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50 people and 5 groups are marked in my little black book&
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Why you should care about today 

3 years ago, the day before this lecture, the internet went down for a 
couple of hours because someone f..ked up their continues integration 

at Fastly 

 

https://www.fastly.com/
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Continues X 

Ì Term refers to a set of software practices for automating tedious tasks and make sure changed in a pipeline are 

continuously propagated through the pipeline 
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The different types

CI CD CML

Continues Integration Continues Deployment Continues Machine Learning 

D How to automatically secure 

that code does not break during 
development?

D  How to get your 

code/application to the user 
automatically? + monitor life cycle 

D  How to automatically retrain 

machine learning models when 
data and code changes?

c App independent concept c App dependent concept c Specific to ML applications 
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MLOps levels 

The Maturity model overall describes the DevOps practices to 
run a successful MLOps environment. 

Intended to identify gaps in an existing organization's attempt 

to implement such an environment. 

 

D  Estimate the scope of the work for new engagements. 

D  Establish realistic success criteria. 

D  Identify deliverables you'll hand over at the conclusion of the 

engagement. 

https://gamma.app/?utm_source=made-with-gamma


This lecture: continues integration 

Core task: 

Ì How to automatically secure that code does not break during development? Ì  

 

3 steps to do this: 

D Use version control : Frequently committing code to a shared repository 

D Write (unit)test for your code : Should capture unwanted bugs in your code 

D Automate build + testing : Automatically run test so code cannot be merged without working 
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A small case study for continuous integration 
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CI step 1: version control 

User version control: 

D Code changes are tracked 

D Branches for parallel work 

 

Commit frequently: 

D Catch errors sooner than later 

D Revert back easily to when things were working 

D Merging can be done automatically 

Create it ³ Break it ³ Fix it ³&
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CI step 1: Use branches 

  Parallel workflow  

Experimental features changes are kept away from 
master/main 

Recommend extensions for VS code: 

GitLens

Git Graph

GitHub Pull Requests
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CI step 1: Use pull requests 

¦  No commit can be pushed to master without being in a pull request 
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CI step 1: pre-commit 

' Check that everything is up to standard before commits are created 
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CI step 2: write tests 

Tests are the cornerstones of continuous integration 

D  unit tests are arguable the most important. 

 

D A single unittest, tests a small part of your code 

 

D By testing code in small pieces, bugs are easier to find 

 

 

Other test types worth considering: 

Ì Integration tests 

Ì Regression tests 

Ì Performance tests 

Ì Security tests 
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CI step 2: write tests 

D  By Python convention your source code 

should either be 

 

src/<project_name> 

(src-layout) 

 or  

 <project_name> 

(flat-layout) 
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CI step 2: write tests

=%% README.md             
=%% src/ 
'   =%% __init__.py     
'   5%% important_functions.py   
=%% tests/ 
'   =%% __init__.py     
'   5%% test_important_functions.py 

 =%% README.md             
=%% src/ 
'   =%% __init__.py   
| =%% submodule/ 
'   =%%%%%% __init__.py 
'   =%%%%%% important_functions.py      
'   5%%%%%% test_important_functions.py   

For tests, the convention is to either place the tests in a 

separate tests folder, or put the tests in the same folder as the 
function/class/submodule they are testing. 
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CI step 2: write tests 

D  In python, we recommend using the pytest framework. 

D  Test are simple functions that start with test_ and uses assert 
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CI step 2: write tets

Test can be simple&  
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CI step 2: write 
test
or complicated 
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Exercise 1: The data contract

Imagine you are building a model to predict House Prices. Aside from 'the code doesn't crash,' list 3 automated 
checks you would run on the input data before training starts to ensure the data is healthy."

Example dataset:

www.kaggle.com
Housing Prices Dataset
Housing Prices Prediction - Regression Problem

https://www.kaggle.com/datasets/yasserh/housing-prices-dataset
https://gamma.app/?utm_source=made-with-gamma


Solution: Exercise 1 - The Data Contract

Automated checks for healthy input data before model training:

Data Type & Range Validation

Confirm numerical features like 
'square footage' and 'number of 
bedrooms' fall within plausible 
ranges (e.g., non-negative) and 
maintain their expected data 
types.

Missing Values Threshold

Verify that no essential columns 
(e.g., 'price', 'address') contain 
missing values above a 
predefined, acceptable 
percentage, preventing 
incomplete data from skewing 
results.

Categorical Consistency

Validate categorical features 
such as 'neighborhood' or 
'property type' against a list of 
known, expected values to catch 
typos or new, unhandled 
categories.
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Exercise 2: The Smoke Test

You've just finished training a new model version in your CI pipeline. What is the very first thing you should do with 
that model file before saving it to a Model Registry? Write down one 'sanity check'.
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Solution: Exercise 2 - The Smoke Test

Model Output Validation

Load the newly trained model and perform a prediction on a small, known-good data sample. Verify that the 
model's output is not empty or erroneous, its data type matches expectations (e.g., float, integer), and it falls 
within a sensible range for the problem (e.g., a positive house price, a probability between 0 and 1).
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Exercise 3: ML Bug Hunting

A developer pushes code that passes all unit tests, but the model's accuracy on the test set drops from 95% to 40%. 
Discuss with your partner: Should the CI pipeline 'fail' this build? How would you write a test to catch this 
automatically?"
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Solution: Exercise 3 - ML Bug Hunting

Implement a Model Performance Test

Introduce an automated regression test in the CI pipeline. This test should:

Load the newly trained model.

Evaluate its performance on a stable, versioned test dataset.

Compare key metrics (e.g., accuracy, F1-score) against a predefined threshold (e.g., accuracy >= 90%).

Fail the build if performance falls below the threshold, blocking deployment.
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CI step 2: execute locally 

Do you remember to do this before each commit? 

Let9s automate doing it instead 
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CI step 3: Automating stuff 

What can be automated: EVERYTHING�  

D Unit testing 

D Integration testing 

D Documentation creation 

D Linters (style formatting) 

D Security checks 

D Code coverage 

D Custom checks& 

 Only your imagination is the limit& 
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CI step 3: Github actions 

Build-in continuous integration in Github. 

Free 2000 automation minutes/month (public repository) 

 Many ready to go workflows 

https://gamma.app/?utm_source=made-with-gamma


CI step 3: 
workflow files 
Workflow files are a set of 
instructions that should be 
executed on a virtual machine 
hosted by Github 

You can have one or many 
workflow files (runs in parallel) 
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CI step 3: workflow files 
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CI step 3: workflow files

' 43 checks in total 

 

Test a combination of 

D Hardware setup 

D Operating system 

D Python version 

D Core dependencies 

 

Runs unit tests, build documentation, test 
coverage, linting of code, package installer etc. 
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CI step 3: Code is checked before merging 

Branch protection rules: 

¦ All/some tests should pass 

¦ At least x core members need to approve 

¦ Comments should be taken care of 

 

View more here 

https://docs.github.com/en/repositories/configuring-branches-and-merges-in-your-repository/managing-protected-branches/managing-a-branch-protection-rule
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CI step 3: Automate tedious tasks with bots 
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CI step 3: Automate tedious tasks with bots 

� Dependabot can help auto checking new releases of dependencies in your project 
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Summary of continues integration 

Use version control  

Write (unit-)test for your code  

Automate build + test  

https://gamma.app/?utm_source=made-with-gamma


The agents are here

Agents can help you solve issues, review code and solve bugs&

GitHub
[bug] CLI exercise classifier dataset mismatch · Issue #480 · S&
In exercise of Command line arguments at
s2_organisation_and_version_control/cli/, part 3 mentions: ... trains a&

https://github.com/SkafteNicki/dtu_mlops/issues/480
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A few corrections to last weeks template

GitHub
Code helpers + updated workflows for uv by SkafteNicki · Pull &
This pull request introduces support for an optional &amp;quot;coding
agent&amp;quot; feature in the project template, adds a specialized&

Smaller updates to agents

Specific works for pip and uv workflows

Correction of Docker uv files

https://github.com/SkafteNicki/mlops_template/pull/93
https://gamma.app/?utm_source=made-with-gamma


Meme of the day 

https://gamma.app/?utm_source=made-with-gamma

