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Small Changes, Big Impact:
GitHub Workflows for the LLVM Project

David Spickett, Arm / Linaro
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FYI

e This is quite high level.
e There will be more text than you can read.
e | will talk about the most important bits.

e Come back to the slides later if you find this interesting.
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GitHub Actions Workflows

e Automate tasks for a GitHub repository @ :
Actions

e “workflows” define what to do and when

e Run on remote “Runners” provided by GitHub
e Workflows defined in YAML

e .github/workflows in llvm-project

< Files ¥ main v  llvm-project / .github / workflows /
[ build-ci-container.yml [Github] Bump CI container to ...
[ build-metrics-container.ymli [Github] Prefer ubuntu-24.04 o...

[ ci-post-commit-analyzer-ru... [workflows] Add post-commit jo...



https://github.com/llvm/llvm-project/tree/main/.github/workflows
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LLVM Workflows

If you have contributed to LLVM, you have seen a workflow

In action.

Pull Request (PR) Labelling
Checking code formatting
Backporting to releases
...more examples later...

Actions

| All workflows

Build and Test libc++

Build ClI Container

HLSL Tests

Add buildbot information t...

Al Code Reviewer

Build Docker images for ...

Build Metrics Container

Build Windows CI Contai...

Check code formatting

Check for private emails ...

Check libc++ generated fi...

Cl Tests

New workflow

LOTER VIR Y
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YAML Example

na

What can it access? =————pp-P<

me: "Test documentation build"

rmissions:

contents: read

When should it run? = |on:

push:

What should it run? =g jobs:

Where should it run? =——p-
What work should it do? —Jp-

check-docs-build:
name: "Test documentation build"
runs-on: ubuntu-24.04
steps:

- name: Fetch LLVM sources

Event

l

Workflow(s)

|

Job(s)

Step(s)

Note: YAML shown is for illustration purposes, not correctly formatted.
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So You Want to Write a Workflow

You need:
e A Github account

e Patience

No special membership required, even the Runners are free to everyone®

* https://docs.github.com/en/billing/managing-billing-for-your-products/managing-billing-for-github-actions/about-billing-for-github-actions#included-storage-and-minutes
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FOI'k LLVM Y Fork 12.9k

Workflows and Runners will be available by default.

v

You will need enable the existing workflows from the “Actions” tab:

>

0,0
&

Workflows aren’t being run on this forked repository

Because this repository contained workflow files when it was forked, we have disabled them from
running on this fork. Make sure you understand the configured workflows and their expected
usage before enabling Actions on this repository.

| understand my workflows, go ahead and enable them

View the workflows directory

LLVM’s workflows have repository name checks as well, more on this later.
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Starting Points

e YAML is tricky, GitHub’s errors make it worse.

e Copy an existing workflow.

Look for similar:
e Trigger Events (push, new PR, new issue,...)
e Use Case (checking code, managing labels, inspecting builds, ...)

e Results (writing a comment, creating a file, adding a label, ...)

For example...
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New PR Workflow - new-prs.yml

e Runs when a new PR is opened. e Labels it based on the changes.
on: steps:
pull request target: - uses: actions/labeler
types: v B clang
- opened > [ include/clang/AST
- reopened > [ lib/CIR/CodeGen
<o ooo> > [ test/CIR/CodeGenOpenACC

= = llvmbot added :clan clang:frontend

labels 10 hours ago
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New PR Workflow - new-prs.yml

@ github-actions bot commented 3 hours ago

Thank you for submitting a Pull Request (PR) to the
LLVM Project!

e Greet new contributors.

— name: Greet Author

run: |

python3 ./github-automation.py <...> pr-greeter <...>

github-automation.py - a collection of uses of the GitHub API.

o Specific to LLVM
o Built on PyGitHub

10


https://github.com/PyGithub/PyGithub
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Enable On Your Fork

e Workflow files may have extra checks:

D

This job was skipped

if: github.repository == 'llvm/llvm-project'

e Change to your username, change back when submitting to LLVM.

if: github.repository == 'your-username/llvm-project'

(you only need to do this for the workflow you are editing)

(and no, the Ul does not tell you why it was skipped, that would be far too useful)

1


https://github.com/orgs/community/discussions/60882
https://github.com/orgs/community/discussions/48632
https://github.com/orgs/community/discussions/20640
https://github.com/orgs/community/discussions/36007
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Write the rest of the workflow

e Use a YAML aware editor.
e Edit in small chunks and commit often.
e Put complex logic into script steps or script files, instead of YAML.*

e Use the GitHub documentation.

e GitHub Code Search to find examples.*

* Unless doing it in YAML saves a lot of compute time.

T You might be the first of 100M users to notice that something is broken. 1


https://docs.github.com/en/actions
https://github.com/orgs/community/discussions/78038
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Testing

e GitHub Runners are not under our control.
e No local testing.
e No test framework.

e Cannot simulate all conditions.

Repository State

+

Issue State

+

User

+

Workflow
Context

<

Easy to simulate

Easy to simulate

Difficult to simulate

13
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Testing

Solution:
e Manual testing.
e Cannot change all inputs but -

e Can temporarily change the code, as if we had changed the inputs.

14
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Testing - Scenarios

e Write out all the scenarios that you need to handle
e Split scenarios into parts if needed

e Make changes to simulate one part

o Jest

e Reset changes

e Repeat for all parts

(each colour is one test run)

15
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Testing - New PR Example

Scenario 1: New PR from a new user Scenario 2: New PR from an existing user
Expected: Labels and greeting comment added Expected: Labels added
Test with: Test with:
1f: >-
. (github.repository == 'you/llvm-project') &&
1f: >- , , ' :
(github.repository == 'you/llvm-project') && \githup event action o opened ) &8
(g'th b. . iy T Q) (github.event.pull request.author association !=
gl up.event.actl1on == opene ' COLLABORATOR " ) S &
<...>
e No check (as if user is new) e Does the check.
e Do not contribute this. e Do contribute this.

Scenario 1+ Scenario 2 = Full Coverage®

* As much as we can hope for given we are not “testing what we ship” 16



S linaro” Arm Solutions at Lightspeed

Contributing to LLVM

e Save a copy of the branch, in case you need the history.

Remove testing hacks, skips and manual triggers.
Reset “repo==" checksto “11lvm/llvm-project”.
Squash into one commit.

Send a PR to LLVM as you would for any other change.

Labels

github:workflow

17


https://llvm.org/docs/GitHub.html#llvm-github-user-guide

S linaro” Arm Solutions at Lightspeed

ldeas

Existing In progress™

e Labelling PRs e Pre-merge testing®

e Easy backports e Clean up user branches
e Formatting checks e Find someone to merge
e Managing commit access a PR for you

* As of 2025-02-04
T Pre-merge testing is moving from Buildkite to GitHub

Future?

Per-file reviewer notes

Unusual builds on demand
Recommended tests

Domain specific linters

18


https://discourse.llvm.org/t/rfc-review-notes-bot/85558
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Conclusions

e You all have the ability to edit and create your own workflows!

e Make life easier for 100s of contributors every day.

19



Thank you
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“Writing a new workflow” workflow

Fork llvm-project

Copy a YAML file with a similar use case
Enable the workflow on your fork

Write the rest of the workflow

Push to your fork’s main branch

Trigger the Workflow

See the result in the “Actions” tab

Fix mistakes, push, test, repeat until working.
Squash

Send PR to LLVM

21



