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The Software Sustainability Institute
A national facility for cultivating world-class 

research through software
• “Better Software, Better Research”
• Software code/processes/community reaches 

boundaries in its development that prevent 
improvement, growth and adoption

• Providing the expertise and services needed to 
negotiate to the next stage

• Programmes, events, policy, guidance and 
tools to support the community developing 
and using research software

• We advocate for all things Research Software

bit.ly/BetterSoftwareTshirt 

Supported by the UK Research Councils through grants EP/H043160/1, EP/N006410/1 and EP/S021779/1, with additional 
project funding from Jisc  A collaboration between the universities of Edinburgh, Manchester, Oxford and Southampton. 

https://shop.spreadshirt.co.uk/SoftwareSaved/
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   Teams              Activities
Software

Helping the community to develop software 
that meets the needs of reliable, 

reproducible, and reusable research

Policy
Collecting evidence on and promoting the 

place of software in research & sharing with 
stakeholders

Outreach
Exploiting our platform to enable 
engagement, delivery & uptake

Training
Delivering essential software skills to 

researchers, partnering with institutions,  
doctoral schools and the community

Community
Developing Communities of Practice by 

supporting the right people to understand 
and address topical issues

Software
75+ project consultancies

200+ evaluations
4 surgeries

Policy
1500+ RSEs engaged

Involved in UKRI long-term strategy
On 29 national and international committees

Outreach
170+ external contributors
20k unique visitors/month

7.5k followers (Twitter)

Training
300+ Carpentry workshops

7000+ learners, 250+ instructors
80+ guides

Community
140+ Fellows

35+ workshops organised

The 
“7/10”
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Today’s Journey

• Spreadsheets 
• Other options
• Resources and Training
• Data Carpentry
• Pedagogy practice and 

training
• Other initiatives Photo by Zbysiu Rodak on Unsplash

https://unsplash.com/@zbigniew?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/supergirl?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Spreadsheets
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Spreadsheets - data problems

• Microsoft Excel autocorrecting 
gene names to dates!
▪ Like MARCH1 — short for “Membrane Associated 

Ring-CH-Type Finger 1” — Excel converts that into a 
date: 1-Mar

▪ One study from 2016 examined genetic data shared 
alongside 3,597 published papers and found that 
roughly one-fifth had been affected by Excel errors!

www.theverge.com/2020/8/6/21355674/human-
genes-rename-microsoft-excel-misreading-dates 

https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:26077
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:26077
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-016-1044-7
https://www.theverge.com/2020/8/6/21355674/human-genes-rename-microsoft-excel-misreading-dates
https://www.theverge.com/2020/8/6/21355674/human-genes-rename-microsoft-excel-misreading-dates
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Spreadsheets - format problems

• Microsoft Excel file format caused 
16,000 Covid19 cases in the UK to 
be lost
▪ Use of XLS (65K rows) vs XLSX (1M+ rows) for 

integrating results

▪ limit reached - rows just discarded

• Delayed contact tracers knowing who to contact

www.bbc.co.uk/news/technology-54423988 

http://www.bbc.co.uk/news/technology-54423988


Software Sustainability Institute

www.software.ac.uk

Spreadsheets can be used properly

• Courses & books are 
available

• But the the majority 
of people do not use 
best practices in 
spreadsheets, 
probably because it 
so easy not to!

• Spreadsheets can be 
done in so many 
different ways!
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Better options
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Better tools & languages

• A Scripted 
approach

• Reproducible
• Easier to 

compare 
versions

• A more 
consistent 
version for 
sharing

The R Project for Statistical Computing
Python

Mathworks Matlab
GNU Octave



Software Sustainability Institute

www.software.ac.uk

Resources and 
Training
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So you want to learn

Places to look: (that you can fit in with your day job!)

• Courses by local University IT department for ECR’s
• Research Community based learning initiatives
• Self directed Learning

Out of scope for this talk:

• Fully fledged courses (that take up 30-100% of your 
time for more than a month) ← day job?
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Research led training communities

• The Carpentries
▪ Software
▪ Data
▪ Library

• Code Refinery
• Our Code Club

carpentries.org 

coderefinery.org ourcodingclub.github.io 

https://carpentries.org/
https://coderefinery.org/
https://ourcodingclub.github.io/
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Online course review sites
• Online review sites

▪ Course talk
▪ Class Central
▪ Recommends and Rankings 

help choose

• MOOCs & more
▪ Coursera
▪ EdX
▪ Future Learn etc

www.coursetalk.com 

www.classcentral.com 

https://www.coursetalk.com/
http://www.classcentral.com/
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Autodidactic
• Autodidactic
▪ self taught - usually complex 

topics e.g. calculus or a language.
▪ 15%? 70%?

• The need for training & community
▪ Get feedback
▪ Clear blockages in your 

understanding
▪ Builds confidence
▪ Help form Learning communities

https://arxiv.org/abs/1505.05425 - 

https://arxiv.org/abs/1505.05425
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The Carpentries approach
• Instruction
• Material for 

reference
• Learn by doing
• Helpers to clear up 

understanding

carpentries.org/blog/2018/07/evidence-impact 

https://carpentries.org/blog/2018/07/evidence-impact/
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Data Carpentry
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Data Carpentry (DC) 

• Different Curriculums
▪ Mature - ‘2’ days

• Ecology, Genomics, Social Sciences, 
Geospatial

▪ In development - ‘2’ days’
• Image processing, Economics, 

Astronomy, Digital Humanities and 
more

▪ Semester long
• Biology

datacarpentry.org/lessons 

All About 
Data 

Literacy!

https://datacarpentry.org/lessons/
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A typical DC workshop

Some material is available in Spanish also - and you tend to do R or Python - ideally 2.5 days for the workshop
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Using Spreadsheets in Research
• Data organisation or Data ‘wrangling’

▪ The ‘sweet spot’ for spreadsheets

• Data exported for Analysis elsewhere
▪ Adaptation and reproducibility is hard
▪ Easy to reference wrong cells in calculations

• Much easier to pick up this type of error using a scripting approach 
(e.g R, Python)

• Data presentation
▪ Not optimal, use document editor for presentation

• Using Spreadsheets for “quick and dirty” analysis is OK - don’t 
consider it final and good data organisation helps here!
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Good Data Organisation
• Don’t modify RAW data 

directly
• Take a copy and make 

changes to that to make a 
‘clean’ data set to analyse

• Keep track of changes 
between RAW and ‘clean’ 
by keeping notes in a text 
file recording the steps 
you took to move from 
RAW to ‘clean’

Keep Data ‘Tidy’
● Variable in columns
● Observation in each 

row
● Don’t combine data 

into one cell
● export the data to a 

text-based format e.g 
CSV

General rules:
● columns = variables
● rows = observations
● cells = data (aka values)

www.jstatsoft.org/v59/i10

“It is often said that 80% of 
data analysis is spent on the 

process of cleaning and 
preparing
the data” 

(Dasu and Johnson 2003).

http://www.jstatsoft.org/v59/i10
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Common Formatting Problems
• Good formatting makes cleaning & analysis easier
• Multiple small tables breaks the one row per observation rule
• Keep all observation in one tab for a particular experiment

▪ minimise joining 
▪ maintains consistency 

• Zero vs null
▪ and how to represent when you don’t capture values

• Formatting
▪ Using formatting to represent data ← fix: new column
▪ Merged cells ← fix: avoid
▪ Units in cells ← fix: same unit in the column or new unit column
▪ Avoid comments ← use a new column
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More formatting

• Choose good column names
▪ avoid spaces, make them meaningful, include units if possible, 

use a naming convention

• Copy and paste
▪ remove formatting - use a cell as a holder of text and spaces

• Other files
▪ Data files
▪ Metadata files ← column name meanings, unit, exceptions, etc
▪ A readme.txt to explain what each file contains and any 

relationships
• Date format

▪ Use different columns: data, month, year or year and day of year
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Better Data

• Data validation
▪ restrict the options or range

• Quality control
▪ Remember to do this in a different file
▪ Document your steps

• Sorting
▪ Expand your sort ← maintain one row as 

one observation
▪ Look at the start and end <- where errors 

tend to hide
• Conditional formatting

data.research.cornell.edu/content/readme 

https://data.research.cornell.edu/content/readme
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Exporting data

• For analysis in other programs
▪ universal, open, static format
▪ Comma Separated Values - CSV or Tab Separated 

Values - TSV is a good choice
▪ You can open them in e.g. Excel again - but 

remember any changes won’t be saved.
▪ Be careful about line endings in CSV files

• LF (Unix) vs CR LF (Windows)
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OpenRefine - cleaning messy data

• Semi-automated 
cleaning that saves 
time

• Cleans
• Formats
• Tracks changes
• Does not overwrite 

raw data

openrefine.org 
Key features:
● Dataset overview
● Resolve 

inconsistencies
● Split data into 

more granular 
parts

● Match local data 
to other sets

● Enhance data 
from other 
sources

● Automation- 
replay steps on 
multiple files

“Many people comment that this tool saves them literally months of work trying to make these edits by hand.”

https://openrefine.org/
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Time for Analysis
Two main DC lessons around 
analysis

• Python 
▪ General purpose language with data 

analysis libraries
▪ Great libraries and editors - e.g. 

JupyterLab, Spyder, Visual Studio Code 

• R
▪ Built as a statistical computing language 

can be a bit strange to do general purpose 
things in

▪ Great libraries and editors - R Studio

jupyter.org 

rstudio.com 

https://jupyter.org/
https://rstudio.com/
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Data Analysis and Visualization in Python 

• Python Syntax
• Jupyter notebook interface
• Importing CSV files
•                  library to work with 

data frames
• Summary info from data 

frames
• An intro to plotting datacarpentry.org/python-ecology-lesson/index.html 

https://datacarpentry.org/python-ecology-lesson/index.html
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Other tools and approaches

• Further DC:
▪ SQL ← a 

different 
approach to 
querying data

▪ R ← similar 
place to 
Python in 
Analysis

Better software skills also 
help - more in the region 
of Software Carpentry - 
● The Unix Shell ← 

automation
● Git ← version control
● Python / R ← more of 

a programming focus
● Reproducibility in R 

softw
are-carpentry.org/lessons 

https://software-carpentry.org/lessons/
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Pedagody 
practice and 
training
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Beyond learning

Attendee

Helper

Instructor
Organiser

Curriculum 
developer

Exec 
Committee

Instructor 
trainer

● Teaching training and experience - help 
transition from postdoc to faculty

● CV worthy material

carpentries.org 

C
o

m
m

it
m

en
t

Complexity

https://carpentries.org/
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Teaching Infrastructure
carpentries.org/become-instructor 

carpentries.org/community-lessons 

carpentries.github.io/instructor-training 

docs.carpentries.org 

Template 

Development guidebook

cdh.carpentries.org 

github.com/carpentries/styles 

https://carpentries.org/become-instructor/
https://carpentries.org/community-lessons/
https://carpentries.github.io/instructor-training/
https://docs.carpentries.org/
https://cdh.carpentries.org/
https://github.com/carpentries/styles
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Teaching Community

carpentries.org/community_discussions 

twitter.com/thecarpentries swc-slack-invite.herokuapp.com 

https://carpentries.org/community_discussions/
https://twitter.com/thecarpentries
https://swc-slack-invite.herokuapp.com/
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Other initiatives
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Open Science & Reproducibility

International Level National & Institutional
Institutional & Grassroots

Open Science / Research
● Open Access
● Open Data
● Open notebook science
● Open Source
● It’s about transparency and access

Benefits:
● Verification
● Reduce duplication
● Reuse
● Trustworthiness
● Quality

www.oecd.org/science/inno/open-science.htm 

doi.org/10.1787/23074957  

● Training
● Best practice / primers
● Culture
● Researcher led

○ Local network model

www.ukrn.org 
reproducibilitea.org 

● Open 
Science 
Journal 
clubs

● Setup you 
own

started 2018, 109 institutions in 25 different countries

Problems:
● Publication Bias
● Low statistical power
● P-value hacking
● Harking (hypothesis 

after results are 
known)

www.nature.com/articles/d41586-019-01307-2 

https://www.oecd.org/science/inno/open-science.htm
https://doi.org/10.1787/23074957
https://www.ukrn.org/
https://reproducibilitea.org/
https://www.nature.com/articles/d41586-019-01307-2
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FAIR - Findable, Accessible, Interoperable, 

Reusable 
FAIR

(2015)

Turning FAIR into 
reality
(2018)

op.europa.eu/s/oriv 

www.nature.com/articles/sdata201618 

FAIR 4 Research Software
(2019)

www.rd-alliance.org/groups/fair-research-software-fair4rs-wg 

3 subgroups:
● How do FAIR principles map to 

Software
● How has FAIR been applied to 

workflows, notebooks, training etc
● Definition of research software

Why is this important?:
● Understanding how to make your 

analysis FAIR will help make it 
Reproducible and mindfully Open

https://op.europa.eu/s/oriv
https://www.nature.com/articles/sdata201618
https://www.rd-alliance.org/groups/fair-research-software-fair4rs-wg
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In conclusion

• Better ways to handle and analyse data
• Learn best practices
• Make your work reproducible
• Get involved in training communities for 

career credit
• Be aware of the wider context
• Do what you do better - make 

coding/scripting/ aka better software 
your data handling superpower! Photo by Miguel Bruna on Unsplash

https://unsplash.com/@mbrunacr?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/power?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Questions?


