
Python gives you wings!
How a little bit of code can improve the quality and 

efficiency of your research

+ a li&le bit on High 

Performance Compu7ng



Hello!! 👋
I’m Lucy (Dr Lucy Whalley)

• Computa.onal materials scien.st:
solid state physics + 
quantum chemistry + 
high-performance-compu:ng + 
so;ware engineering

• Fellow of the So:ware Sustainability 
Ins.tute (be.er so1ware, be.er 
research) 

• Topic Editor for the Journal of Open 
Source So:ware Animation courtesy of Dr Jarvist Frost



Writing and sharing research code can transform 
the way you do science 

It can make your research more:

💪 Robust                 
🌟 Efficient               
🌱 Reproducible     
🚀 Impactful

reduce “silly” mistakes
automate repe;;ve tasks
people can repeat your work
people can use and extend your work



Learning to code is a journey



1. Research Robustness

Reduce silly mistakes

Ma& Parker

From The Verge 19.6% of genetic research 
crunched in excel contains 
errors

“you cannot just throw 
together some scripts that use 
excel files when you have 
national, significant data”

Youtube: stand up maths

Someone at JPMorgan 
Chase accidentally added 
two cells in a spreadsheet 
instead of taking their 
average and lost the 
company $2 billion USD.



1. Research Robustness

🛠 Key tool: Python
US Wind turbine 

database

Average total rated 
capacity of an 

installation in 2018

72,000 entries

Import Python libraries

Read in data

Select 2018 data

Calculate mean

Total rated capacity in MW
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2. Research Efficiency

Automa7ng common tasks
US Wind turbine 

database
UK Wind turbine 

database
European Wind 

turbine database

72,000 entries

2,647 entries 25,200 entries

Plot the average capacity of an installa7on by year 



2. Research Efficiency
🛠 Key tool: Community



2. Research Efficiency

Code mentorship programme
Deadline: 20th March

🛠 Key tool: Community



3. Research Reproducibility
Others can repeat your work

Reproducibility
“Reproducibility means that 

when you repeat an experiment 
or inves=gate something again, 
the result should be the same. 
Reproducibility is a cornerstone 

of the scien=fic process.”
Gustav Nilsonne Rela:vely low hanging fruit: 

share your code and data



3. Research 
Reproducibility
🛠 Key tool: 
Jupyter Notebook

+



4. Research Impact

Others can use and 
extend your work



4. Research Impact
🛠 Key tool: Github / Gitlab

Digital Object Iden0fier

Run notebooks without download

Publish your code in a journal

github.com/NU-CEM/ThermoPot



There is a whole world out there



High Performance Computing
A standard laptop for 

a standard task input à computa7on à output When tasks take too 
long…..

Server

When one server is 
not enough….

cluster / 
supercomputer

h&ps://rse.shef.ac.uk/hpc-intro-tuos-citc/



High Performance Computing

https://rse.shef.ac.uk/hpc-intro-tuos-citc/

Oswald
Term

inal / 
Bash

SSH ke
ys

Cores / 
nodes / 

memory

h&ps://www.archer2.ac.uk/training/
Oswald User Guide

Resources



Questions / discussion

• Do you write code for your research?
• Are there par=cular research tasks you could automate?
• Do you feel that you just can’t code?
• Would you like to aJend coding-related events at Northumbria?
• What code-related barriers do you face?

🌟 Thank You
Research Compu7ng Community

Code mentorship programme
Deadline: 20th March

Lucy Whalley - @lucydot (github) – lucydot.github.io – l.whalley@northumbria.ac.uk


