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Outline

• Jupyter notebook and JupyterHub: a short introduction

• Persistence: the INFN Cloud object storage

• How to deploy "Jupyter with persistence" in INFN Cloud

• Example of usage (live)
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Jupyter notebook

• Project started in 2014 by the Jupyter project organization (
https://jupyter.org)

• Open-source web application that provides an interactive 
environment to create documents called notebooks (.ipynb)
• A notebook can contain formatted text, equations, images and code

• The Jupyter notebook provides interpreters for various programming 
languages as python, R, Julia (kernels, default ipython)

• The interactive code is executed via browser

• Single user, notebooks can be exported and shared via git, email…

• Very useful for data science and scientific computing
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https://jupyter.org/


Jupyter notebook installation and interface

• Prerequisite: python (3.3 or greater)
• Using the python’s package manager, pip, or installing anaconda (python 

distributed platform)  (https://www.anaconda.com) or container.

• The Jupyter Notebook interface allows the management of kernels 
and notebooks 

• The interactive work is done inside “cells” that can contain and 
execute code, commands and formatted text

• Each cell is executed in sequential way. During the execution, an [*] 
is shown. After the execution, its sequential number [x].
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> pip3 install jupyter

> jupyter notebook
It starts the server and returns web url
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https://www.anaconda.com/


Cells and commands in the notebook
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Inside cells, select code:
Shift + enter  - cell execution
ESC a,b - add cells
ESC dd - delete cell

%lsmagic
%run <script.py>
%load <script.py>
%who  - list of python variables
%pinfo <var> - description of variable
%env - environment variables

Pip freeze - python modules installed
Pip install <module>
…



JupyterLab and JupyterHub

• The JupyterLab is a more extensible and composable interactive 
computing interface for more complex workflows. 
• It is an integrated environment that aggregates in a single interface more 

tools, included Notebook.

• The JupyterHub allows group of users to use “private” Jupyter 
notebook server in collaborative way on shared resources.

• Some INFN Cloud services are implementing  Jupyter (hub + lab)
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JupyterLab is currently the default 
in Jupyter docker images
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JupyterLab dashboard
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INFN Cloud services  based on Jupyter

Hands-on

No sys-admin 
nomination

https://www.cloud.infn.it/service-catalogue

https://www.cloud.infn.it/service-catalogue


Where to store notebook documents?

• Saving document: the default path is the local “jupyter-workspace” 
directory of machine where the notebook server is running
• It can run also in a VM or container 

• Data are lost if the VM is deleted, or the container removed

• Need to have a “permanent” space where to store them and 
guarantee persistence of data.
• In INFN Cloud the object storage responds to this request
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Object storage in INFN Cloud

• INFN Cloud provides object storage based on Openstack Swift, as 
centrally managed service.

• The object storage is replicated in the two sites of backbone, Bari 
and CNAF
• It guarantees the redundancy of data

• There is not backup of data

• INFN Cloud is using the Minio-gateway software on Swift
• It provides a simple web interface to access the storage, create buckets and 

manage files. 

• It provide also S3 api for the access to object storage via code

• Service URL https://minio.cloud.infn.it 10

https://minio.cloud.infn.it/


Persistent data with object storage

• Only authorized users can access the storage service (authentication 
and authorization via IAM)

• Its configuration allows users to have a personal bucket (directory) 
labeled as the username and an area under /scratch. 

• The quota for each user is 200GB. 

• Data stored in the personal bucket are private, data under /scratch 
are visible and downloadable by all.
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Login to webui via OpenID
https://minio.cloud.infn.it
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https://minio.cloud.infn.it/


Persistent data with object storage

• All the services running notebooks mount these areas, so they are 
visible in the file system as posix directories.
• cloud-storage dir

• The personal bucket can be created by user accessing the Minio 
webui otherwise it is automatically created the first time user 
instantiates a notebook.

Using sts-wire, fuse and RClone



“Jupyter with persistence” deployment

• Login in the INFN dashboard  https://my.cloud.infn.it and select the 
“Jupyter with persistence” button. Then configure the service filling 
the form.
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Authentication and authorization via IAM

Your IAM 
group

https://my.cloud.infn.it/


Filling the form…

Mandatory field

Hub and Lab image

The necessary ports for Jupyter are already configured

For user authentication

Authorized group of users

User guide:    
https://guides.cloud.infn.it/docs/users-guides/en/latest/users_guides/howto13_jh_with_persistence.html

https://guides.cloud.infn.it/docs/users-guides/en/latest/users_guides/howto13_jh_with_persistence.html%E2%80%8B


…then submit the deployment
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For debug
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Deployment details
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Server certificates are self-signed.
Updated versions of Firefox in Linux don’t 
allow to open the link for security reasons.
It works, adding exception, in Chrome

JupyterHub url

Remember your 
ssh key to access 
the Vm



Authentication and 
authorization via IAM

JupyterHub url
Your Jupyterhub
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You are the Hub admin
Default image provided to 
start the JupyterLab 
server. You can use your 
private one built from the 
default one

Hub’s admin can 
control users and 
notebooks



And your JupyterLab
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Best practice: don’t execute notebooks in the 
cloud-storage area but run them in the “local” 
one. Use the object storage only as archive.

Shared area among users of 
authorized group

Inside Lab 
container
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Live example

• Access to https://minio.cloud.infn.it

• Create your bucket

• Instantiate your “Jupyter with persistence for Notebook”

• Upload a file

• Install python libraries and run some code 
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https://minio.cloud.infn.it/


References

• INFN Cloud homepage: https://www.cloud.infn.it/

• User guides: 
https://guides.cloud.infn.it/docs/users-guides/en/latest/ 

• Service catalogue: https://www.cloud.infn.it/service-catalogue/

• INFN Cloud dashboard: https://my.cloud.infn.it/

• INFN Cloud Object Storage service: https://minio.cloud.infn.it

• INFN Notebook as a Service: https://hub.cloud.infn.it

• INFN Cloud support: https://servicedesk.cloud.infn/it
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Containers in the VM
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