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Why this Tool?

Software correctness is crucial
Testing is insufficient:

It finds bugs but does not prove their absence
Limited coverage of execution cases

Formal verification:
The machine checks for the absence of reasoning errors
Can reason directly about the implementation
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Issues We Address

“At present, our proofs rely on a manual transcription of our
OCaml code into HeapLang. In future work, it would be desir-
able to use an automated translation, such as those offered by
Zoo [All25] or Osiris [Sea+25].
We have encountered serious performance problems with the cur-
rent implementation of Iris on top of Rocq. Iris’s tactics can be
very slow and can fail to terminate for unknown reasons; some-
times a change causes divergence in a seemingly unrelated part
of the proof. Although we have eventually worked around or tol-
erated these problems, they have made our progress much slower
and more painful than expected.”
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A Small Program

let result =
let x = ref 1 in
if !x <= 2

then x := 3;
!x
[@ret "y"] [@post "py = #3q"]

Listing. A simple annotated OCaml
program

` ∀z : val,
(p(#1 ≤v #2) = (z ≤v #2)q
∗ p(z ≤v #2) = #falseq)
−∗ p#1 = #3q

Listing. The Iris proof obligation
generated
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Loops and Complex Proofs

[@@@vernac "Definition even (n : Z) : Prop :=
exists k : Z, n = (2 * k)%Z."]

let [@post "x 7→ #12"] result =
let x = ref 0 in
while !x <= 10 do
x := !x + 2;

done
[@invariant "∃ z : Z, x 7→ #z ∗ peven zq"]
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From OCaml to HeapLang

let result =
let x = ref 1 in
if !x <= 2

then x := 3;
!x

Listing. A simple OCaml program

Definition result : expr := (
let: "x" := AllocN #1 #1 in
if: (!"x" ≤ #2) then (

"x" <- #3
) else (

#()
);;
!"x"

).

Listing. Generated HeapLang code
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Control Flow Tree (CFT)

let result =
let x = ref 1 in
if !x <= 2

then x := 3;
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Obligation Generation
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