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Research Software includes source code files,
algorithms, scripts, computational workflows
and executables that were created during the

research process or for a research purpose.
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Where in the research lifecycle do we find research
software?

1. PROBLEM DEFINITION o o 2. DATA COLLECTION /
& STUDY DESIGN GENERATION

Simulation & modelling Instrument & experiment control
Power analysis Data capture apps & surveys
Literature & review tools APIs & web scraping

Protocol design platforms Sensor data logging

- L] L] L]
- L ] L] -

3. DATA PROCESSING
& CLEANING

Data cleaning scripts
ETL & integration pipelines
Quality control tools
Data transformation

8. EVALUATION, REPLICATION
& EXTENSION 0

Re-running & reproducing
Testing & benchmarking
Extending existing software
Continuous integration

/>

RESEARCH
SOFTWARE

Enabling knowledge
from design to reuse
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7. SHARING, PRESERVATION
& REUSE

Code repositories (e.g., GitHub) o
Archiving (e.g., Zenodo)

Containers & workflows

Research infrastructure
software

o 4. ANALYSIS & MODELLING

+ Statistical analysis

« Machine learning & Al

« Domain-specific pipelines

* Simulations & HPC workflows

6. WRITING & PUBLICATION
+ Reproducible documents
(R Markdown, Jupyter, etc.)
« LaTeX & collaborative writing
* Reference management
« Figure & table generation

5. VISUALISATION & INTERPRETATION

Plotting & dashboards

GIS & spatial visualisation
Interactive visual analytics
Domain-specific viewers

Generated with ChatGPT based on GPT-5.3



How many tools/softwares are available?
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Who creates research software?

Communication & Media Studies Sociology

__~—Computer Science ...

“= "7 Mathematics Business & Manasement Studi
Cﬂﬂ{:}m|ﬂs.[ 0L ||1Ir-,$. I :1\|ru|||m_||l III]"'!LILI:I'H..':..:HI“ ‘ . BIG|E}QICE1| SE|E‘ HEES

g Art E: Deslgn . I "nlli.,h . usu:

Histon
"m.]nlu.lun

IFood Science
I'l‘ledlcme

Geolo

tIIt:,l

Anthropology

Theology & Religious Studies

Psychology

Chemistry ucghon Education
Chemlstry

eolIcCl ﬂ e=a
Robofics ngulstlcs

IlgltlLLl‘Illj.. "||1]|[|||,_1 Selenee Librarianship & Information Management

I Il\l()l‘\ erman Agriculture & Forestry
==Mathematics

“l'}:;l';';';;m aterials Technology

Physics and . mrunnmt Philosophy

Mathematical Sciences ™

dice Cogmmmamacaiion & Sedin "-ln-'h.

hedic -:||:| H qITI

Materials Technology
Classics & Flncuant H|5tur

| ins lIl"\llL"\
Er.:u::-nﬂmw:s

Agri l:tlH'l.l re & Forestry

https://doi.org/10.5281/7zen0d0.18669645



https://doi.org/10.5281/zenodo.18669645

How can | find research software?

e Methods / Materials sections o Subject-specific e.g bio.tools « Discipline-specific Slack/Discord
o Supplementary materials e Zenodo groups
o Citations of software e Figshare e Research networks
e Footnotes o Software Heritage o Lab websites
e Institutional repos o Conference proceedings
e GitHub o HPC-supported software lists o Galaxy Project
o BitBucket e Institutional documentation o Nextflow

e GitLab e Research groups in your domain e Snakemake




What should | consider when deciding on software?

FIT THE RESEARCH PROBLEM?

e Does it implement the method you need?
« Does it handle your data type and scale?

Aligns with your methods, data, and goals

WORK IN YOUR ENVIRONMENT?

e Runs on your infrastructure?
 Integrates with other tools?
e Supports standard formats?

Fits your technical ecosystem and workflow

COST AND ACCESS?

 |Is the software affordable over time?
e Can you and collaborators reliably access it?
e Does the license allow use, sharing, and reuse?

ENABLE REPRODUCIBILITY?

« Can the process be reliably reproduced?
e Can the methods be documented and shared?
e Can others use the same version?

Promotes transparency and repeatability Affordable, accessible, and compliant

BE SUSTAINABLE TO USE?

« Actively maintained?
e Has a community or support?
« Reasonable learning curve vs your timeline?

BUILD VS USE (OR EXTEND)?

« Does existing software meet your needs?
« Is extending more efficient than building?
e Does building add clear research value?

Sustainable today and into the future Build only when it adds clear research value

Research software is not only a technical decision.
Also consider validity, reproducibility, scalability, and long-term usability.




How should | reference software in publications?

© © © ©

WHAT TO DO

Cite software formally
(like a paper)

Include exact version used

Link to code, workflows,
repositories (if applicable)

Acknowledge infrastructure

AVOID

“We used X software...” (no
citation)

Missing versions

No links to computational
methods or code

WHY IT MATTERS

-I@i- Enables reproducibility

-I@ai- Gives credit to developers

_‘gﬁ Makes your work traceable

and credible

EXAMPLE

In text:
We used R version 4.3.2 (R
Core Team, 2023)

Reference list:

R Core Team. (2023). R: A language
and environment for statistical
computing. R Foundation for Statistical
Computing.
https://www.R-project.org/.

Publication example:

Wells et al., (2026). HLAfreq: Download
and combine HLA allele frequency
data. Journal of Open Source Software,
11(121), 10122,
https://doi.org/10.21105/joss.10122

If software contributed to your research, it should be cited - not just mentioned.




Our Research Software Programme 2026

Laying the groundwork for a UCT Research Software initiative




Next Steps
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Questions?

eresearch@uct.ac.za




Thank you!

eresearch@uct.ac.za
https://uct.ac.za/eresearch
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