2' := reify m2 in
constr:(MapUnion $m1' $m2')

end.

OCaml plugins In the framework of Bouverot-Dupuis and
Forster [2], Camltac conserves the pros of OCaml plugins,
since Camltac code has access to Rocq’s full implementation
(P1), but also resolves or mitigates nearly all criticisms made
of plugins:
• (C1) Quotations hide de Bruijn indices when constructing
terms (they are still present when traversing terms).

• (C2) Quotations and antiquotations are supported through
ppx_rocq.

• (C3) Camltac does not require any additional setup to run
OCaml code.

• (C4) The MLtac2 library provides an entry point to meta-
programming in Rocq.

• (C5) State management is handled by the tactic monad.
Proof scripting We do not intend to use Camltac as a proof
scripting language (between Proof and Qed), but rather as a
meta-programming and as a tactic definition language:
• As a meta-programming language, we provide a complete
access to Rocq’s internal APIs and runtime state, hence
Rocq plugins can be reimplemented in Camltac.

• As a tactic definition language, we provide quotations,
antiquotations, and pattern-matching using ppx_rocq, as
well as Ltac2 APIs through the MLtac2 library.

6 Limitations
Learning curve Using Camltac requires familiarizing one-
self with a new language (OCaml) and APIs. Learning OCaml
has a non-zero cost, but we believe it to be reasonable, given
the similarity (in spirit, at least) with Gallina and Ltac2.
Lack of tactic notations OCaml’s syntax is quite con-
strained: apart from extension nodes, there is not much
room for custom notations. We have found this to be only
a minor annoyance, and we think that the OCaml syntax
should be sufficient in most cases.
Binder representation Camltac uses Rocq’s internal repre-
sentation of binders that uses de Bruijn indices. Quotations
partially hide de Bruijn indices when constructing terms, but
they are still present when traversing them. An interesting
approach in that regard would be to integrate the locally
nameless API proposed by Bouverot-Dupuis and Forster [2].
Vernacular commands While Camltac can register new
vernacular commands through Rocq’s OCaml APIs, doing so
is not particularly pleasant, sincewe do not support Camlp5’s
syntax to extend the grammar (i.e. the syntax of .mlg files).
Limited exports While Require correctly loads Camltac
modules from the current project, they currently cannot be
exported outside of the current project, since Camltac files
are not installed by Dune.

Future work Camltac is a work in progress, with some
features missing. These include the Ltac2 pattern and
reference quotations, missing APIs defined in pure Ltac2
code, and other desirable features such as general IDE sup-
port. We have not yet ported tactic libraries or large plugins
to Camltac. We also hope to improve the interaction between
Camltac and MetaRocq’s extracted tactics, to achieve the
same seamless integration between MetaRocq and Camltac
tactics as between Rocq and OCaml code.

Conclusion
Camltac enables a myriad of new applications by integrating
OCaml more closely into Rocq. Relying on the standard Ltac2
APIs brings stability, while ppx_rocq offers a lightweight
syntax for conveniently writing terms. We are looking for
early testers to experiment with porting plugins and tactics.
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