
Final Project
The final project for 1951Q is an opportunity to apply what you’ve learned about program analysis
in an open-ended setting. You will work in groups of 1-4 over the next month culminating in a
writeup of the project.

Project Ideas

Here’s a non-exhaustive list of project archetypes to choose from:

• Implement an existing technique for the Rice language: take an existing tool / framework
/ research concept and re-implement it specifically for the Rice language. This lets you explore
sophisticated ideas in a simplified setting. Some examples:

– Implement an e-graph optimizer for Rice using egg.

– Implement a meta-tracing JIT for Rice using RPython.

– Implement a GPU backend for Rice using MLIR.

– Rewrite all your program analyses using a Datalog engine like Souffle, Egglog, Ascent, or
Datafrog.

– Implement static race detection for Rice (along with some concurrency primitives) using the
technique in RacerD.

– Implement a CodeQL backend for Rice.

– Implement the Language Server Protocol for an incrementalized version of Rice using salsa.

• Contribute to a production-grade compiler: find a limitation or open issue of a realistic
compiler and implement a fix. This can be speculative implementations (e.g., implement symbolic
execution for Rust) or actual fixes (e.g., issue #XXXX on Github). The latter should require less
implementation than the former, but it is expected that you seriously attempt to get an actual
fix merged into the compiler. Some examples:

– Integer range analysis (Rust, #76579)

– Dataflow and diagnostics (Rust, #98470)

– Dataflow memory usage (Rust, #81124)

You can find many more ideas by trawling the issue trackers with the right label filters. For
example:

– Julia issue tracker for optimizations

– LLVM issue tracker for dataflow

– Python issue tracker for JIT

• Incorporate program analysis into research: if you already have a research project, this
final can be a great opportunity to build upon the project in a manner related to the course.
Here’s some fun examples of program analysis across several domains:

https://docs.rs/egg/latest/egg/
https://rpython.readthedocs.io/en/latest/
https://mlir.llvm.org/docs/Dialects/GPU/
https://souffle-lang.github.io/
https://docs.rs/egglog/latest/egglog/
https://s-arash.github.io/ascent/
https://github.com/rust-lang/datafrog
https://dl.acm.org/doi/10.1145/3276514
https://codeql.github.com/
https://en.wikipedia.org/wiki/Language_Server_Protocol
https://github.com/salsa-rs/salsa
https://github.com/rust-lang/rust/issues/76579
https://github.com/rust-lang/rust/issues/98470
https://github.com/rust-lang/rust/issues/81124
https://github.com/JuliaLang/julia/issues?q=is%3Aissue%20state%3Aopen%20label%3Acompiler%3Aoptimizer
https://github.com/llvm/llvm-project/issues?q=is%3Aissue%20state%3Aopen%20label%3Aclang%3Adataflow
https://github.com/python/cpython/issues?q=is%3Aissue%20state%3Aopen%20label%3Atopic-JIT


– Graphics: “Geometry Types for Graphics Programming”, “Generating Renderers Without
Writing a Generator”, “Fast, Modular and Differentiable Shader Programming”

– Fabrication: “A Compiler for 3D Machine Knitting”, “A Lineage-Based Referencing DSL
for Computer-Aided Design”, “Carpentry Compiler”

– Psychology: “A Domain-Specific Probabilistic Programming Language for Reasoning about
Reasoning”, “Probabilistic Models of Cognition”

– Machine Learning: “Static Analysis of Shape in TensorFlow Programs”, “Torchy: A Tracing
JIT Compiler for PyTorch”

– Data Science: “Expressing and Checking Statistical Assumptions”, “HiPy: Extracting High-
Level Semantics from Python Code for Data Processing”

– Privacy: “PrivGuard: Privacy Regulation Compliance Made Easier”, “Paralegal: Practical
Static Analysis for Privacy Bugs”, “RuleKeeper: GDPR-Aware Personal Data Compliance for
Web Frameworks”

Project Proposal

Due: 11/11/25 at 11:59pm (no extensions!)
Submission link: https://www.gradescope.com/courses/1107485/assignments/7129930

Your final project will consist of a technical portion (code, pull requests, theory, etc.) and a written
portion (description, evaluation). Your first goal is to find your teammates, pick a topic, and write
up a proposal (1 page maximum) for your project. Your proposal must incorporate the following
elements:

• Title: name of your project.

• Group members: who’s involved.

• Description: 2-3 paragraph description of the project motivation, goals, and plan.

• Deliverables: A rough outline of what should be completed by the end of the project. For
example: a PR filed to a repo, an analyzer that passes particular test cases, an X% speedup
on a particular benchmark.

• Timeline: week-by-week timeline of projected work, including assignments of tasks to indi-
vidual group members. The tasks should cover approximately 10 hours per week per group
member.

One member of your group should upload a PDF of your proposal to Gradescope before the project
deadline using the group submission feature.

Project Checkpoint

Due: 11/25/25 at 11:59pm (no extensions or late days!)
Submission link: https://www.gradescope.com/courses/1107485/assignments/7190910

The purpose of the checkpoint is to make sure you’re on track to complete your final project, and
to catch any issues early on. The checkpoint should be a document (1/2 page max) describing:

https://dl.acm.org/doi/10.1145/3428241
https://dl.acm.org/doi/10.1145/3306346.3322955
https://dl.acm.org/doi/10.1145/3306346.3322955
https://dl.acm.org/doi/10.1145/3618353
https://dl.acm.org/doi/10.1145/2897824.2925940
https://dl.acm.org/doi/10.1145/3591223
https://dl.acm.org/doi/10.1145/3591223
https://dl.acm.org/doi/abs/10.1145/3355089.3356518
https://dl.acm.org/doi/abs/10.1145/3763078
https://dl.acm.org/doi/abs/10.1145/3763078
http://probmods.org/
https://drops.dagstuhl.de/storage/00lipics/lipics-vol166-ecoop2020/LIPIcs.ECOOP.2020.15/LIPIcs.ECOOP.2020.15.pdf
https://dl.acm.org/doi/abs/10.1145/3578360.3580266
https://dl.acm.org/doi/abs/10.1145/3578360.3580266
https://dl.acm.org/doi/10.1145/3729391
https://dl.acm.org/doi/10.1145/3689737
https://dl.acm.org/doi/10.1145/3689737
https://www.usenix.org/system/files/sec22-wang-lun.pdf
https://www.usenix.org/system/files/osdi25-adam.pdf
https://www.usenix.org/system/files/osdi25-adam.pdf
https://ieeexplore.ieee.org/abstract/document/10179395
https://ieeexplore.ieee.org/abstract/document/10179395
https://www.gradescope.com/courses/1107485/assignments/7129930
https://www.gradescope.com/courses/1107485/assignments/7190910


• Past Timeline: go through each line item in your proposal’s timeline up until now. Describe
whether each week’s progress was completed as expected, ran into issues, or went faster than
expected.

• Future Timeline: if needed, describe any changes to the timeline.

• Deliverables: if needed, describe any changes to the deliverables.

One member of your group should upload a PDF of your checkpoint to Gradescope.

Project Writeup

Due: 12/11/25 at 11:59pm (no extensions or late days!)
Submission link: https://www.gradescope.com/courses/1107485/assignments/7255620

Writeup

Your final project writeup should explain the goals and outcomes of your project. It should have
three main pieces:

1. Summary: (exactly 1 page) the cover page of your PDF should be a 1-page summary of
your project. Think of it like a poster in a research fair. It should display the key context,
techniques, and results with accompanying figures and diagrams. Your summary does not
need to be in a traditional document format — you are encouraged to design it in vector
graphics software like Keynote/Powerpoint or Illustrator/Inkscape.

I will put a thumbnail of everyone’s summary in a gallery on the 1951Q webpage at the end
of the final project period. I recommend making the summary after you’ve written the next
three sections.

2. Introduction: (1-ish page) this section provides the motivation and context behind the
problem you are tackling. This section is, in part, an elaborated version of your project pro-
posal description. This should answer questions such as: what technologies are you working
with? What problem are you working on? Why would a solution to this problem be useful?
Have people tried anything similar?

As a general rule, you should assume your reader is someone with a 1951Q-level understanding
of compilers, but not someone who has actually taken 1951Q. For example, if your project
involves the Rice compiler, you should explain the relevant aspects of Rice to your reader.

3. Implementation: (2-ish pages) this section explains the key design decisions in your imple-
mentation. It should not be an exhaustive explanation of your entire system. A standard
format is to describe the high-level architecture, and then to describe 2-4 of the most inter-
esting techniques. One useful narrative archetype is: “if you tried to do this yourself, you
would think to do X, but that doesn’t work because of Y , so we had to do Z instead.”

If your project involves working with a non-Rice compiler, your implementation might be
less involved. This section is a good place to reflect on the implementation of the underlying
compiler — how did it facilitate or impede your work? What did you find surprising or
interesting in its design?

4. Evaluation: (2-ish pages) this section explains how you determined that your implementa-
tion successfully addresses the problem at hand. Some kinds of evaluation include:

https://www.gradescope.com/courses/1107485/assignments/7255620


• If your project made something faster, there should be a benchmark and a performance
comparison.

• If your project fixed a bug, there should be a set of programs demonstrating the difference
between what used to work, what works now, and what could eventually work with
additional effort.

• If your project implemented a feature in a more elegant or concise way, then there should
be a comparative case study of code snippets, and perhaps a lines-of-code comparison
(or better yet, decibel LOC).

• If your project implemented a new feature with no particular point of reference, then
there should be a case study demonstrating the value of the new feature to a hypothetical
end user.

I strongly recommend that you read the 1-page SIGPLAN Evaluation Guidelines. It contains
a nice checklist for common anti-patterns in evaluations. It can also be helpful to consider
threats to validity.

If your writeup includes data visualizations, I strongly encourage you to export the graphs in
a vector format such as PDF or SVG to avoid ugly pixellation in the final PDF.

You are mostly free to format the report as you wish. Your writeup should be in 11pt font with
1in margins in a single column. Don’t forget a bibliography if you cite any papers.

Artifact

Your project should have an accompanying artifact, which is the set of code / documentation / etc.
that you created for your project. To the extent possible, your artifact should be consolidated in a
single Github repository. The repository should contain a README which explains the structure
of the artifact. In particular, it should include:

• Where to find the source files related to your final project (i.e., code you added or edited).

• Where to find relevant documents outside the repository (e.g., a link to a pull request you
filed).

Ideally, the artifact is fully reproducible (see e.g. the PLDI 2025 call for artifacts), but that isn’t a
requirement for this year’s final projects.

You should provide a link to this artifact on the second page of your writeup, after the title and
before the introduction. If your final project includes your solutions to the Rice assignments in
this class, you should not make your repository public. Instead, please add me (username
willcrichton) as a collaborator on the repository so I can view its contents.

Grading

I will assign your writeup and your artifact each a score out of 50, and your project grade is the
sum of both. The grading criteria are as follows:

Writeup criteria:

1. All instructions in this document are followed in letter and spirit.

https://blog.sigplan.org/2024/11/21/evaluating-human-factors-beyond-lines-of-code/
https://raw.githubusercontent.com/SIGPLAN/empirical-evaluation/master/checklist/checklist.pdf
https://web.pdx.edu/~stipakb/download/PA555/ResearchDesign.html
https://pldi25.sigplan.org/track/pldi-2025-pldi-research-artifacts#Call-for-Artifacts


2. Writing is precise (avoids vague or overly-broad claims) and concise (avoids excessive repeti-
tion).

3. Argumentation follows a careful, logical structure with no obvious holes in reasoning.

4. Implementation section focuses on appropriate level of detail.

5. Evaluation section effectively demonstrates the efficacy of the project.

Artifact criteria:

1. Idea is creative, ambitious, and/or helpful to the broader dev community.

2. Code is designed well with good architecture and good tests. Production contributions are
feasible to be merged in, and Rice/research contributions are maintainable.


