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Abstract
Rust’s ownership-based type system ensures safety but of-
ten rejects intuitive and safe code, leading to workarounds.
View types are a promising language extension aiming to
increase flexibility and expressiveness in function calls. We
outline the motivation, challenges, and research directions
for integrating view types into Rust.

CCS Concepts: • Software and its engineering → Lan-
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ification.
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1 Introduction
Rust is a systems programming language that combines
safety guarantees with performance. Unlike many other lan-
guages, Rust achieves memory safety without a garbage
collector, relying instead on its type system and a static anal-
ysis phase called borrow checking. However, developers often
find that their intuitive designs do not borrow-check, forc-
ing them to restructure code in strange ways. This effect is
widespread: a GitHub search reveals over 2000 comments
similar to “just to make the borrow checker happy” [7]. In
this work, we focus on the problem of interprocedural (or
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partial) borrowing in Rust and explore view types as a po-
tential solution.

2 Partial Borrowing and View Types
Consider the following Rust program, which attempts to as-
sign unique IDs to each item in a list using a helper method:
1 struct S { next_id: usize, data: Vec<Item> }
2 impl S {
3 fn new_id(&mut self) -> usize {
4 let i = self.next_id; self.next_id += 1; i
5 }
6 fn assign_ids(&mut self) {
7 for item in &mut self.data {
8 let id = self.new_id();
9 // ------^^^^-- Cannot borrow *self
10 register_item(item, id);
11 }
12 }
13 }

This code does not compile due to conflicting mutable and
immutable borrows of self. During borrow checking, Rust
treats functions calls as opaque and assumes that new_id()
arbitrarily mutates all fields of S, which conflicts with ongo-
ing iteration over data. As a result, developers are forced to
restructure their code or use workarounds.
View types address this limitation [5]. They enrich refer-

ences with information about exactly which field of a struct
they can access, and whether each field is accessed muta-
bly or immutably. For example, the type &{mut next_id} S
denotes a reference to a struct S that grants mutable access
only to the next_id field, leaving other fields available for
separate borrowing. In general, one can specify access to
multiple fields, with mutability as needed.

3 Motivating Examples
Many real-world Rust projects could benefit from partial
borrowing. We highlight a few representative cases:

• Moonfire-NVR [6]: Groups mutated fields into a local
struct to avoid double self-borrowing. With view types
this grouping would become redundant.

• Catalyst-Core [6]: Clones a field just to satisfy the bor-
row checker, incurring unnecessary overhead. With
view types, direct iteration would be possible.
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1 self.voteplan_managers = self
2 .voteplan_managers
3 .clone()
4 .into_iter() ...

• Jaheba [6]: Temporarily takes ownership of a value us-
ing Option::take() instead of modifying it in place.
With view types, in-place modification would be pos-
sible.
1 let mut terminator = mir
2 .basic_block_data_mut(bb)
3 .terminator
4 .take() // temporarily take ownership
5 ...

4 Applications in Formal Verification
View types could also enhance formal verification in Rust.
Verus [4], a verification framework for Rust, infers possible
mutations from function signatures. A shared reference (&T)
guarantees immutability1, while a unique reference (&mut T)
allows mutation of its value. Updating certain fields requires
stating that others remain unchanged in the postcondition:
1 fn f(x: &mut (i32, i32)) ensures old(x.1) == x.1
2 { x.0 = 5 }

With view types, this postcondition can move into the type,
making the overall function signature more concise:
1 fn f(x: &{mut 0} (i32, i32)) { x.0 = 5 }

5 Soundness of View Types
Establishing the soundness of view types is crucial for its
adoption in Rust. To this end, we aim to model view types
within a formalization of Rust and prove key properties,
most importantly type soundness. Type soundness ensures
that a well-typed Rust program (i.e. one that passes type
and borrow checking) will execute safely. While formalizing
Rust remains an active research area, several models exist
[1, 3, 8]. Among these, Aeneas [3] is particularly promising,
as it provides a reusable transpiler from Rust, and it is ac-
tively maintained. We plan to use Aeneas as the foundation
for our formal study of view types. Notably, Aeneas defines
borrow checking via symbolic execution rather than tradi-
tional inference rules, and it will be interesting to see how
easily it can be extended with view types.

6 Open Questions
Potential impact of view types. While we have identi-
fied over 15 real-world cases involving partial borrows, the
broader impact of introducing view types remains uncertain,
as community opinions are mixed [9]. To rigorously assess
this, we aim to uncover hundreds or thousands of instances
where view types could resolve borrow checking limitations.
Achieving this at scale is challenging. One promising ap-
proach is to mine code comments for borrow checker com-
plaints and derive code patterns that correlate with specific

1Verus does not verify interior mutability or direct unsafe code.

limitations. If some patterns connect to partial borrows, can
be addressed by view types, and occur frequently in Rust
functions, this would provide strong evidence for the practi-
cal impact of view types.
Abstraction barriers. Our current view types design is

limited to private functions to avoid problems with encapsu-
lation and semantic versioning. This restriction means that
view types cannot be directly applied to widely used libraries
like std::vec::Vec, whose public methods operate on pri-
vate fields. Addressing this limitation, without compromising
abstraction barriers, may require a clever design.
Soundness in practice. Proving the soundness of view

types in a simplified Rust model does not guarantee their
safety in real-world Rust, due to complexity and evolving
features. Bridging this gap remains an important challenge.

7 Related Work
Macro-based libraries [2] provide DSLs that enable partial
borrowing. They achieve this by rewriting code at compile
time and inserting unsafe code, rather than extending Rust’s
type system. As a result, they lack first-class support, are
thus less ergonomic, and do not provide formal soundness
guarantees. This motivates the proposal for a language ex-
tension that integrates partial borrowing directly into Rust’s
type system.
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