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Background and context

The traditional Science Exploitation concept is based on moving data and tools to the user, or to single

user’s organization, therefore transferred many times, replicated in many places, and with data

exploitation taking place at users’ premises.
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Background and context 

Euclid will add
10-20 PB by 2025

Astronomy Navigation

The fundamental principle of SEPP’s concept is to move the user to the data and tools. Users access 

a platform work environment providing the data, tools, and resources required, as opposed to 

downloading, replicating, and exploiting data ‘at home’. 
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• Long term preservation of Data Systems:
• Mission data processing systems
• Mission data analysis systems

• Enable easier access to standard legacy software
• Rescue the code and bring it to the (small) data 
• On the fly instantiation of:

• Full system environment
• Predefined system environment (threads)

Objectives: Preservation
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Exploitation platform for data
• Share your data (user storage space in the platform, VOSpace)
• Share your metadata (DB user space inside the archive, …)
• Publish your data (VO protocols)

Exploitation platform for software
• Enable data processing where the data is
• Interactive data analysis Jupyter Notebook / Hub
• Generic pipeline development and testing environment
• User customized processing pipelines
• Share your code -> Science App Store

Objectives: Exploitation
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SCI related activities and systems: DASLT



ESA UNCLASSIFIED - For Official Use ESA | Slide  7

SCI related activities and systems: GAVIP

VOSpace 

Data Repository

Database

TAP+ ADQL 
Query Languages

UWS
(job scheduler)VO Protocols
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SCI related activities and systems: PLAAVI
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SCI related activities and systems: Jupyter
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External Related activities and systems

• SciServer
• NOAO Data Labs
• HST on AWS
• Thematic platform from EO
• LSST-Science Platform 
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How does it look like?

Customised, hassle-free environment for end-users
to focus on carrying out scientific work rather than
setting up Jupyter’s Environment

SEPP data repositories

SEPP libraries

Persistent user area (quota)

Volatile user area 

SEPP Notebooks
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The history so far

05/2017

03/2018

SEPP 
Workshop

Use Cases

MUSEP

JupyterHub 
Gaia PoC

JupyterHub 
ESDC PoC

Ceph Storage 
Galileo & Euclid PoC

Kubernetes 
ESDC PoC

Spark Cluster 
ESDC Poc

Early Adopters
& Spin-Offs

02/2019

04/2019

PIPEMAN

Operational Services

IT Evolution
System Development 
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Multi-Mission Use Cases

Planck BepiColombo Euclid

XMM Galileo Plato

JWST Gaia ESDC

Integral Legacy  missions
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Early adopters, followers, observers

Early Adopters:
• Ready to adopt a SEPP scenario as soon as it

is available
• First use cases to be implemented
• Planck, GSSC, JWST

Followers:
• Thought to adopt a SEPP scenario once

positive feedback from Early Adopters is
available

Observers:
• The need for a specific SEPP scenario is not

clear today or has not explicitly been
mentioned
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SEPP scenarios and adoption
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Top Level scenarios

Workspace

VOSpace

Analysis

Pipeline Interoperability

user personalized 
storage (scratch, 
persistent and public 
mounted areas) and 
execution environment. 
It allows users to 
publish and share their 
assets.

frameworks to 
manipulate and 
analyze data
interactively. Creation 
and sharing of 
documents that contain 
live code, visualization, 
etc

pipelines for data 
integration, 
transformation and 
analytics based on 
processing assets 
developed by SEPP 
actors

provides access to the 
platform's interface 
available to external 
systems and gathers 
all external 
dependencies 
integrated in the 
platform (example, VO 
protocols)
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From now on

05/2017

03/2018

SEPP 
Workshop

System 
Concept

MUSEP

JupyterHub 
Gaia PoC

JupyterHub 
ESDC PoC

Ceph Storage 
Galileo & Euclid PoC

Kubernetes 
ESDC PoC

Spark Cluster 
ESDC Poc

Early Adopters
& Spin-Offs

02/2019

04/2019

PIPEMAN

Operational Services

IT Evolution
System Development 
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Reference Architecture

Reference Architecture is organised into 
layers resembling an N-tier architecture.

Layers designed to allow mission extensions 
of their System Domains.
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Technology Stack

Integration

Discovery

Data

Analysis

Application

Workspace

Interoperabilit
y

Pipeline

User 
Management

Logging & 
Monitoring Registry Resource 

Management

Test System 
Engineering

Storage 
Infrastructure

Computing 
Infrastructure

Portal Desktop Apps

PaaS and SaaS environments 
leveraging on mainstream 
technologies:

• Big data
• Cloud
• Virtualisation 
• Containers
…

VOSpace
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From now on

05/2017

03/2018

SEPP 
Workshop

System 
Concept

MUSEP

JupyterHub 
Gaia PoC

JupyterHub 
ESDC PoC

Ceph Storage 
Galileo & Euclid PoC

Kubernetes 
ESDC PoC

Spark Cluster 
ESDC Poc

Early Adopters
& Spin-Offs

02/2019

04/2019

PIPEMAN

Operational Services

IT Evolution
System Development 
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SCI-O IT infrastructure and SEPP

Automation Orchestration Cost 
control

New 
services DevOps Evolution

Missions

SEPP

SCI-O
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Challenges

1Single-Sign-On, public, shared and restricted areas, code-injection   

Security

2
Small evolution, quotas, reuse / evolution of existing infrastructure, pay-per-use hybrid models

Storage and Computing Dimensioning

3Jupyter compatibility, Containers vs VMs, Kubernetes vs Swarm   

Fast evolution of the technology:

4Define clear boundaries and recognition for user property rights

IPR

5
Avoid vendor lock-in, develop and adopt OSS, standards and available ICT

Open platform

6Close involvement of the scientific community to maximise science return
Community driven
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Stakeholder Engagement

Meetings with stakeholders:
• Find the right periodicity: every 2 months ?
• Keeping stakeholders aware of progress
• Capture stakeholders’ feedback
• Individual meetings possible too

SEPP project portal:
• Roadmap visibility
• Project documentation visibility
• Public portal

Platform demos:
• Available after the implementation of the first

scenarios
• Mission oriented
• Available on-demand

Reporting:
• At the stakeholders’ meetings
• Executive reports on quarterly basis
• Periodic reporting through the SEPP project

portal
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ESA Development Framework
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ESA Science Archives Long Term Strategy

SEPP-013: ESDC Collaborative 
Research Lab
Primary actors: astronomers, planetary 
scientists and heliophysicists with 
knowledge of one or more of the data 
products in the ESDC science archives and 
wanting to data mine, visualise and/or 
analyse data from one or a combination of 
missions.

Secondary actors: members of the general 
public, educators, students, etc. wanting to 
explore and analyse archival data in the 
ESDC Science archives.

Enabling maximum 
scientific exploitation of 
datasets

Efficient long-term 
preservation of data,

software and 
knowledge
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Projects Work Logic
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Next steps
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Roadmap summary

05/2017

03/2018

SEPP 
Workshop

System 
Concept

MUSEP

JupyterHub 
Gaia PoC

JupyterHub 
ESDC PoC

Ceph Storage 
Galileo & Euclid PoC

Kubernetes 
ESDC PoC

Spark Cluster 
ESDC Poc

Early Adopters
& Spin-Offs

02/2019

04/2019

PIPEMAN

Operational Services

System Development 
IT Evolution
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Conclusions

• SEPP’s concept is to move the user to the data and tools

• SEPP covers both exploitation and preservation use cases

• SEPP uses knowledge from precursor activities in SCI and from external similar platforms

• SCI-O IT provides solutions to the missions and looks for synergies and commonalities with SEPP

• The implementation of scenarios and use cases will follow a incremental approach

• Stakeholder engagement is essential for the development of a successful platform
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2015/07/06

What’s next?

| 30

THANK YOU!
www.esa.int
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GSSC Jupyter Notebook - Configuration

•Matplotlib
•iPympl
•Beakerx
•iPyleaflet

Visualisation Layer

•GSSC LoggerReader
•Georinex: load Rinex files
•Ephem: leap second calculation

GNSS Layer

•Numpy:scientific computing Pandas:Data Analysis Library
•PyAstronomy: calculation of orbital parameters 
•Pyproj: Reference Coordinate System Transformation

Mathematical Layer 

•NBconvertCore Layer
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GSSC Jupyter Notebook - Repository

GSSC
Notebooks
currently
available
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GSSC Jupyter Notebook – Science Case
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