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Strategy Definition

SEPP-013: ESDC Collaborative Research Efficient long-term
Lab preservation of data,
Primary actors: astronomers, planetary software and

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.

knowledge

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
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SCIl Related Activities esa

Jupyter

GAVIP platform GAIA Archive Core System

[ Portal {web}) e

—(‘_' 1 '

AV infrastructure
<+ AVI Container

AVI Container

YOUR CODE Framework

Vospace

Gaia AVI

ACHENE INTERFACE

aLEATION
pr=ty
Web Interface

| &

O e O i

+ 3

Planck AVI

I = = = [l ] = == = ™ 5 I = 4 '+ 3£ [ — & European Space Agency



Key Goals

Eesa

Preservation

Exploitation
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The ESA Space Science Case Eesa

 Euclid - 2022

H Gaia - 2013

m Herschel - 2009

m Planck - 2009

B Planetary (MEX - 2003, Rosetta - 2004, VEX -
2005, BepiC - 2018)

ton - 1999

® Soho - 1995

® Hubble - 1990 :A
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ESA Navigation Science Case Eesa

IFPEIEE » High Potential for Discoveries and Innovations

A > Need to manage

8.3 TB of data
- iz );)érmlay at each station
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7% Yo o

- 1 PB of data
per day for 120 stations
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Paradigm Shift Qesa

'Moue compute to the data,
Instead of the data to the
compute

... keeping the focus on end-users
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How does it look like? esa

Il

esa | datalabs
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Analysis Services: JupyterLab Eesa

= @ esa |datalabs

B / notebooks /

Name

B aces

B astroquery
B esasky

gaia

sunpy
pYESASky-

B

Bas

Last Modlified
3 months ago
6 days ago
months ago

5 days ago
months ago
months ago

3 months ago

3 months ago

3 months ago

ic. M

from
from
from
from
from
from
from
from
from
from

pyesa y import ESAS
import C e
at import ImgFormat
i import C

import Catalogue

Customised, ready-to-use environment to maximise focus on scientific work
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Desktop Services: Octave

= @ esa |datalabs
U

File Edit Debug Window Help News

= Current Directory: |/ v C

File Browser 5 *  Command Window

GNU Octave, version 4.2.2

Copyright (C) 2818 John W. Eaton and others,
This is free jg_ —
There is ABSO File Edit Help
FITNESS FOR A

/

Z+ Z- + Insert Text k& Axes Autoscale
Octave was cg

Additional ir

Please contri
For more infdg

L]
F
L]
L]
]
L3
]
]

Read http://
For informati

Workspace o
= m +

Filter ans = 2

Name v Class Dimension value >> plot(sin(@
ans double 1x1 2 >> |
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HDBSCAN Clustering on Gaia DR2 Lesa

= @esa |datalabs alm 2 A0

[ ] - * c PanGaia_sxplore.ipynb
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Multi Mission Platform esa

\ ESA Datalabs
\

)

BT YT .mh- - ,-n.m..ﬂlllw..n-

Astronomy m Heliophysics - Planetary [
|
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Science Archives Integration: Planck Eesa

eee Planck Legacy Archive x +

e c @ pla.esac.esa.int/pla/#results 0% ks w LN D @ | =

EUROPEAN SPACE AGENCY &' SCIENCE & TECHNOLOGY o i

Planck Legacy Archive -

Close All

FREQUENCY MAPS (32) X

2] [w Open “All” the selected in a Notebook

Add “All” the selected to Data Volume

Explanatory Supplement o'

odicorrected Ringhalf Instrument

HFI_SkyMap_ 100 2048 R3.00_full.fits 1.9 GB Y N/A HFIL

HFI_SkyMap_143_2048_R3.00_full.fits 1.9 GB 1 N/A

HFI_SkyMap 217 2048_R3.00_full.fits 1.9GB N/A

HFI_SkyMap_353-psb_2048_R3.00_full.fits 1.9GB N/A

=+ A D

HFI_SkyMap_545_2048_R3.00_full.fits 576 MB S N/A

HF1_SkyMap_857_2048_R3.00_full.fits 576 MB \ N/A

LFI_SkyMap_030-BPassCorrected-field-

IQU_1024_R3.00_full.fits el /A

a
A
&

LFI_SkyMap_030_1024_R3.00_full.fits 480 MB N/A LFI

00000000

LFI_SkyMap_030-
(5 BpassCorrected_1024_R3.00_full fits HBOMB N/A LFI

S Bl [ R N Ol RN

= ‘&FI_SkyMaD_OSG'ﬁe\dvIQU_1024_R3.00_fuI].ﬁts 144 MB N/A LFI

=

o W m  LFLSkyMap 044 d-lelas 144 MB LFI

Displaying 1-32 of 32

Open in a Notebook
Ad d to Data VO I ume COPYRIGHT © EURODPEAN SPACE AGENCY. ALL RIGHTS RESERVED (V-3.4-0per]

- ™ 4

European Space Agency



Science Archives Integration: GNSS

gnss science support centre

Filters Collections
v Collections

Search GNSS assets Open “All” the selected in a Notebook

CREAT Add “All” the selected to Data Volume

GOCE RINEX
SWARM RINEX

More 3 results filtered by Missions > SWARM x | Characteristics > Software x Clear Al

¥ Categories
Information Data 222 Sort by Most relevant Y

Information Product 96
Processing software 57

B Information Data [] @ Information Product [] [Z] InformationData [] @ Information Product []
¥ Organization
Description of this Data Asset Description of this Data Asset Description of this Data Asset Description of this Data Asset
IGS 178 Publisher: Publisher: Publisher: Publisher:
ESOC 256 License: License: License: License:
Created: Created: Created: Created:

‘ - a ‘ -
vDomains _ j © = & v © & a v o O B s

Tags: Atmosphere Experiment Test Tags: Atmospnere Experiment Test Tags: Atmosphere Experiment Test

| Earth Science 223 .
Open in a Notebook

Add to Data Volume

European Space Agency




What's inside? esa

User Layer

L
Portal Deskt —
v

Portal Desktop

Exploitation and Preservation Layer Support Layer

Analysis Workspace Integration
Services Services Framework

Interoperability
Discovery Pipeline Services
Services Services

Data Application
Services Services
System

Engineering

Infrastructure Layer

Storage Computing Registry Logging And User Resource
Infrastructure Infrastructure Monitoring Management Management

Matomo
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GraphQL Interface

@ EsADatalabs X

& C A Notsecure | datalabs.esa.int:32

= Eesa | datalabs
History X GraphiQL > Prettify History

mutation { createDatalab(sap..
1 v mutation {

createDatalab(sapId:
datalab {
id, base

1
I

query { datalabs { id, base ..

)
}

QUERY VARIABLES

ESA Datalabs - Chromium

"data": {

“createDatalab": {

"datalab":
g R
"base":

}

This is the root of all SEPP mutations.

FIELDS

createDatalab(sapld: String): (

destroyDatalab

European Space Agency



Delivery Plan esa

{ ESA Datalabs }
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Bringing all together

Create Datalab

Create Data Volume

Application Services

Source code

Secured Datalab

Pipeline Services

Pipeline Pipeline
Edition Execution

Secured Datla Volume
L

Data Services

Datalink

Registry

Data repositories, archives,
databases

21
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Timeline

03/2018

System Concept
First Release

05/2017

ESA Datalabs
Workshop

10/2019

MUSEP Seruices
PDR

03/2019

Implementation
Kick-Off

03/2020

PIPEMAN Seruices
roll-out

01/2021

SCI-APPS
Seruices
roll-out

03/2020

MUSEP Seruices
roll-out

European Space Agency




Challenges esa

Security

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

Storage and Computing Dimensioning

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

IPR

Define clear boundaries and recognition for user property rights

Community driven 6

Close involvement of the scientific community to maximise science return

23

_— ] ™™ Y4 m iRl m Ee= ] === I == 4 + 2Z = [ European Space Agency



Conclusions esa

b

New missions call for: :
Paradigm shift from “bring the data to thet"u"s_e[” to “bring the user to the data”

Close interaction between archives and data processing services
~“ ’ . . “-_\.\\ .
Legacy missions call for data and software long term preservation

-

Scientists call for collaborative research environment

Leverage on existing VO'standards, archives,“mission and IT systems

24
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Thank You!

Eesa

datalabs.esa.int
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http://www.esa.int/
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