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Project Jupyter

Open-source project to support 
interactive data science and scientific 
computing across multiple 
programming languages.



Jupyter Tools



Notebooks 
Revolution

● Annotations
● Code
● Plots
● Reports
● Presentations
● Reproducibility

Source credits: Juliette Taka, & Nicolas M. Thiéry. (2018). https://doi.org/10.5281/zenodo.4421040



Notebooks in a Nutshell

Notebooks are documents combining live 
runnable code with narrative text.

They consist in a list of cells of different type:

● Code: executable code
● Markdown: Markdown formatted text
● Raw: plain text

A cell has an input and an output area.

Hitting the Play button will run the cell content on 
an execution kernel.



Notebooks Sample (1)



Notebooks Sample (2)



Notebooks Sample (3)



Notebooks Sample (4)



Notebooks Sample (5)



Notebooks Local Setup (1)



Notebooks Local Setup (2)



Notebooks Local Setup (3)



To Cloud and 
Beyond!

A multi-user Hub that spawns, manages, 
and proxies multiple instances of the 
single-user Jupyter notebook server.



Jupyter Hub in a Nutshell



Jupyter Hub Overview (1)

Four subsystems make up JupyterHub:

● a Hub (tornado process) that is the heart of 
JupyterHub

● a configurable HTTP proxy that receives the 
requests from the client’s browser

● multiple single-user Jupyter notebook 
servers (Python/IPython/tornado) that are 
monitored by Spawners

● an authentication class that manages how 
users can access the system



Jupyter Hub Overview (2)

JupyterHub performs the following functions:

● the Hub launches a proxy
● the proxy forwards all requests to the Hub by 

default
● the Hub handles user login and spawns 

single-user servers on demand
● the Hub configures the proxy to forward URL 

prefixes to the single-user notebook servers

JupyterHub also provides a REST API for administration.



Jupyter Hub Overview (3)



Jupyter Hub Deployment

Zero to JupyterHub for Kubernetes (Z2JH)

1. Spread users on a scalable cluster (more users)
2. Use container technology

The Littlest JupyterHub (TLJH)

1. Single machine (less users)
2. No containers



Jupyter Hub Interface (1)



Jupyter Hub Interface (2)



Use Case:
NEANIAS VG

A development environment for 
designing, rapid prototyping, 
implementing and fully testing complex 
visualisation solutions for realising 
common data exploration workflows. 



NEANIAS VG in a Nutshell

The Visualization Gateway:

● is based on Z2JH to serve as a universal 
core service for multiple users

● runs on the GARR K8s Cluster
● currently includes two visualisation 

frameworks (Splotch and VisIVO)
● includes a Data Sharing Service (WebDAV) 

to auto-mount to remote reference-data 
filestore (Nextcloud)

More @ Sciacca E. et al. Journal of Grid Computing

https://doi.org/10.1007/s10723-022-09598-y


VG Main Page



VG Frameworks: Splotch



VG Frameworks: VisiVO

http://www.youtube.com/watch?v=lZUkdXAAyzU


What’s the deal in short?

Mix of different components – text, graphs, code – 
presented in a nice and easily understandable way.

Multi-language support.

Extensions for data visualisation, HPC simulations, 
dashboards and automatic test scoring.

Users are not bothered with installations, 
dependency handling or administration procedures.

Research results can be easily distributed, as 
notebooks are easy to share with others.

One step closer to collaborative ecosystems 
promoting Open Science and FAIR principles.



● Project Jupyter
● Jupyter Notebook
● Jupyter Lab
● Markdown Cheat Sheet
● Jupyter Hub
● Z2JH
● TLJH
● NEANIAS Visualization Gateway
● VG Journal of Grid Computing 
● VisiVO
● VisiVO YT video 
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