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CI with
GitHub Actions
Run shared checks 
when code is pushed

GitHub the shared repository

main

✗ ✓

return 0 return sum(counts)
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Changes reach the project from many setups

your laptop

our configured agent local hook

a teammate’s laptop

a different tool no hook

a web browser

a small edit, on the site no hook

GitHub the shared repository

main

Only one setup  
runs our hook.

SSID:ci-motivation-a SSFINAL
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Changes reach the project from many setups

your laptop

our configured agent local hook

a teammate’s laptop

a different tool no hook

a web browser

a small edit, on the site no hook

GitHub the shared repository

main

✓

✓

✗

Continuous 
integration (CI):
• integrate changes 

into the shared 
codebase often

• automated builds 
and checks find 
problems early

SSID:ci-motivation-b SSFINAL
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Integrate small changes, often

Separate work, combined at the end

✗
Many changes to 
investigate, and 
assumptions that do 
not fit together.

SSID:ci-frequent-integration-a SSFINAL
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Integrate small changes, often

Separate work, combined at the end

✗
Many changes to 
investigate, and 
assumptions that do 
not fit together.

Continuous integration

✓ ✓ ✓ ✓ ✓ ✓

Feedback on each 
change while it is 
fresh.

Continuous delivery: keep the software ready to release. Integrating a change is not 
releasing it.

SSID:ci-frequent-integration-b SSFINAL
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What GitHub’s runners cost

Runners: the machines that execute our jobs.

Public repositories

Free

standard GitHub-hosted runners

Private repositories · GitHub Free

2,000 minutes a month

shared across the owner’s private repositories

Other plans have other allowances.Useful for small personal projects. 
Larger runners and use beyond the 
allowance cost extra.

GitHub Actions billing documentation, checked 30 September 2026

SSID:ci-free-usage SSFINAL
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One mistaken change, pushed to main

src/counts.py our change

1 def total_items(counts: list[int]) -> int:

− return sum(counts)

+ return 0

tests/test_counts.py

4 def test_total_items() -> None:

5 assert total_items([2, 3]) == 5

For [2, 3] the test expects 5  
but the change returns 0 .

GitHub the shared repository

main

Set up to run the project 
checks on every push to 
main.

illustrative ids and run
SSID:ci-pr-a SSFINAL



AI Code 8

One mistaken change, pushed to main

src/counts.py our change

1 def total_items(counts: list[int]) -> int:

− return sum(counts)

+ return 0

tests/test_counts.py

4 def test_total_items() -> None:

5 assert total_items([2, 3]) == 5

For [2, 3] the test expects 5  
but the change returns 0 .

GitHub the shared repository

shell

~/demo $ git commit -am "Update total_items"
~/demo $ git push origin main

main

in the Actions tab

Project checks in progress

7d2e9a1 Update total_items

✓ actions/checkout@v7

✓ actions/setup-python@v7

Install dependencies
Run project checks

illustrative ids and run
SSID:ci-pr-b SSFINAL
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The failure is reported on the pushed commit

Project checks ✗ failed

7d2e9a1 Update total_items

✓ actions/checkout@v7

✓ actions/setup-python@v7

✓ Install dependencies
✗ Run project checks

log · Run project checks

Run bash tools/check.sh
    def test_total_items() -> None:
>       assert total_items([2, 3]) == 5

E       assert 0 == 5
E        +  where 0 = total_items([2, 3])
tests/test_counts.py:5: AssertionError
FAILED tests/test_counts.py::test_total_items

1 failed in 0.01s

The test expects 5 and receives 0.

The result belongs to 
this commit. Everyone can read 
the command and its output.

run illustrative · test output from the example project, cropped
SSID:ci-failure-a SSFINAL
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The failure is reported on the pushed commit

Project checks ✗ failed

7d2e9a1 Update total_items

✓ actions/checkout@v7

✓ actions/setup-python@v7

✓ Install dependencies
✗ Run project checks

log · Run project checks

Run bash tools/check.sh
    def test_total_items() -> None:
>       assert total_items([2, 3]) == 5

E       assert 0 == 5
E        +  where 0 = total_items([2, 3])
tests/test_counts.py:5: AssertionError
FAILED tests/test_counts.py::test_total_items

1 failed in 0.01s

in the repository

.github/workflows/check.yml

src/counts.py

tests/test_counts.py

tools/check.sh

Tells GitHub 
Actions when 
to run and 
what to 
execute.

run illustrative · test output from the example project, cropped
SSID:ci-failure-b SSFINAL
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A workflow holds jobs; a job holds steps

.github/workflows/check.yml workflow: Project checks

job checks

get the code

1

set up Python

2

install 
dependencies

3

run the project 
check

4

SSID:ci-terms-a SSFINAL
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A workflow holds jobs; a job holds steps

.github/workflows/check.yml workflow: Project checks

runner a fresh machine that GitHub supplies

job checks

get the code

1

uses

set up Python

2

uses

install 
dependencies

3

run

run the project 
check

4

run

uses: an action, reusable code for a task. run: a shell command. The steps run in 
order on the runner.

SSID:ci-terms-b SSFINAL
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The trigger and the job, in YAML

.github/workflows/check.yml

6 permissions:

7 contents: read

8 jobs:

9 checks:

10 runs-on: ubuntu-latest

11 steps:
⋮

1 name: Project checks

2 on:

3 pull_request:

4 push:

5 branches: [main]

the workflow’s name
the events that start it:
every pull request
a push of code
to main only

YAML: a key and a colon introduce a 
value or a nested section. The 
indentation shows what belongs 
inside.

This file is committed and pushed with the project. Each later push to main starts another run.

SSID:ci-yaml-start-a SSFINAL
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The trigger and the job, in YAML

.github/workflows/check.yml

1 name: Project checks

2 on:

3 pull_request:

4 push:

5 branches: [main]

⋮

6 permissions:

7 contents: read

8 jobs:

9 checks:

10 runs-on: ubuntu-latest

11 steps:

the token may read the contents

our job’s name
a hosted Ubuntu runner
next: the job’s steps

SSID:ci-yaml-start-b SSFINAL
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The steps, in YAML

.github/workflows/check.yml continued

11 steps:

14 with:

16 - name: Install dependencies

17 run: python -m pip install -r requirements-dev.txt

18 - name: Run project checks

19 run: bash tools/check.sh

12 - uses: actions/checkout@v7

13 - uses: actions/setup-python@v7

15 python-version: "3.12"

Each -  begins another step.
uses names an action: checkout gets the repository’s files, setup-python installs Python.

@v7  the action’s own version
"3.12"  the Python version, as in the local example

SSID:ci-yaml-steps-a SSFINAL
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The steps, in YAML

.github/workflows/check.yml continued

11 steps:

12 - uses: actions/checkout@v7

13 - uses: actions/setup-python@v7

14 with:

15 python-version: "3.12"

16 - name: Install dependencies

18 - name: Run project checks
17 run: python -m pip install -r requirements-dev.txt

19 run: bash tools/check.sh

run executes a shell command on the runner: install the dependencies, then run the checking script we use locally.

a checker fails → ✗ exit 1 → ✗ the step fails → ✗ GitHub reports the job as failed

SSID:ci-yaml-steps-b SSFINAL
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The runner has only what the workflow sets up

your laptop ~/demo runner a fresh checkout

the committed files

data.csv ?? not committed

packages installed over time

the committed files ✓

no data.csv here

packages from requirements-dev.txt

checkout

✗

✗

a

b

a  Never committed, so the runner does not have data.csv.
b  A package you installed by hand must also be in the runner’s setup.

SSID:ci-environment-a SSFINAL
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The runner has only what the workflow sets up

your laptop ~/demo runner a fresh checkout

the committed files

data.csv ?? not committed

packages installed over time

the committed files ✓

no data.csv here

packages from requirements-dev.txt

checkout

✗

✗

on GitHub, in the Actions tab: open the run

Project checks ✗ failed

✓ actions/checkout@v7

✓ actions/setup-python@v7

✗ Install dependencies
? Run project checks

Project checks ✗ failed

✓ actions/checkout@v7

✓ actions/setup-python@v7

✓ Install dependencies
✗ Run project checks

Installing failed: the checks 
never started.

A test ran and got an 
unexpected result.

or in a terminal

shell

$ gh run view --log-failed

SSID:ci-environment-b SSFINAL
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Reproduce it, correct it, check again

1 reproduce on your laptop

shell

~/demo $ bash tools/check.sh
E       assert 0 == 5
1 failed in 0.01s

The test ran and found the 
wrong answer: 0, not 5.

2 correct the function

src/counts.py the correction

− return 0

+ return sum(counts)

3 run the checks again

shell

~/demo $ bash tools/check.sh
1 passed in 0.01s

Success: no issues found in 1 source file
All checks passed!
7 files already formatted

Review the diff as well: it 
shows what made the test 
pass.

SSID:ci-repair-a SSFINAL
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A new push starts a new run

GitHub the shared repository

your laptop ~/demo shell

~/demo $ git commit -am "Return the sum again"
~/demo $ git push origin main

Add total_items
4be1f20

Update total_items
7d2e9a1

Return the sum again
b84f03c

main✓ ✗

A new run on the 
corrected code: 
in progress

illustrative ids
SSID:ci-repair-b SSFINAL
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A failed check does not undo a push

GitHub the shared repository

your laptop ~/demo shell

~/demo $ git commit -am "Return the sum again"
~/demo $ git push origin main

Add total_items
4be1f20

Update total_items
7d2e9a1

Return the sum again
b84f03c

main✓ ✗
1 2

1  GitHub accepts the push. 2  Then the 
checks run and report the failure. The commit stays on main.

Check here first: 
catch mistakes 
before main.

illustrative ids
SSID:ci-required-a SSFINAL
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To keep main working, require the check first

Ruleset for main

✓ Require a pull request before merging

✓ Require status checks to pass

Project checks

shell

~/demo $ git push origin main

! [remote rejected] main -> main

  (push declined due to repository

   rule violations)

A direct push to main is refused.

GitHub the shared repository

Pull request: Update total_items

✗ Project checks Required

Merge pull request

Merging is blocked

✓ main

Main keeps only commits that passed.

settings and pull request drawn
SSID:ci-protect-main SSFINAL
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A pass means only what the checks cover

tools/check.sh a change to the checks

1 set -e

2 python -m pytest -q

3 python -m ruff check .

4 python -m ruff format --check .

− python -m mypy --strict src ✓ Project checks passed

It passes because it no longer 
checks the types.

What a passing run depends on

.github/workflows/check.yml

tools/check.sh

tests/

Review changes to these along with changes to the application code.

SSID:ci-maintain-a SSFINAL
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Fast feedback here, a shared result there

your laptop GitHub the shared repository

edit

quick 
checkcorrect

seconds

push

Project checks ✓ passed

b84f03c Return the sum again

✓ actions/checkout@v7

✓ actions/setup-python@v7

✓ Install dependencies
✓ Run project checks

The pushed code, checked in its 
configured environment.

Some checks run twice, on purpose: the shared result does not depend on a report from one laptop.

illustrative run
SSID:ci-local SSFINAL
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Git hooks run when Git commits, whoever asks

your laptop

agent harness the agent’s session

session hooks PreToolUse PostToolUse Stop

GitHub

you
in a terminal

Git

git commit

pre-commit hook

commit

The pre-commit hook runs before Git creates the commit, whether an 
agent or a person runs the command.

SSID:ci-git-a SSFINAL
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Git hooks run when Git commits, whoever asks

your laptop

agent harness the agent’s session

session hooks PreToolUse PostToolUse Stop

GitHub

you
in a terminal

Git

git commit

pre-commit hook

commit

git commit --no-verify

skips the pre-commit hook

git commit --no-verify ✗

a session 
hook refuses 
it, in this 
session only

The checks 
run on every 
push to 
main.

SSID:ci-git-b SSFINAL
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After the checks: delivery and deployment

integrate and check ready to release release

a separate decision

continuous integration

continuous delivery: always ready, release when you decide

A release workflow publishes only in a job with needs: checks.

SSID:ci-delivery-a SSFINAL
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After the checks: delivery and deployment

integrate and check ready to release release

a separate decision

continuous integration

continuous delivery: always ready, release when you decide

A release workflow publishes only in a job with needs: checks.

automatic, after
the pipeline passes

monitor and recover

continuous deployment: released automatically

our example stops here

SSID:ci-delivery-b SSFINAL
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See you in the next video.

SSID:ci-close SSFINAL


