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SOFTWARE IS 
ESSENTIAL FOR 
RESEARCH











We need research software to be:

● Correct   tested, testable

● Understandable   transparency, sustainability

● Reproducible   research methods & ethics

● (Re) Usable   (unlocking knowledge)

● Easy to change   (new knowledge!)

Why is this so hard?
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The “Research Software Engineer”
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What do RSEs do?

● Build quality software - as part of research 
projects

● Help researchers:
○ Learn computing skills
○ Establish good practices
○ Navigate computing and data infrastructure

  Photo by Goutam1962, under CC-BY

https://commons.wikimedia.org/wiki/User:Goutam1962


Why RSE Sheffield?

For RSEs

➔ Stable careers
➔ Peer support
➔ Recognition & 

reward
➔ Professional 

development

For Research 
Projects

➔ Fractional support
➔ Flexible access to 

expertise
➔ Access to niche 

skills
➔ Skill sharing 

between projects

For Researchers

➔ Help, support and 
mentoring

➔ Formal training
➔ Reproducible 

process and best 
practice



RSE Sheffield

https://rse.shef.ac.uk/contact/team/

https://rse.shef.ac.uk/contact/team/


Some projects we’ve been involved with

1. Accelerating software using Graphical Processing Units (GPUs)
○ Rob Chisholm

2. Epidemiological modelling software 
○ Bob Turner

3. Machine Learning and AI
○ Twin Karamkharm

4. Impact from software
○ Will Furnass (in place of David Wilby)



Improving Performance using GPUs
For tumor modelling

#1



What were the impacts?

#1

https://docs.google.com/file/d/1SlR1oK8HCAzAjIhGG3mnWDwIyLYSVOgG/preview


April 2020: 
How could we help?

#2
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What did RSE do?

https://guides.github.com/introduction/flow/ 

https://guides.github.com/introduction/flow/


What were the impacts?

7 pieces of modelling software; rapid reproducible data pipeline; follow on grant

#2



Machine Learning (ML) and Deep Learning (DL)
● Statistical models that learns from data. 
● DL is a sub-category of Machine Learning that uses ‘deep’ Neural Networks.
● Has huge impacts across most fields in industry and academia.

#3



ML & DL: What’s involved and how can RSEs help?

Algorithms and 
Workflow Computation ResourceData Collection, 

Curation and Pipelining

Training, consultancy, development
Hardware consultancy, 

HPC support & 
on-boarding

#3



ML & DL: Training
● Introduction to Deep Learning

○ 1-day workshop with Google Colab
○ Practical labs using Tensorflow 

Keras
○ Available in Python and R



ML & DL: Projects
● Rumour Veracity - DL-based service for 

classifying tweet misinformation and stance
○ Development and deployment of service
○ Twitter rumour veracity classification model 

implemented in PyTorch
○ Model-retraining infrastructure



ML & DL: HPC Support
● Computing resource consultation
● HPC

○ User onboarding
○ Software support
○ Technical consultation
○ Associated systems:

■ Sheffield
● ShARC
● Bessemer

■ Tier-2
● JADE
● JADE II
● Bede
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Research Software Impact Enhancement

E.g.

● Packaging/containerising
● Streamlining code - readability, 

collaboration, usage    
● Web apps & APIs
● Measuring software usage & impact
● and more!

blogs.bournemouth.ac.uk
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Case Study: Impact Enhancement

https://firstdraftnews.org/long-form-article/data-deficits/

Database

Elasticsearch
Instance

ML-based
classifier

Python web 
app

Social 
Media 
Analytics
Services
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Partnerships and sustainability

Shorter-term 
(days); 

Responsive 
support

Longer-term 
(months/years); 

Embedded 
collaboration in 

projects

ITS R&I Support team

Research Software Engineering team

RSE team not an island: work with ITS R&I, Library, Bioinformatics Core, etc.



What we can offer
● Collaboration (Projects)

○ RSEs working as part of grant-funded projects (%FTE or per day)
○ Pre-award consultation required
○ Some support for post award projects

● Education (collaborative support co-run with ITS R&I)
○ Training, mentoring and training development
○ Free Code Clinics: consultation service 

● Community (for RSEs and Research Developers)
○ LunchBytes: monthly series of talks from the research community on research software, data 

and infrastructure.
○ Collaborative coding events e.g. ReproHacks, GPU Hackathon, Hacktoberfest
○ Mailinglist, Newsletter and blog



Getting in touch
rse@sheffield.ac.uk | @RSE_Sheffield | https://rse.shef.ac.uk 
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