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• JEODPP big data platform

• Jupyter notebook GUI applications

• From interactive to batch 

processing and return

• Classification and Machine Learning

• New datasets and services

• Voila’ dashboarding

Summary:
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The Joint Research Centre 

at a glance

3000 staff
Almost 75% are scientists 
and researchers.
Headquarters in Brussels 
and research facilities 
located in 5 Member States.
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JEODPP big data platform

• With the Copernicus Programme, Earth Observation truly enters the big 
data era (currently 25 TB/day or 10 PB/year of full, free, and open 
data).

• Copernicus Sentinel satellites
• deliver dense time series:

• Need for a platform where EO data
• can be stored, processed, analyzed
• and maintained

• Big Data Analytics project and JEODPP platform for JRC and EC
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JEODPP big data platform

DOI:10.1016/j.future.2017.11.007

2,000 cores + GPUs 7 PiB (net)

https://doi.org/10.1016/j.future.2017.11.007
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Jupyter notebook GUI 
applications

• A GUI app to browse, 
search and display and 
pre-process Sentinel2 
images

• Fully fledged GIS 
application inside a 
notebook

• Built upon ipywidgets, 
ipyleaflet, bqplot, qgrid
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Jupyter notebook GUI 
applications

• S2explorer:

• Create and export 
multi-temporal 
videos

• Examples on the 
recent Australia fires
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Jupyter notebook GUI 
applications

Harvested

Ploughed

Replanted

Following 
crop 

condition 
and calendar 
from satellite 

Spectral measurement 
(Vegetation Index)

JRC D.5 - Food 
Security, GTCAP 
(Guidance and 

Tools for the CAP)

CAP: agriculture use case



9

Jupyter notebook
GUI applications

• S2explorer:

• Added extraction 
features to 
automatically create 
the vegetation profile 
on a polygon parcel
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From interactive to batch 
processing and return

Interactive 
prototyping

Massive 
parallel
processing

Interactive 
evaluation of 
batch 
processing

• Extend the vegetation 
profiles calculation at 
regional or national level
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Hundreds of acquired imagesMany thousands of polygons

T
im

e

From interactive to batch 
services and return

A typical Map – Reduce problem

https://aviris.jpl.nasa.gov/html/aviris.cube.html
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Job #1

Job #2

Job #…

Job #N

Parallelize 
on polygons

Cycle on 
images

Each image is read 
at the same time 
by many parallel 
jobs

GDAL library 
requests many 
stat() calls for each 
access to JP2000 
images

EOS metadata 
server receives > 
100K stat() 
request per second

From interactive to batch 
services and return
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Job #1

Job #2

Job #…

Job #N

Parallelize 
on images

Cycle on 
polygons

Each image is read 
by a single job

GDAL library 
behaves much 
better with vector 
data parallel 
access

1M polygons for a 
full year (~1K 
images) processed 
in 5 hours using 
400 cores

From interactive to batch 
services and return



14

From interactive to batch 
processing and return



15

Classification and Machine 
learning

How the JEO-lab works:

3 components: Jupyter Client, Python 
Kernel and Tile Engine

The Client sends cells containing python 
code to the kernel

The Python Kernel transforms the 
requests in calls to the Tile Engine 
parallel library (written in C++ and 
using many standard geoprocessing 
libraries like GDAL, mapnik and JRC 
libraries like pyjeo, mialib, etc.)

The Tile Engine executes the 
processing chains in a highly parallel 
environment: reads raw data, 
transforms it and sends the results back 
to the client browser
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Classification and Machine 
learning

Need to increase user 
flexibility and use available 
python libraries

Solution: enable injection of 
custom python code to the 
server-side Tile Engine 
running in the HPC

def maskpy(img, n):
return img[img<=n] = 0
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Classification and Machine 
learning
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New datasets and services

Sentinel-5P satellite 
provides important 
insights for operational 
monitoring of air 
quality and climate

CO  – Carbon monoxide
NO2– Nitrogen dioxide
CH4 – Methane
...

Example: global CO 
emissions for August 
2019
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Voila’ dashboards

https://github.com/voila-dashboards/voila

https://blog.jupyter.org/and-voil%C3%A0-
f6a2c08a4a93

Voilà turns Jupyter 
notebooks into 
standalone web 
applications

Way to open-up 
apps to non-
registered users

Less threads on 
security (no python 
code is visible inside 
the HTML page)

https://github.com/voila-dashboards/voila
https://blog.jupyter.org/and-voil%C3%A0-f6a2c08a4a93
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Stay in touch

EU Science Hub:
ec.europa.eu/jrc

Twitter:
@EU_ScienceHub

YouTube: 
EU Science Hub

Facebook: 
EU Science Hub – Joint Research Centre

LinkedIn: 
Joint Research Centre

https://doi.org/10.1016/j.future.2017.11.007

Publication list: 
https://cidportal.jrc.ec.europa.eu/home/publications

EPSO IT specialist competition 
(deadline 6th February): Cloud, 
Infrastructure, HPC, ...

https://doi.org/10.1016/j.future.2017.11.007
https://cidportal.jrc.ec.europa.eu/home/publications
https://eutraining.eu/content/european-commission-has-released-it-specialists-competition?fbclid=IwAR1U9Li3dzhixrXPCOOsb6b-eXjK_cfr9y4i6DNdg-HBVb3jz1fv7RzgZqo
https://eutraining.eu/content/european-commission-has-released-it-specialists-competition?fbclid=IwAR1U9Li3dzhixrXPCOOsb6b-eXjK_cfr9y4i6DNdg-HBVb3jz1fv7RzgZqo

