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Expected learning outcomes

•Understand the NaaVRE workflow co-development process
•Be able to apply the method co-develop a scientific workflow in 

NaaVRE



Outline

1. Jupyter notebooks and Virtual research environment 
2. Virtual lab co-development
3. Hands on



1. Jupyter notebooks and Virtual 
research environment 



Daily environment: Jupyter, R-Studio 



Zhao, Z., Koulouzis, S., Bianchi, R., Farshidi, S., Shi, Z., Xin, R., Wang, Y., Li, N., Shi, Y., Timmermans, J., Kissling, W.D.: Notebook-as-a-VRE (NaaVRE): From 
private notebooks to a collaborative cloud virtual research environment. Softw Pract Exp. spe.3098 (2022). https://doi.org/10.1002/spe.3098.

Challenges

https://doi.org/10.1002/spe.3098


Zhao, Z., Koulouzis, S., Bianchi, R., Farshidi, S., Shi, Z., Xin, R., Wang, Y., Li, N., Shi, Y., Timmermans, J., Kissling, W.D.: Notebook-as-a-VRE (NaaVRE): From 
private notebooks to a collaborative cloud virtual research environment. Softw Pract Exp. spe.3098 (2022). https://doi.org/10.1002/spe.3098.

Research activities and Jupyter extensions

https://doi.org/10.1002/spe.3098


From notebooks to cloud workflows

Encapsulate user-
selected cells and 
containerize them as 
standardized 
reusable workflow 
components.

Containerize notebook cell

Code cell



From notebooks to cloud workflows
Run a workflow
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From notebooks to cloud workflows
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Workflow run

Notebook cell Workflow component Workflow template

VRE assets catalogue

Workflow Results

Data storage



NaaVRE PaaS
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Notebook-as-a-VRE and Virtual Labs



See for yourself

https://naavre.net

Learn, try, get in touch

https://naavre.net/


2. Virtual lab co-development



Differentiate stakeholders into different roles
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Co-development of Virtual Labs

The virtual 
lab has 
validated 

components. 
It is ready to 
engage 
more users 

through 
training and 
hackathon 
events. 

The virtual lab 
is on 
operational 

infrastructure. 
It is ready to 
be operational 
to serve users 

from the 
general public. 

The initial 
proposal of a 
Virtual lab.

The 
feasibility of 
the plan is 
discussed 

and a 
development 
team is 
recruited.

The virtual 
lab is ready 
for you to 

run your 
scientific 
experiments 
to validate 

the VL and 
write a 
scientific 
publication.

Co-
development 
of the VL 

functionality 
in 
collaboration 
with 

LifeWatch 
DevOps 
engineers. 
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Co-Development approach
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Co-Development approach
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Co-Development approach

Iterative development
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Co-Development approach

Iterative development
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3. Hands on



Activities

• Team up in groups of 3 people.
• Choose a subject

• Create an ECV workflow
• Create a weather radar data to aerial migration workflow
• Create a LiDAR data to vegetation metrics workflow
• Pick a subject relevant to your own field



Group action 1
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Group action 2
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Iterative development

Group action 3
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How to access the Virtual Lab
https://naavre.net/



How to access the Virtual Lab



How to access the Virtual Lab



4. Feedback



Your feedback



THANK YOU! 
Questions? 
vlic@lifewatch.eu
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