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What is in this presentation?

♻️ The reproducibility crisis

What is it?

How bad is it?

💻How can software help?

What to use when?
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What is reproducibility?

💡 Reproducibility is the ability of an entire experiment or study to be duplicated, either by 

the same researcher or by someone else working independently. 

💡 Reproducible data - repeatability which is the degree of agreement of tests or 

measurements on replicate specimens by the same observer in the same laboratory.

💡Computationally reproducible research - the idea that the ultimate product of academic 

research is the paper along with the full computational environment used to produce the 

results in the paper such as the code, data, etc. that can be used to reproduce the results 

and create new work based on the research.
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Why do we need it?

I would argue, because of this
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What does reproducibility have to do with MLOps?

🚩Knowledge Preservation

If other cannot reproduce your work, knowledge can be lost

🚩Transparency and Accountability

To make sure that others can verify your claims before going into production

🚩Regulatory Compliance

To secure the correct documentation to make sure everything is compliant

🚩Continuous Improvement

Making sure that improvements to the pipeline are real and not artifacts of random 

effects 
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Trustworthy ML

Reproducibility is a key component 

in Trustworthy ML

⚠️Case:

Imaging an AI agent used for 

diagnostics. Without reproducibility 

two persons with the exact same 

symptoms could get different 

diagnosis
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We are in a crisis!

🚩 There is growing alarm about 

results that cannot be 

reproduced. Explanations include

• Increased levels of scrutiny

• Complexity of experiments and statistics

• Pressures on researchers
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An example: Trouble in the lab

The biotech company Amgen had a team of about 100 scientists trying to reproduce the 

findings of 53 “landmark” articles in cancer research published by reputable labs in top 

journals.

Only 6 of the 53 studies were reproduced (about 10%).
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Another example: We are only humans

💭 The (subjective) choices 

we take during research may 

impact the conclusion
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What are we trying to do within research?

https://paperswithcode.com/ Checklist for conferences
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A closer look at machine learning

⚡Re-Implementation of 255 paper. Hypothesis testing on 
what “paper features” have an effect on reproducibility.
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Levels of reproducibility

Reproducibility is not binary, it’s a spectrum

Example from ML

🆚
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What can we do about it ?

Make sure that you document everything about your experiments

🔥Nicki’s hierarchy of reproducibility of ML🔥
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Hardware

specifications

Dependency 
specifications

Precise configuration

Public data

Runnable code

1. Code

2. Software

3. Hardware

Document 

this

⚠️Hard to ship

✅Highly reproducible

✅ Easy to ship

⚠️ Less reproducible
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Reproducibility level 1

⚡There is a lot of subjective choices that we do when running experiments in machine 
learning, most notable the hyperparameters.
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Parameters in scripts Argument parser Config files

✅Easy to code

⚠️Not easy to configure 

on the run

⚠️Experimental info 

may be lost if not careful

✅Easy to configure

⚠️Falls on user to save 

the config

✅Highly configurable

✅Configuration is 

systematically saved 

(and version controlled)
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Reproducibility level 1

Hydra is a framework for elegantly configuring complex (ML) applications

https://github.com/facebookresearch/hydra

Example:

Other options

💡https://github.com/IDSIA/sacred

💡https://mlflow.org/
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Reproducibility level 2

For python: Just use a package management system

Examples:

💡Conda (what I like)

💡Pipenv

💡venv

💡pyenv
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Reproducibility level 3

💡 The easiest way for someone to 

reproduce your work, would be to just 

hand over your computer.

💡 Instead of doing this, lets hand over a 

virtual copy of our machine

Virtual machine works by taking 

hardware from the host and creates 

virtual CPU, RAM, storage for each 

virtual machine. The virtual machines are 

completely independent from the host
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Reproducibility level 3

💡 The core advantage of a VM is that it in principal can run on any host without 
changes, because it is independent.

💡 Docker can be seen as an lightweight version of full VMs.

💡 VM is isolation of machines, while Containers is isolation of processes
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Reproducibility level 3

A way to create containerized applications = low overhead virtual machines (VMs)
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Instructions for 

creating the 

container

File containing 

the everything

A running 

instance of our 

application
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A 6-step process for reproducible software

Use version control
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A 6-step process for reproducible software

Use version control

Use templates
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A 6-step process for reproducible software

Use version control

Use templates

Write down your dependencies

(and use virtual environments)
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A 6-step process for reproducible software

Use version control

Use templates

Write down your dependencies

(and use virtual environments)

Document your code!
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A 6-step process for reproducible software

Use version control

Use templates

Write down your dependencies

(and use virtual environments)

Document your code!

Test your code
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A 6-step process for reproducible software

Use version control

Use templates

Write down your dependencies

(and use virtual environments)

Document your code!

Test your code

Containerize your code
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Meme of the day
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