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What is SciLifeLab Data Management?

● Collaborative activity between SciLifeLab Data Centre and the Data 
Management team at NBIS.

● About 17 members (project leaders and data stewards) working in 

different aspects of Research Data Management (RDM)

● Promote Open Science, FAIR, and good RDM practices

● Provide services and resources for data management, IT and data 
sharing

● Make RDM and bioinformatics support and training easily accessible



• Open Science and FAIR principles

• Effective data management practices

• Sharing code, tools, machine learning models

• Q&A

Agenda



Open Science and FAIR principles
By Angela



Image source: Adapted version of the original drawing by Frits Ahlefeldt (https://flickr.com/photos/fritsahlefeldt/52215495943/), shared under CC BY-NC-ND 2.0 DEED license

http://fritsahlefeldt.com
https://flickr.com/photos/fritsahlefeldt/52215495943/
https://creativecommons.org/licenses/by-nc-nd/2.0/#ref-appropriate-credit


● Open scientific publications

● Open research data

● Open methods

● Open software and code

● Open educational resources

● Open hardware

Open Science

“Make scientific research and its dissemination accessible to all levels of society”

Graphic on page 11. UNESCO Recommendation on Open Science. CC BY IGO 3.0

“As open as possible, but
as closed as necessary”

https://unesdoc.unesco.org/ark:/48223/pf0000379949.locale=en
https://creativecommons.org/licenses/by/3.0/igo/


Why does Open Science matter?

Compliant 
with grant 

rules

Open 
Science

● Required by funders
- EU Open Science policy

Image adapted from Benefits of Open 
Access, Danny Kingsley & Sarah Brown 
shared under  CC BY-SA licence

https://creativecommons.org/licenses/by-sa/4.0/
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Why does Open Science matter?

Compliant 
with grant 

rules

Access for 
the public

More 
exposure for 
your work

Higher 
citation rates

Practitioners 
can apply your 
findings

Your 
research can 
influence 
policy

Open 
Science

● Benefits to society
- Innovation

- Sustainability

- Better utilisation of public 
funding

- Increased public awareness 
and interest

- Improve transparency, 
visibility, and trust

Image adapted from Benefits of Open 
Access, Danny Kingsley & Sarah Brown 
shared under  CC BY-SA licence

https://creativecommons.org/licenses/by-sa/4.0/
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● Benefits to researchers
- Combining data

- Collaboration

- Addressing new questions

- Faster development of 
methodology

- Faster dissemination

- Increased citation

- Reproducibility

Image adapted from Benefits of Open 
Access, Danny Kingsley & Sarah Brown 
shared under  CC BY-SA licence

https://creativecommons.org/licenses/by-sa/4.0/
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Compliant 
with grant 

rules

Access for 
the public

Access for 
researchers 

in developing 
countries

Taxpayers 
get value 

for money

More 
exposure for 
your work

Higher 
citation rates

Practitioners 
can apply your 
findings

Your 
research can 
influence 
policy

Open 
Science

● It is the right thing to do
- Publicly funded research data 

should be accessible to all

- Published results and 
conclusions should be possible 
to be checked by others

- Applying equity benefits all

Image adapted from Benefits of Open 
Access, Danny Kingsley & Sarah Brown 
shared under  CC BY-SA licence

https://creativecommons.org/licenses/by-sa/4.0/
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● It is the right thing to do
Doing “sloppy” science & not being 
open and transparent, could result in:

- Waste of resources

- Contributing to the current 
research credibility crisis

- Contributing to the current 
reproducibility crisis

https://creativecommons.org/licenses/by-sa/4.0/
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How?

Image source: Adapted version of the original drawing by Frits Ahlefeldt (https://flickr.com/photos/fritsahlefeldt/52215495943/), shared under CC BY-NC-ND 2.0 DEED license

From this To this

http://fritsahlefeldt.com
https://flickr.com/photos/fritsahlefeldt/52215495943/
https://creativecommons.org/licenses/by-nc-nd/2.0/#ref-appropriate-credit


Background from ‘FAIR Principles’ by Martínez-Lavanchy, et al (2019), 
CC-BY 4.0. doi:10.11581/dtu:00000049

Reuse by people and machines

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works with 
my software



FAIR principles
To be useful for others, data should be FAIR

Image source: Modified illustration made by Scriberia for The Turing Way project. Used under a CC-BY 4.0 licence. DOI: 10.5281/zenodo.3332807

https://doi.org/10.5281/zenodo.3332807


• Guidelines to make your data available to (you) others for reuse

FAIR principles

Wilkinson, M. D., et al. (2016) The FAIR Guiding Principles for scientific data management and 

stewardship. Scientific Data, 3, 160018 http://dx.doi.org/10.1038/sdata.2016.18

http://dx.doi.org/10.1038/sdata.2016.18


How do I 
open a .xhfg 

file?

Where are the 
files that were 

generated 5 
years ago?

Where is the 
metadata? 

What 
equipment was 
used to acquire 

the data?

Am I 
allowed to 
reuse this?

What does 
this ID 
mean?

What does 
this variable 
name mean?

How does 
this code 

work?

Image source: Excerpt of the original drawing by Frits Ahlefeldt (https://flickr.com/photos/fritsahlefeldt/52215495943/), shared under CC BY-NC-ND 2.0 DEED license

http://fritsahlefeldt.com
https://flickr.com/photos/fritsahlefeldt/52215495943/
https://creativecommons.org/licenses/by-nc-nd/2.0/#ref-appropriate-credit


• Data should be easily found by both, humans and machines

• Data have a globally unique persistent identifier (e.g. a DOI)

• Data are described by metadata (data about data)

Findable

Image source: https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5, License: Creative Commons CC0

https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5


• Data are retrievable through a standardised communication 
protocol (open, free, allowing authentication & authorisation 
when necessary) (e.g. http, sftp, etc.)

• Metadata are accessible, even if data is no longer available

Accessible

Image source: https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5, License: Creative Commons CC0

https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5


• Data can be easily integrated with other data, so it can be utilised 
by other applications (analysis, storage, processing)

• Metadata use standardised vocabularies that follow the FAIR 
principles (standardised ways of capturing information about the 
data)

Interoperable

Image source: https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5, License: Creative Commons CC0

https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5


• Data and related metadata should be well described, so the data 
can be reused, replicated and/or combined in different settings

• Data have a clear data usage license (under what conditions it can be 
reused)

Reusable

Image source: https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5, License: Creative Commons CC0

https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5




Effective data management practices 
By Wolmar



Adopt a life cycle approach to research outputs

https://data-guidelines.scilifelab.se/ 

• Get Support—for anyone involved in life 
science research that is affiliated with a 
Swedish university or research institute.

• Events & Training—upcoming 
conferences, webinars, workshops, and 
training opportunities.

• Topics—covering the entire data life 
cycle with links to relevant resources.



Life cycle perspective in context

• Good data management practices are 
important in all phases and covers 
aspects such as

– Ethics and legislation

– Information security

– Research documentation

– Project organisation

• Access to research outputs also 
needs to be secured beyond the 
project’s time frame

29

Every project
 has a strategy for 
data management

Optimised for re-use?
Single-use?

Ad hoc?



Life cycle perspective in context (II)

Study & data 
design

Sampling 
& specimen 
collection

Sample 
preparation 

Sample analysis 
& data generation 

Data processing 
to prepare inputs 

for analysis 

Data 
analysis

Communicating 
results

Procedures Biosamples and instruments Data and computational workflows Outputs

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com

30

Biobank or 
Collection

Laboratory 
workspaces

Digital 
workspaces

Data 
delivery

Local data 
archive etc

Research 
databases

Information 
systems



Research outputs and metadata in context (I)

Study & data 
design

Sampling 
& specimen 
collection

Sample 
preparation 

Sample analysis 
& data generation 

Data processing 
to prepare inputs 

for analysis 

Data 
analysis

Communicating 
results

Procedures
data protection, 
ethics permit,
infrastructure,
standards,
protocols,
data dictionaries,
data access, …

Biosamples and instruments
populations (statistical) and inclusion criteria, 
physical processing steps,
working storage conditions,
long-term storage location,
sample quality assessment,
sample annotations,
reagents, instruments, kits, …

Data and computational workflows
digital processing steps, 
working storage conditions,
long-term storage location,
data quality assessment,
sample/data annotations,
reference data, 
analysis method…

Outputs
publications,
data,
tools,
workflows,
reports,
dashboards, …

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com

31



Research outputs and metadata in context (II)

32



Making sense of your group’s data

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

33

How about another group’s data?



Making sense of another group’s data 

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

“ data should be assessable so that 

judgments can be made about their 

reliability and the competence of 

those who created them”. 

How about FAIR research data?



Making sense of FAIR research data 

“ data should be readable for 

machines without the need for 

specialised or ad hoc algorithms, 

translators, or mappings”

35

“ data should be assessable so that 

judgments can be made about their 

reliability and the competence of 

those who created them”. 

Terminologies GuidelinesFormats
Data storage 

& exchange 

Conceptual models 
& controlled vocabularies

Requirements 
& checklists

788+ 245+576+

* Numbers from the FAIRsharing Registry

*



Graph: “PID Graph” from the FREYA project 

Towards a web of FAIR data and services

“From Gutenberg to Berners–Lee”
 

● What types of research assets?

● Where will people be looking?

● Who should have access?

● Which standards/specifications?

● What cross-references and what 
documentation can you provide?
(Rich metadata!)

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works with 
my software



DMP

Metadata
Versioning

Data 

organisation
Publish

 

DataFAIR

File 

naming

Documentation

Open 

Science

Data Dictionary

File 

format
Ethics

GDPR

Information security

Ontologies Storag
e

Archiving
License

Workflow

Data Life 

Cycle

Repositories

DOI

Documenting your approach to FAIR practices

Data Management Plan (DMP): 
A document addressing 
requirements and practices for 
the project’s data

The Swedish Research Council: All 
who are awarded a grant from the 
Swedish Research Council must have a 
data management plan if the research 
generates research data.



● Identify data management gaps

● Establish project-wide standards

● Estimate costs

● Define responsibilities

● Ensure well-managed research data

● First step towards FAIRness 

● Meet funder and stakeholder demands

DMP as a checklist beyond FAIR

Reduce time spent later on

Return of investment Transparency

Reproducibility Facilitating collaboration

Openness

https://p
ixabay.com/users/472301-472301/, 

CC0, via W
ikimedia Commons



1. Description of data

○ What types of data will be created and/or collected?

2. Documentation

○ How will the material be documented and described?

3. Storage and backup

○ How is data security, storage and backup handled?

Sections of a common DMP template

ELN & LIMS 

Naming convention

Collection method

Organization Backup strategy

Amount/volume of dataFormats Instrument Equipment

Metadata standards Versioning

Access Security



4. Legal and ethical aspects

○ How is data handled? Any legal requirements?

5. Accessibility and long-term storage

○ How, when, and where will research data and metadata be made accessible?

6. Responsibility and resources

○ Who are the responsible persons for data management?

Sections of a common DMP template (II)

Naming convention

Repositories

Organization Backup strategy

ConfidentialitySensitive data

Access Security

Raw data

Intellectual property rights

Code & Software Type of storage



The Data Stewardship Wizard (DSW)

Learn more: 
https://dsw.scilifelab.se

youtu.be/HY2DVnNGkAs 
(short DSW introduction)

● Interactive questionnaire specific 
for life sciences.

● Adapted templates to national 
funders e.g. Swedish Research 
Council and H2020.

● Login by using your university 
account (SWAMID).

● Do you need help? We provide 
support and guidance!

https://dsw.scilifelab.se
https://youtu.be/HY2DVnNGkAs


Tip #1: Find a repository that promotes FAIR

General data 
repositories

Institutional 
repositories

Institutional 
data repository 

exists?

YES

NO

Disciplinary 
repositories

YES

NO

Restricted access 
repositories

Contains 
personal or 

sensitive info?

YES

NO

https://www.re3data.org/

Discipline-
specific data 

repository 
exists?

https://www.re3data.org/


Tip #2: Make the most of your DMP
Borghi, J. et al (2018). Support your Data. https://doi.org/10.3897/rio.4.e26439

Ad Hoc
When it comes to my data, I have a 
"way of doing things" but no standard 
or documented plans.

One-Time
I create some formal plans about how 
I will manage my data at the start of a 
project, but I generally don't refer 
back to them.

Active and Informative
I develop detailed plans about how I 
will manage my data that I actively 
revisit and revise over the course of a 
project.

Optimized for Re-Use
I have created plans for managing my 
data that are designed to streamline 
its future use by myself or others.



Tip #3: Keep your research outputs organised

44



A life cycle perspective on research outputs!

https://data-guidelines.scilifelab.se/ 

• Get Support—for anyone involved in life 
science research that is affiliated with a 
Swedish university or research institute.

• Events & Training—upcoming 
conferences, webinars, workshops, and 
training opportunities.

• Topics—covering the entire data life 
cycle with links to relevant resources.



Graph: “PID Graph” from the FREYA project 

Towards a web of FAIR data and services

“From Gutenberg to Berners–Lee”
 

● What types of research assets?

● Where will people be looking?

● Who should have access?

● Which standards/specifications?

● What cross-references and what 
documentation can you provide?
(Rich metadata!)

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works with 
my software



Sharing code and machine learning models
By Arnold



- Open science/FAIR has expanded: not only data 
but any artifacts from your research project

- What do we need to consider?

- Scientific outcome

- Data (raw and processed)

- Analysis code/pipeline/workflow 

- Models

- Tools

- Much more: data management plan, lab notebooks, 
ethical review, grant proposal, peer reviews, etc.

- Default is publishing everything, there needs to 
be a good reason not to do it.

Publishing artifacts from your research project 

Credit:http://www.openaire.eu/blogs/research-data-management-rdm-support-at
-the-university-of-vienna License: CC ATTRIBUTION 4.0 INTERNATIONAL

http://www.openaire.eu/blogs/research-data-management-rdm-support-at-the-university-of-vienna
http://www.openaire.eu/blogs/research-data-management-rdm-support-at-the-university-of-vienna
http://creativecommons.org/licenses/by/4.0/


- Whatever you share  as part of a single project needs to be interconnected - when 
people find one, they should also find another

- Same principles apply to all artifacts shared

Publishing artifacts from your research project 

➔ globally unique persistent identifier (DOI 

or others)

➔ versioned

➔ in a (community-created) standard format

➔ described by (community-created) 
standard metadata 

➔ with a clear license

➔ shared where the community will find it 
(possibly refer from places)

➔ different components work with each 

other

➔ ensured long-term availability and 
archiving



Sharing code

- Short analysis script/workflow/pipeline - 
no matter how small

- Simple script files or a notebook or report 
(Jupyter Notebook, R Notebook)

- Important to share the environment as 
well (packages & versions; renv, 
requirements.txt)

- Together with your data should produce 
results in article/preprint/presentation etc.

- If you cannot share data, create a 
dummy/fake dataset with same columns 
and column formats.

Credit: 
https://docs.jupyter.org/en/latest/ 
License: BSD-3-Clause license

Credit: 
https://bookdown.org/yihui/rmark
down/notebook.html 
License: CC BY-NC-SA 4.0 Deed

https://rstudio.github.io/renv/articles/renv.html
https://docs.jupyter.org/en/latest/
https://bookdown.org/yihui/rmarkdown/notebook.html
https://bookdown.org/yihui/rmarkdown/notebook.html


Sharing code

- GitHub is convenient but not sufficient 
for FAIR

- not an archival repository
- does not provide a persistent 

identifier.

- Deposit a copy of your code to a 
repository that will provide a persistent 
identifier.

- Zenodo offers integration with GitHub, 
you can get a DOI for each release  
(Figshare offers similar functionality).

- Provide the DOI or another persistent 
identifier when referring to the code.

DOI 10.5281/zenodo.596518

https://zenodo.org/doi/10.5281/zenodo.596518


Sharing tools
FAIR Principles for Research 
Software (FAIR4RS Principles) 

https://doi.org/10.15497/RDA00068 

https://doi.org/10.15497/RDA00068


Sharing machine learning models

● No community standard for describing models 

(different attempts now).

● Some examples for inspiration:
○ Google Model cards https://modelcards.withgoogle.com/about

○ HuggingFace https://huggingface.co/docs/hub/model-cards 

○ BioImage.Io https://bioimage.io/docs/#/bioimageio_model_spec

Share:

➔ training dataset as data

➔ pre-processing and training scripts as code

➔ resulting models in a way that will allow others to 

build on them

➔ … or use them for inferences:

◆ an inference script + good description for how 

to use it

◆ Docker Image with everything included

Excerpt from HuggingFace model card template: 
https://github.com/huggingface/huggingface_hub/blob/main/src/huggingface_hub
/templates/modelcard_template.md 

https://modelcards.withgoogle.com/about
https://huggingface.co/docs/hub/model-cards
https://bioimage.io/docs/#/bioimageio_model_spec
https://github.com/huggingface/huggingface_hub/blob/main/src/huggingface_hub/templates/modelcard_template.md
https://github.com/huggingface/huggingface_hub/blob/main/src/huggingface_hub/templates/modelcard_template.md


Sharing machine learning models
● You might want to make your model available 

online with a URL

○ API endpoint for programmatic access

○ An app with a graphical user interface

● Useful as additional material for a publication

● To allow the research community to test out and 
explore

● (Prototype of) a public service

Example description of API endpoints,  https://cplogdapi.serve.scilifelab.se/docs 

https://cplogdapi.serve.scilifelab.se/docs


●  Machine learning model serving
○ Serving of trained machine learning models using 

dedicated tools and receive API endpoints for inference – 

e.g. PyTorch Serve, Tensorflow Serving, MLFlow Serve, etc.

● Application hosting
○ Host applications built with Shiny, Dash, Gradio, Streamlit, 

Flask, etc. with user interfaces or API endpoints to allow 

others to explore your data or results, or to provide tools 

based on your deployed machine learning models.

● Example: Boreal Rhizospheric Atlas
https://boreal-atlas.serve.scilifelab.se/ 

● Dedicated team offers consultations, support, and training.

Contact: serve@scilifelab.se

SciLifeLab Serve
- Hosting ML models and applications + FAIR compliance

Screenshot of https://serve.scilifelab.se/apps/

https://boreal-atlas.serve.scilifelab.se/
https://serve.scilifelab.se/apps/


• Contact us throughout the entire data life cycle!
https://data-guidelines.scilifelab.se/ or 
data-management@scilifelab.se 

Upcoming seminars/workshop:

Thank you! Tack!

February 28: Data sharing (SciLifeLab Data Repository and 

Serve)

March 27: Data Management Plans

April 17: Sensitive data

April 23–25: Introduction to Data Management Practices 

(NBIS workshop)

May 15/22: Open Science

https://data-guidelines.scilifelab.se/
mailto:data-management@scilifelab.se


Conclusions / Q&A (10 min)


