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— Abstract

Pointer analysis for Rust faces unique challenges
arising from its ownership-based memory model
and layered abstractions, which complicate how
heap-allocated objects flow across functions. Ex-
isting k-limited callsite abstractions—designed for
earlier languages—are both imprecise and ineffi-
cient on large Rust programs. We present RCEUS, a
Rust-oriented pointer-analysis technique that mitig-
ates points-to set explosion and resource exhaustion
caused by cross-function pointer conflation under
deep heap encapsulation, a scalability bottleneck
that conventional k-limiting cannot address.
RCEUS performs a fast, coarse-grained pointer-
flow pre-analysis to identify precision-critical func-
tions and the essential callsites within their calling
contexts. This selective context construction dis-

tinguishes parameter-derived flows while avoiding
unnecessary expansion. As a result, RCEUS cleanly
partitions intertwined pointer flows, eliminating
context explosion and improving both scalability
and precision.

On 16 real-world Rust applications, RCEUS out-
performs state-of-the-art techniques—standard k-
limiting, selective k-limiting for Java, and stack-
filtered k-limiting for Rust—in both precision and
efficiency. The evaluation includes Wasmtime, a
WebAssembly runtime with 669K lines of code,
where the benefits increase with program size.
RCEUS also composes with existing techniques,
providing a practical and extensible foundation for
scalable, precise Rust pointer analysis.
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Pointer-Flow-Guided Context Sensitivity for Rust Pointer Analysis (Artifact)

1 Scope

This artifact enables users to reproduce the results reported in the paper by following the provided
instructions, in particular the results presented in Tables 2-3 and Figures 13-17. In addition, the
artifact provides provides scripts for generating the tables and figures from either (i) the results
reproduced by the user or (i) raw data of the experimental results reported in the paper.

2 Content

This artifact includes a README.md file and a Docker image.
The README.md provides:
Guidelines for configuring the environment;
Instruction for recompiling the software;
A hands-on example to quickly try out the code (kick-the-tires);
Instructions on reproducing the results reported in the paper;
The Docker image includes:
rupta/: Source code and compiled executables for the Rupta-based Rust pointer analysis
framework [2, 1] with RCEUS integrated;
benchmarks/: The 16 open-source Rust projects publicly available on Github and used in our
evaluation;
ECOOP_Results/: Experimental results produced on our evaluation platform and reported in
the paper;
scripts/: Scripts for running experiments and generating tables and figures;
output/: The default directory for experimental outputs;

Pre-built binaries are provided under rupta/target/release, and RCEUS can also be recom-
piled using cargo build --release (see README.md). In addition to the projects used in our
evaluation, RCEUS can be applied to other Rust projects that are compatible with the supported
Rust compiler version by running cargo-pta pta -- --rceus in the project directory.

3 Getting the artifact

The artifact endorsed by the Artifact Evaluation Committee is available free of charge on the
Dagstuhl Research Online Publication Server (DROPS). In addition, the artifact is also available
at Zenodo: https://zenodo.org/records/18502360.

Quick-start Guide

Load the Docker image:

docker load < rceus-artifact.tar.gz
Run the Docker image:

docker run -it rceus-artifact:latest
Setup environment:

eval $(python3 scripts/setup.py)

Kick-the-tires (Analyze exa with RCEUS):


rupta/target/release
https://zenodo.org/records/18502360

W. Chen, W. Li, and J. Xue

cd benchmarks/exa
cargo +nightly-2024-02-06 clean
RUSTUP_TOOLCHAIN=nightly-2024-02-06 PTA_BUILD_STD=1 \
../../rupta/target/release/cargo-pta pta \
--bin exa -- --rceus --context-depth 0O
cd ../..

Push-button evaluation (runs all experiments):

python3 scripts/run.py --all

4 Tested platforms

Evaluating large Rust projects requires considerable compute and memory resources. Our ex-
periments were performed on a Linux server with the following specifications; in particular, the

512 GB RAM configuration is needed to run the baseline approaches on large benchmarks.

OS: Linux (Ubuntu 20.04).

CPU: 16-core Intel Xeon E5-2637 @Q 3.50 GHz.

RAM: 512 GB.

MD5 sum of the artifact

463327f1c7c0bd69701e5bc34898af82

Size of the artifact

1.91 GB
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