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3 SOLAR SYSTEM EXPLORERS Eesa
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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

ESDC: ESAC Science Data Centre

GAVIP platform

Portal (web) <> other

_——

AV infrastructure
---- AVI Container

AVI Container

l YOUR CODE Framework

Astro Data l‘ Worker ]

finput

foutput I Queuing ]

Gaia AVI

VvoSpace

DATA LAYER

E7

Administrator . o G G =

ser Management Wb Tedtaoe HRVICH smvic FILECACHE MANAGER  PLAAVISERVERVMI PLAAVI DATABASE
DASW VM Images
DASW VM Instances
DASW VM Threads L_ DASW Management

User

User Handling queny oara
MANAGER  DISTRIBUTION

Thread Management
My Account

ERVERE | (SRS

DASW Systems Available Job Management
DASW Systems Running Cloudatonge
Threads Management
Jabs

Data Products

Planck AVI

\

nap=plt.cn.atahot
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Key Goals Eesa

Preservation Exploitation Pipeline Management Collaboration
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The ESA Space Science Case Eesa
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ESA Navigation Science Case ecsa

Il » High Potential for Discoveries and Innovations

o il A > Need to manage
8.3 TB of data
> 9 per day at each station
5 &

> 1 PB of data
¢ Ny per day for 120 stations




Paradigm Shift €esa

'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 | datalabs
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Analysis Services: JupyterLab

B / notebooks /
Name
B aces
B astroquery
BB esasky
gaia
healpy
herschel
hst
psa

sunpy
« [A] pyESASky-Basic_MLC...

& esa | datalabs

Last Modified
3 months ago
6 days ago
months ago

5 days ago
months ago
months ago
months ago

months ago

months ago

7 days ago

from
from
from
from
from
from
from
from
from

y_tutorial_clu

Code

import E
import C

import
r import
MetadataType
import C
import Catalogue
import F
import F i ) ipto
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Desktop Services: Octave

& esa | datalabs

Edit Debug Window Help News

G Current Directory: '/ aE 3

File Browser S X Command Window

GNU Octave, version 4.2.2

Copyright (C) 2018 John W. Eaton and others.
This is free [l

There 1s ABSO File Edit Help

FITNESS FOR A

/

Lo Aodbobt

Name
» B bin
» & boot
» P dev
» P etc
» = home Additional in
» 9 lib
» B lib64 Please contri
» & media For more infq
M mnt
8 5 opt Read http://w
B B nroc For informati

Z+ Z- 0*‘ Insert Text L& Axes Grid Autoscale
Octave was cg

Workspace
>>» 1+1

ans =« 2
>> plot(sin(d

>> |

Filter

Name v Class Dimension Value
ans double 1x1 2

Full access via web browser to desktop based applications

- ] ™ 4+ D Rl e Eem (Hl] = g="F ] =4 o+ ™ European Space Agency




HDBSCAN Clustering on Gaia DR2 Eesa

= esa | datalabs AWl 2 A6

PanGaia_explore.ipynb

Clustering Analysis

Dy
37“("2 {""“’ Canovas et al. 2019b in preparison

QA\ / P 3.3 Merin, Canovas et al.
“ ( .«vig/
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Multi Mission Platform Eesa

4 & ESA Datalabs
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Science Archives Integration: Planck esa

[ ] Planck Legacy Archive x -+

‘= c @ @ pla.esac.asa.int/plaf#resuits 0% S w n @ ® =

EUROPEAN SPACE AGENCY &' SCIENCE & TECHNOLOGY o

&
Planck Legacy Archive s et AV

RESULTS Close All

FREQUENCY MAPS (32) X

) [w Open “All” the selected in a Notebook

Add “All” the selected to Data Volume

selected it Explanatory Supplementd.0'
odicorrected Ringhalf Instrument
N/A HFI

=

HFI_SkyMap_143_2048_R3.00_full.fits N/A HFIL
P
HFI_SkyMap_217_ 2048_R3.00_full.fits N/A HFI

= I ) ,
/Y HFI_SkyMap_353-psb_2048_R3.00_fullfits N/A HFIL

& n _ ) ,
(_Q HFI_SkyMap_545_2048_R3.00_full.fits N/A HFI

"' HFI_SkyMap_857_2048_R3.00_full.fits N/A
AR —SEyMap _Ga/_. _F U UL TiES /

LFI_SkyMap_030-BPassCorrected-field-

IQU_1024_R3.00_full.fits N/A LFI

- LFI_SkyMap_030_1024_R3.00_full.fits N/A LFI
£ N

- )'g LFI_SkyMap_030
(B BpassCorrected_1024_R3.00_full fits N/A LFI

= (&FI_SIWMap_GSU-ﬁe\d-IQU_1024_R3.DO_fuII.fits N/A LFI

. & (_A LF1_SkyMap_044 - LFI

Displaying 1-32 of 32

Open in a Notebook
Ad d to Da ta VOI u m e COPYRIGHT © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED (V-3.4-oper]
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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 l, ) ( D m—
) : ) y [ —
Information Product 96 @ —d A csv I

Processing software 57 -

=] 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:
: oY% & v © b A v oY A
vDomains : Q@ _
3 Tags: Atmosphere Experiment Test Tags: Atmosphere Experiment Test Tags: Atmosphere Experiment Test
Earth Science 223 .
| Open in a Notebook
Add to Data Volume
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What's inside?

User Layer

Portal Deskiop
Services Services

Exploitation and Preservation Layer Support Layer

Analysis Workspace Integration
Services Services Framework

Interoperability

Discovery Pipeline SEITEES

Services Services
Test Framework
Data Application
Services Services
System
Engineering

Reference Architecture

leve rages on ma INstream e
- Storage Computing Regist Logging And User Resource
te C n O O g I e S Infrastructure Infrastructure gistry Monitoring Management Management

P 9.18 Del Rio, Navarro et al.
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Container Management with Kubernetes

Public Internet

External
Users Cluster

VEN to ESA

Whitelisted Anything
Resources

virtualisation and
portal proxies

A Proxies config

SEPP service @
(package + deps)

SEPP Users Cluster

Container
Registry

SCI Archives
NAS / NFS /...

SEPP System Cluster

e

ESA Systems [:::: |
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GraphQL Interface esa

ESA Datalabs - Chromium - o x

@ ESA Datalabs X

& C' A Notsecure | datalabs.esa.int:3333/dlview/1 e <O

= esa | datalabs A B Q A 6

History X GraphiQL | 2 Prettify History < Schema Mutations

mutation { createDatalab(sap.. ) Q
mutation { [
createDatalab(sapId: "sepp/jup) La [ "data": {
query { datalabs { id, base .. datalab { “createDatalab": This is the root of all SEPP mutations.
id, base "datalab":
} *id": "8 .
1 "hase": U lab:v FIELDS

wrch Mutatio

}

createDatalab(sapld:

destroyDatalab(cid:

QUERY VARIABLES
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Delivery Plan

{ ESA Datalabs }
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Bringing all together

Create Datalab

Create Data Volume

Application Services

Source code

[E]

Secured Datalab

Pipeline Services

Pipeline Pipeline
Edition Execution

'

Secured Datla Volume
L

Data Services

Datalink

Registry

Container
Image

Data repositories, archives,
databases

Computing and Storage
Infrastruture

22
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Timeline

03/2018

System Concept
First Release

05/2017
ESA Datalabs

Workshop

7

03/2019

Implementation
Kick-Off

10/2019

MUSEP Seruices
PDR

~
B

." o

03/2020

MUSEP Seruices
roll-out

03/2020

PIPEMAN Seruices
roll-out

01/2021

SCI-APPS
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

24
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Conclusions Eesa

-

New missions call for: |
Paradigm shift from “bring the data to thé"user” 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,’\mis_sion and IT systems

743
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Thank You!

Eesa

datalabs.esa.int
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BackUp Slides

27
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Container Management

3 System Configuration

! authentication

HTTPS requests

6 | container / VM manager

| Wo rkspace

28
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Pipeline Services and Datalab Concept

= @esa | datalabs

Step 1 - Select a datalab from the catalog

Search X

Search box for
search inside catalogue

[tem Title: 1

Item Subtitle: 1

[tem Description: At vero eos et accusam et justo duo
dolores et ea rebum. Stet clita kasd gubergren, no sea .

takimata sanctus est Lorem ... Quick Launch New datalab

Scrollable Grid or array of
cards. Space for Icon, text,
perhaps a link for details. A
good example of this UI is
Murano.

Launch New datalab: Advanced

User can also select and
click continue in this button

[tem Title: 3

Item Subtitle: 3

[tem Description: At vero eos et accusam et justo duo
dolores et ea rebum. Stet clita kasd gubergren, no sea
takimata sanctus est Lorem ...

Continue
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Pipeline Services and Data Volume Concept

= esa |datalabs

Predefined Collection
Should go to the search
engine where the user
can find a predefined
collection and select
one

FTP and VO Space
should lead to a
configuration window
where parameters can
be set

Step 1 - Select a type of Data Volume from the catalog

—l

Search

x &

Predefined Collection

Item Subtitle: 1

Item Description: At vero eos et accusam et justo duo dolores et
ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est
Lorem ...

VO Space

Item Subtitle: 3

Item Description: At vero eos et accusam et justo duo dolores et
ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est
Lorem ...

Consider also
having
predefined FTP
servers and VO
spaces, created
beforehand

Cancel

Continue
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Datalink

DataLink

JAY

WebDAV

CustomFilteringNF SDataLink

information in some database

+iterator() # overloaded to select only some of the files, according fo
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GSSC Exploitation Platform Innovative Use Cases Eesa

’ [ B/ Satellite
® q& ) Anomaly @@
e o, -~ Monitoring e
Configurable ~ - nse ’
Tracking : T - Y g
Scheme Fingerprinting = —\\ E
Ionosphere
indices

generation

) . Augmented Y 5;:*

’ ; NN Interference
@ Magnetic Field b~ -« and
. F'/ A Vulnerabilities
Mapping %
High e e
@ Frequency ] {
) Monitoring :
L]
ESA UNCLASSIFIED - For Official Use 32
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GSSC Jupyter Notebook - Configuration

Visualisation Layer

GNSS Layer

Mathematical Layer

Core Layer

eMatplotlib
*iPympl
eBeakerx
*iPyleaflet

¢GSSC LoggerReader
eGeorinex: load Rinex files
eEphem: leap second calculation

eNumpy:scientific computing Pandas:Data Analysis Library
ePyAstronomy: calculation of orbital parameters
ePyproj: Reference Coordinate System Transformation

eNBconvert
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