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Tools for 
(computational) 
chemists
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● Why care?

● Do and Don't data processing 

● Simulation data processing 

● Research coding basics (Code editor, Linting, Formating, Testing, 

Documentation, start a project, coding environments)

● Use AI productively for your research data workflows

● Sharing code (Webapps, Colab, packaging, Zenodo)

Outline
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Chemists generate a lot of data and we’re required to share it in Switzerland

4
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- People not sharing their data/models even after inquiring 
multiple times

- Compiled binary only for 32bit systems and environment not 
specified

Real problems from my own PhD 6
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review from 
20221

7
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No manual file editing

No manual file copying

Clear track record from raw data 
to plots/tables (e.g via scripting)

Go from Python to Microsoft 
Word 
https://rowannicholls.github.io/py
thon/data/export_to_word.html  

Do and Don't data processing 
9

https://rowannicholls.github.io/python/data/export_to_word.html
https://rowannicholls.github.io/python/data/export_to_word.html
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Programming language 10
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Multiply 2d arrays of size (100,100)

Simplicity is key 11

fast
almost 
as fast
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Running a lot of computations? 

Use workflow tools to keep track:
Computational Chemistry
- AIIDA 
- atomate2/jobflow

Machine Learning
- Weights and Biases

Simulation data processing 12
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Create structure in Avogadro or GaussView

Run pw.x < MGO.opt.in > MGO.opt.out

Extract energies grep ! MGO.opt.out > energies.dat

Plot them using gnuplot by entering the commands
> plot ‘energies.dat’ using 1:2 with lines

Old school 13
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struct_opt_band_calc.py 14
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Weights and Biases 15
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Prefer scriptable tools to GUIs (less automatable)

Prefer open software to closed software

Make everything explicit instead of running single commands

16
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Chances that you have to redo something multiple times are high. 

Use automated scripts as much as possible to generate plots directly 

17

All scripts to 
reproduce 
figure exactly 
is there
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Let’s talk about Jupyter Notebooks 18
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Notebook              vs.           Script                        vs.            Code

22

input functions processing functions

main program
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Many choices but if you 
don’t have a strong 
preference for an editor:
VS Code offers:
- the right abstractions,
- version control,
- inbuilt terminal,
- linting,
- formatting,
- AI completion, 
- Jupyter support and 
- remote capabilities

Code editor 24



R
D

M
 fo

r c
he

m
is

ts

S
im

on
 D

ue
rr

Syntax Highlighting, Linting, Formatting 

Notebooks in VS Code 25
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● Linting
● Formatting
● Code environments
● Version control
● Continous integration
● Documention

Tools for coding

26
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Linting:  Automatically detect errors 27
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Do not install everything in one big environment 

Code environments 28
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Different options:

- venv/pip
- smaller/lightweight
- cannot change python version 
- only python packages from pypi

- conda/mamba 
- change python version
- heavier/slower
- install also other scientific software 

 

29
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Formatting 30

format everytime on save and ensure 
consistent formatting with Python standards
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Make sure code does what it is supposed to do

Testing 31
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Continuous Integration(CI) 32

https://medium.com/digital-transformation-and-platform-engineering/a-
quick-guide-to-continuous-integration-and-continuous-delivery-4df594
ae281 

https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
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Version control 33
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35

https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1 

https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1
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https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1 

https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1
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https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1 

https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1
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VSCode can also help with git 
workflows

38
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Documentation 39

worst

bad

script.sh
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excellentgood
sum_numbers.sh
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automatically generate documentation 
website from code
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Start a project
42

https://github.com/MolSSI/cookiecutter-cms

http://www.youtube.com/watch?v=_E7AlaG8zbk
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https://github.com/choderalab/software-development

Resources 43
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What do you really need? 44

Research scripts/Notebooks Research code

Unit tests  -  yes

Publish Zenodo Zenodo, PyPi, conda-forge, GitHub

Linting/Formatti
ng

yes yes

Documentation inline/docstrings Web documentation, tutorials (e.g 
using Sphinx)

Format e.g Notebook, scripts e.g Python modules

Environment environment.yml Docker container

CI/CD - yes

Versioning yes, e.g git yes, e.g git
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I had a ML dataset of h5 files and corresponding csv files

I wanted to split the dataset into a smaller test set and validation set.

Example case: 46
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Be precise and split your commands

Use AI productively for your research 
data workflows

47

GPT-3.5 generates non working python code
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generates working example that one can debug

48

Adds the required functionalities and results in working code



R
D

M
 fo

r c
he

m
is

ts

S
im

on
 D

ue
rr

49



R
D

M
 fo

r c
he

m
is

ts

S
im

on
 D

ue
rr

50

apart 
from 
chatGPT
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We need our code to be FAIR

Sharing code 51
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Just giving someone a code file does not mean the code will run as 
intended.

We need:
- data
- code
- environment specification 

So how can we do this?

How to package code 52
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https://pointful.github.io/docker-intro/#/20
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Build once... (finally) run anywhere* 
● A clean, safe, hygienic, portable runtime 

environment for your app.
● No worries about missing dependencies, 

packages and other pain points during 
subsequent deployments.

* Where "anywhere" means an x86 server running a modern Linux kernel
(3.2+ generally or 2.6.32+ for RHEL 6.5+, Fedora, & related)

57
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Gradio

Webapps 59

https://www.gradio.app/guides/quickstart 

https://www.gradio.app/guides/quickstart
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60

https://docs.streamlit.io/streamlit-community-cloud/get-started/quickstart 

https://docs.streamlit.io/streamlit-community-cloud/get-started/quickstart
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Google Colab 61
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colab frequently updates 
the environment 

not reliable enough for 
sharing research code 

You will need to constantly 
maintain it

63

https://colab.research.google.com/notebooks/relnotes.ipynb 

https://colab.research.google.com/notebooks/relnotes.ipynb
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Packaging 64

https://www.pyopensci.org/python-package-guide/tutorials/intro.html 

https://www.pyopensci.org/python-package-guide/tutorials/intro.html
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Zenodo 65

https://www.youtube.com/watch?v=gp3D4mf6MHQ 

Archive your code as is

https://www.youtube.com/watch?v=gp3D4mf6MHQ
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When should you start doing this? 66


