
Lightning AI

What Would a PyTorch 
Expert Say?

Turning tribal AI knowledge into training data



From the creators of PyTorch Lightning. Turn ideas into AI, Lightning fast.

Open source

PyTorch Lightning, 
LitData, LitGPT, LitServe, 
Lightning Thunder, 
TorchMetrics, and more

Own your AI, don't rent it

The AI cloud

Build, train, and deploy 
your own models in 
Lightning Studios + Jobs

Compute at scale

36,000+ NVIDIA H200, 
B200, and GB300 GPUs



Our task

GOAL

Post-train an efficient AI expert model for customer workflows

APPROACH

Use heterogeneous data sources that human experts actually use and 
contribute to, encouraging the model to mimic the expert





Code fluency ≠ AI expertise

Software engineering AI research engineering</>

Starts from: Starts from:

A specified issue A paper or an idea

Correct looks like: Correct looks like:

Whatever the repo and its tests already define Faithful to the paper and working in the real 

system

Today: Today:

Best model resolves ~65% of fresh issues (SWE-

Rebench)

Best model implements <40% of novel-paper 

code (ResearchCodeBench)

https://swe-rebench.com/ https://researchcodebench.github.io/

https://swe-rebench.com/
https://researchcodebench.github.io/


Existing benchmarks cover parts of the research workflow

PaperBench


ResearchCodeBench


SciReplicate-Bench

paper implementation

Paper-based

SWE-bench


TerminalBench

integration validation

Codebase-based



Research becomes code in the PyTorch ecosystem

PYTORCH ECOSYSTEM

Forums

Why it works: expert discussion and debugging

Code & tests

What got built, and evidence it works

PRs & reviews

The decisions behind it

Research 
Papers



Novel algorithms & theory

Working ML 
Systems



Production-ready code

The data exists, but it is scattered across the ecosystem

 



PyTorch ecosystem

https://pytorch.landscape2.io/

https://pytorch.landscape2.io/


Data sources

Forums

Github PRs

arXiv papers



Forum data is rich but messy

user_42

Why does my training loop crash after the first epoch?

loss = 0

for epoch in range(10):

    loss += model(x).sum()

    loss.backward()

broken code

— user_42 · user_42@example.com personal info

user_17

optimizer.zero_grad()

... partial snippet

user_08

Check out my course for the full answer! promotional

Scrub personal info

Remove promotional posts

Filter for quality (LLM judge)

~40K threads



Initial results

PyTorch Diagnostic Suite Task

Given: broken code

Qwen 3.8-27B, % of fixes that run and pass

Base model

69%

+ forum retrieval

63%

SFT on forum data

43%

import torch

x = torch.tensor([2.], requires_grad=True)

loss = x.detach().square().sum()

loss.backward()

Expected: a complete fix that runs

import torch

x = torch.tensor([2.], requires_grad=True)

loss = x.square().sum()

loss.backward()



Forum synthetic data generation

What does “normal random sampling” mean in LLM text generation?                                  #225384
Human

In PyTorch-based LLM stacks, "sampling" does concretely mean 
torch.multinomial(F.softmax(logits, -1), 1) in the common cases — but that's a convention, not a 
spec. If your target is a well-defined object of study, define your own sampler explicitly, because 
multinomial's finite-precision behavior is an implementation detail, not a contract.
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Data sources

Forums

Github PRs

arXiv papers



Mining GitHub PRs that implement arXiv papers
Example: T-LRU (NeurIPS 2025) → SGLang PR #34012

The spec

The gold patch

The reward

Maintainer-vetted



Finding PRs that implement papers

~80,0001 Starting dataset of PR diffs from target repositories

9502 Link to an arXiv paper 

8343 Have been merged

5124 Cite exactly only one paper

Attempt to implement the paper, not just 
cite it

4355

2066 Have test files



How we clean and vet each PR

01
Quality check

Is the implementation 

faithful?

Check against the paper

02
Group & patch

Create one gold patch

Combine related PRs + fill 

gaps

03
Extend tests

Make tests a real signal

Add coverage for the paper’s 

method

04
Pin environment

Make it reproducible

Lock dependencies + 

validate



What a test run taught us

Implementing isn’t integrating

keep L + Q  − ξ

agent real PR

Older radix cache Unified radix cache

Two different questions for grading

Is the math right?f x
Unit tests, LLM judge

Does it work in the system?

Integration tests, rubric items



Next steps

1 2 3

Scale the dataset RL with tests as reward Learn from reviewers

Agent
reviewer

rename this; drop the dead code
Reward Code

Tests pass?206
Reward model



Our Takeaways

The expertise is already out there
1 In this community's PRs, reviews and tests

Finding it is easy. Trusting it is hard.
2 ~80,000 PRs → 206 candidates, before cleaning

Research code needs more than one kind of check
3 Is the math right? Does it work in the system?

Thank you, PyTorch community



Our team

Daniela Dapena Liana Koleva Teja Pulagam

Michael Beidler Yash Kankariya



Get in touch

liana@lightning.ai


teja@lightning.ai

Join us

lightning.ai/careers

https://lightning.ai/careers

