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Satellite operations
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Access interfaces and virtual observatory
Certifications and foresight
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IDOC.
At the heart

of the IAS

Demanding context of space missions

International consortia

Budgets: Juice mission: > 650 M€.
Majis instrument: > 80 M€

Strong long term commitments
Open Science, FAIR, RDA, VO,...

the OSU Paris Saclay. Interlocutors .

the P2I0 labex.

. Other French and foreign space
laboratories

Universite Paris Saclay . Space agencies: CNES, ESA, NASA,

Supervisory authorities :

Université ParisSaclay
CNRS
(CNES)

JAXA, FKA,...

. Industrialists in the computer or
space sector

Funding sources :

INSU, Université Paris Saclay, Conseil
genéral,. ..

CNES, Europe, Space Agencies,
Average annual budget: >2 M€ (with staff)
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Strategy : Enhance capabilities with mutualization




IDOC : Governance




IDOC : Organization & Governance

Steering Comitee :

PARIS SACLAY
,
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Scientific Director IMEDOC l PSUP l AMIS 'cosrvlo ' D2S 'GEOPS l AlM
Technical Leader Theme-based steering groups
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Before launch

Instruments Conception & Tests

Instrument Operations

N
Ground Segments .,

Pipelines

IDOC : What types of projects

External Data Providers

Virtual Observatories

Data Curation Datasets Ingestion & Provision : Portals, Tools,




IDOC : What types of projects

2

Before launch
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8 < Data Curation Datasets Ingestion & Provision : Portals, Tools,
o S Virtual Observatories

CoreTrustSeal labelization scope

Scientific Community




International space programs

*In préparation : :
Euclid, Plato, gt @fbuimedl
Juice, Bepi-Colombo, EFIENEES__. -
Jovial, Exomars..

*Ongoing operations : ‘
JWST, Mars-express, - BRI
SoHo, Stereo, SDO, S
Solar Orbiter

;' 2.0 will for the first time
¥ provide accurate ages for a large
| sample of planetary systems.

*Under treatment : Rosetta, .'- N
CoRot, Planck, Herchel, R B | g,
Trace, Coronas, Picard, Iras o e SR



How many IDOC projects

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030




Purchase value of the infrastructure taking into account the IAS share in

the mutualisations 1 888,50 € K€

Total repurchase value of mutualized infrastructure 5 060,50 € K€
Average annual budget with staff 2159,10€ K€

Average annual budget without permanent staff 899,1K€
Annual funding 2159,12 € K€

Annual funding without permanent staff 899,12 K€
Annual recurrent funding 512K€

Non recurrent smoothed funding 387,12K€

Staff/operating ratio 58%




Human resources : 7 permanents, 14,2 temporary

Répartition des ressources humaines par type d'activité (etp;type d'activité)

Web collaborative tools
//% Infrastructure

User suaﬁort \‘

Analysis, modelling, 4

Repositories, databases

Future missions




Distribution of human resources by scientific theme

ETP affecté AMIS :
12%
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Human resources: Skills implemented




Human resources: currently, we have
1 permanent for ~= 2 temporary staff

20,00

15,00

10,00

5,00

0,00

—eo—Total ETP requis (projets connus)
-—o—Permanents

~eo—Temporaires financés probables
—e—Total Etp disponible

ammDeficit

2022
18,80

14,20
21,20
2,40

2023
21,55

12,20
19,20
2,35

2024
18,84

8,60
15,60
3,24

2025
19,50

6,00
13,00
6,50

2026
16,85

4,20
11,20
5,65

2027
15,06
5,00
3,00
8,00
7,06

2028
15,21
5,00
3,00
8,00
421

2029
11,50
5,00
3,00
8,00
3,50

2030
11,25
5,00
3,00
8,00
3,25

2031
10,15
5,00
0,00
5,00
9,19

2032
11,60
5,00
0,00
5,00
6,60



IDOC-OPE : In-Flight Operations :

Australia, [

Ancillary \ ESOC DDS Darmstadt ==z
Data L0 Data :

Telecommand
validation

Omega :
Orbit planning

L1 data &

RPN -

PDS Format, Validation

v

External access (dedicated CO-I interface) ESAC Archive




OC-OPE pipelines : OMEGA example
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Datasets, interfaces, manipulation

tools, virtuals observatories
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IDOC-DATA : Deliverables

Community software

Numeérical
Codes (DOls)

_

Observation data integrated within the OV

Collaborations with other Virtual Observatories




IDOC-DATA : Delivrered

Total upload

2894

Go




IDOC : prospective strategy and certification process

e Develop skills

* Respond to quality concerns.

* Gainin efficiency

» Strengthen visibility and confidence

- OAIS

- ITIL guidelines

- Ongoing CoreTrustSeal certification

- DOIs (Digital Object Identifier) for each
identified dataset

Qs &




Organize the content '
Ensure stability B
Organize the referencing

Certify the origin

Describe the context precisely

Long term data curation

* Data sometimes impossible to reproduce

*\olumetrics : number of files or records

* Complex formats (Jpeg2000) or specific formats
(PDS, FITS,..) : convergence (HDF5,,

* Preserve the scientific use




New technologies

* Highly resilient distributed storage
* Machine learning

* GridCL network

* 3D reconstruction

* 3D Visualization

* Cloud/ Big Data

* Development tools




Example of a technological leap: P2I0
distributed storage architecture
IDOC is a pioneer in these technologies

CEPH for virtualization at IDOC since 2015
CEPH for distributed storage in early 2017
Cloud OpenStack (+450K€ Common lJCLab/Virtualdata 2021)

CEA/Saclay

Machine learning Deep learning
Data-NG

X/Palaiseau




IDOC-DATA Open Science Preservation Model

Monitoring,
Capacity

‘ planning, .
Updates,

Migrations

Cat

@ re3dataes 0

RESEARCH DATA ALLIANCE */’

DataCite

FIND, ACCESS, AND REUSE DATA




Projects and software: trends

Acces aux données :

Easily aggregate new types of data (data cubes, models, etc.)

Develop the use of new technologies (faceted search, Integration of virtual
processing services, etc.. observatory standards
Allow the full use of data

D Meary
Hons

Lom Lat Lwi T e
r "G"‘C‘Gh.lﬂ.r.d.‘,.\.

f Lat Lvi T a
! watsrisalin
L Lat Lvi 20/ @y
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25 ! alilivas

Example: visualization
Develop the use of new technologies to produce new modes of data
exploration
Multi-user, multi-dimensional visualization - R&T file




Development tools

R-E':MT;-E Redmine Jenkins

Ay Gitlab Y aitlab-ci
q Gesti(int. ) Intégration continue j
ocumentation
@ . Nexus %

Gestion de Référentiel

tickets ) d’artefacts )

2

\\\ Sonarqube

Analyse qualité

Gestion de version
Y, Y,




P210 " Valley " room

IDOC virtualdata incentive incubator

Feasibility study conducted in late 2012
Initial implementation 2013

Joint development of competence networks
Governance documents

500 physical servers, 8000 cores, 5 PB of data
Expansion x2 completed 2020

Previous PUE >2
Reached PUE :
<1,3

rd

Global budget 1st phase 1M«£.
2nd phase : 2,3 ME£.
Return on investment: 3 years

Level of service and cost-effectiveness impossible to achieve without mutualization.




U C C VC -

*IDOC includes MEDOC which is the "Thematic Pole of Solar
Physics" (partnership agreement between CNES, INSU, and
the University of Paris-Saclay)

*IDOC is at the heart of the "planetary surfaces" pole
resulting from the reflection of the PNP

*IDOC is the mission center of the SPICE instrument of the

Solar Orbiter mission and will be the mission center of
*the Majis instrument of the JUICE mission
*the Plato mission.

*IDOC is the driving force behind the development of the
Sitools framework and its successor REGARDS under CNES
project management, which is at the heart of the access
interfaces.

Creation 01/01/2005,
Certification as a regional competence center: 01/01/2014

~ TOOLS

L i O T LRIV L

universite

PARIS-SACLAY

DEPARTEMENT

Sciences
de la Planéte
et de I'Univers

Certification as a long-term spatial data archiving center: September 2016

INSU platform: summer 2018
CoreTrustSeal Certification: in progress
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