CDS Scientific Council Meeting: Dec 6-7, 2022
Virtual Meeting

Agenda

14h Strasbourg, 13h London, 8h Wash. DC / Boston

Tuesday 06 December
14h - Welcome and introductions

14h10 - CDS Activities 2021-2022. (M. Allen)
14h30 - CDS Information System. (P. Fernique)
14h45 - SIMBAD and Biblio. (C. Loup, A. Oberto, S. Lesteven)
15h00 - VizieR. (P. Ocvirk, G. Landais)
15h15 - Aladin. (T. Boch, C. Bot)
15h30 - R&D. (A. Schaaff)
15h45 - Demonstration
16h05 - Break
16h25 - Discussion (All)
17h30 - Close

Wednesday 07 December
14h - CDS plans and challenges. (M. Allen)

14h30 - Closed session
17h - Close

Attendees:
(All CDS staff in the open sessions)

Stephen Serjeant [Chair] (Open University, UK)

Marica Branchesi (Gran Sasso Science Institute (GSSI), ltaly)

Eric Peng (NOIRLab)

Guido De Marchi (ESA) - apologies for Dec 7

Michael Sterzik (ESO) - apologies for Dec 6

Roopesh Ojha (NASA)

Denis Veynante (CNRS, HPC and data)

Thierry Bret-Dibat (delegated by Philippe Laudet) (CNES)
Thierry Forveille (IPAG)

Franck Le Petit (Obervatoire de Paris)

Chiara Ferrari (OCA) - apologies

Marian Douspis (IAS) - apologies

Bruno Bezard (INSU representative delegated by M. Giard)
Pierre-Alain Duc (Dir. Obs. Strasbourg)
TBD (Université de Strasbourg)



CDS Activity Report
2021-2022

December 6, 2022
Mark Allen - Director CDS
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e Collect useful data on objects in electronic form

 Improve them by critical evaluation and combination
e Distribute the results to the international community

e Conduct research using the data

Science Driven:

- Necessary evolutions to meet the scientific reference service
needs of the astronomy community

- Innovations to meet challenges and ensure sustainability

- Science is changing, technology is changing
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2021-2022

* Another challenging year that required continued re-planning.

e Core work of building CDS content, and operating the
services, was maintained at a very high level.

* Recruitments of contractors: Documentalist, 2 developer
engineers, project engineer, system engineer.

* Developments to support internal CDS processes, &
developments in response to new scientific needs and also
changes at publishers.

e HCERES Evaluation (but also MESR, CORTECS, CTS, CNRS &
CNAP researcher evals).



2021-2022

 CDS services continue to be heavily used:
e 2.5 million queries/day - see next presentation
e Contributions: IVOA, EOSC, RDA, IAU, RDG

* Projects — ESCAPE, EuroPlanet, EOSC-Future,
XMM2ATHENA.

e Community interactions - ADASS, EAS, SF2A

* Engagements with large projects via : ESCAPE, CDS
participation in Gaia, and new SKA SRC activities.

* Responded to strong demand for CDS involvement in

Working/Thematic groups at national level.
£



Highlights'1. °

T I N

CDS 50th anniversary =S\ @D)

1972-2022

e
* April 2022 - Open science and the 50th anniversary of CDS S
* French launch event with CNRS, CNRS-INSU, UNISTRA, MESR

» Gaia DR3 - 13 June 2022. ’ 3 L;'(@D‘s
* 50th anniversary news integrated into into French media events . .
for DR3 FAI R’
* SF2A 2022 - Invited presentation - 50 years of CDS, today and I ) \I \
future challenges lor-

* 8 June 2022 \slronomers

SIRGE:,

* European Astronomical Society annual meeting
* Valencia, Spain, 27 June - 01 July 2022
* CDS-50 Booth in exhibit hall
* CDS ‘Lunch Session’




‘Open Science and°CD§ 50th’ French event




) 2022

Valencia

50 years of CDS

CDS today and future challenges

Mark Allen (Director CDS)
and the CDS team

CDS Lunch Session (LS4),

\_j v EAS Conference,

1 July 2022




Highlights2. «

* CNRS Collective Cristal medal

* “Rewards teams in support functions who have carried
out projects with remarkable technical mastery, collective
dimension, applications, innovation and reach”.

Cristal
& collectif




* Award ceremony 14 Nov 2022
* Presented by Director of INSU-CNRS.
* |In presence of ObAS/CDS colleagues, alumni, friends and families.
* Avery welcome celebration for the whole team! B




I/355 Gaia DR3 Part 1. Main source (Gaia Collaboration, 2022)
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. Les Données Gaia DR3 au CDS
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Permanent staff:

11 - Researchers
(8 CNAP, 2 CNRS, 1 Emeritus.)

9 - Software engineers
10 - Documentalists

Contract staff:
3 - Engineers

3 - Documentalists
2 - Postdoc researchers

Direction and Administration
M. Allen (Director)

P. Fernique (Technical Lead), C. Halter, (vacant - Admin assistant)

_ Software Documentalist
Science Development A. Eisele
V1. Allen and Operations M. Brouty
C. Bot T. Boch CI\;I BI;:nzt
L. Camb_resy F. Bonnarel E..Collgas
S. Derriere P. Fernique M. Neuville
F. Genova [Emeritus] G. Landais E. Perret
C. Loup S. Lesteven E. Son
G. Monari G. Mantelet P. Vannier
A. Neb_ot A. Oberto P. Vonflie
P. O_CVIrk F-X. Pineau A. Fiallos
A. Siebert A. Schaaff C. Fix
B. Vollmer M. Baumann K. Van der Woerd
A. Flint

Su ppO rt (shared with Observatoire de Strasbourg)

S. Langenbacher, V. Trimbour, C. Saillard, T. Keller, M. Misslin

Post-doctoral Project support

Researchers

S. Amodeo H. Heinl
C. Lui M. Marchand

Ph.D Students

Software Development Interns

L. Correia 10 interns, short term
M. Planaque contracts ‘
(Apprenticeship - T. Dumortier)




Staff -srecent chahgés

Permanent staff:

— Documentalist - F. Marquis - departed October 2021 (25 yrs @ CDS).
— CNRS ‘mobility position’ FSEP position open in December 2022.

— Adminstrative assistant - L. Arbousse - departed April 2021 (17 yrs @ CDS).
— replaced by temporary contract in Oct 2021, but left Sept. 2022.

Contract staff changes:
— Engineer (Aladin) : M. Baumann - re-joined CDS in March 2022.
— Documentalist - A. Fiallos - started May 2022.
— Engineer (VizieR) - A. Flint - started May 2022.
— EOSC Future (project engineer) — M. Marchand - started Sept 2022.
— Postdoc XMM2ATHENA - J. Kuuttilia - started August 2021, left 2022.
- XMM2ATHENA/CDS postdoc (2yr) being advertised.
— CDS Administrative Project Manager - C. Holtzinger - left September 2022.
— Apprenticeship - T. Dumortier - started Sept 2022.



National ana Eur_'an Landscape

Elements that define high level policies:

French National Roadmap for Research Infrastructures (2021)
MESR National Plan for Open Science - 2nd plan released in 2021
European Cloud Initiative & European Open Science Cloud (EOSC)
(ESFRI Roadmap)

CNRS-INSU Prospective

INSU Astronomy & Astrophysics Prospective
CNES - French Space Agency prospective
US Decadal review — 2021

ASTRONET Science Vision and Infrastructure Roadmap (document
planned for end 2022)



French national roadmap for Research

Infrastructures *

@’

Roadmap ‘launched’ March 2022

Emphasises:
* Open Science aspects.
* Research data in infrastructures.
* Role of IVOA and CDS contribution.
* Role of CDS for data connected to pubs.

e CDS partnerships CNES, ESA, NASA/SAQO/ADS,
A&A.

CDS entry:
e Scientific production and service use.
* Open Science.
* International aspects.
e Society aspects - contracts / training / planetaria

IR Status
e |Important for CDS support.

-
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Research & Services
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cos Centre de Données astronomiques de Strasbourg
L Earth and space sciences

e Network of ‘Scientific Core Facilities’ at
University of Strasbourg

e CDS is one of the 17 services listed
* [abellisation process finalised Feb 2022 Rl corincoionssad serediaion
* Brings visibility and resources

o Cons Campen : Hatorcel
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Recherche Data Gouyv - | .n.augurated July 2022

K

New French initiative in the National Plan for Open Science
— CDS is named as one of the Thematic Reference Centres
* Define the international data description standards in their thematic field;

* Define and disseminate best practices for data collection, documentation,
processing and dissemination in their thematic field;

* Support inclusion in and compliance with the international ecosystem.
* Repositories are to be ‘harvested’ by Recherche Data Gouv;

Data ‘workshops’
' Resource centres

Thematic reference
Centres

https://recherche.data.gouv.fr/en



https://recherche.data.gouv.fr/en

HCERESand p_épebtive

* ODAS is being evaluated by HCERES in 2022.
* Application sent in Summer 2022.
* Virtual visit of the committee occurred 4-6 October 2022,
* CDS activities 2016-2021 presented.

* Report expected in next months...

* A ‘Prospective’ document outlining the next 5 years has been
submitted to CNRS and University of Strasbourg

* Based on themes discussed in Science Council meetings
2020/21

* Feedback expected in early 2023.
* More in the ‘Plans and challenges’ presentation tomorrow.



Virtual Observatory and Projects

CDS participation in VO at National, European and International levels:

e OV-France (&ASOV), Euro-VO
CDS continues leading role in IVOA EUROFEY

Executive board, WG/IG roles

Executive Board member for EuroVO - M. Allen
Chair of the Committee for Science Priorities - A. Nebot

Deputy Chair of the Data Access Layer Working Group - G. Mantelet

Chair of the Data Curation and Preservation Interest Group - G.
Landais

Deputy Chair of the Radio Astronomy Interest Group - F. Bonnarel
Chair of the Education Interest Group - H. Heinl
Editorial team for the IVOA Newsletter - S. Amodeo

Important progress for the interoperability of astronomy data and services

e.g. Space-Time coverage of data (MOC 2.0 standard) and HiPS system.
Leadership for integration of Radio Astronomy (+others) into VO framework



VO training via ES CAPE project

* 2nd Virtual School Feb 2022
* Focus on students & postdocs (28)
e CDS tutorials, + others
* Support of participant science cases

* Technology Forum 3, March 2022
* Sharing practical expertise
* ‘Hack-a-thon’ mode




Projects «

e ESCAPE - final phase now, conclusion in Jan 2023.

* Europlanet 2024 Research Infrastructure (EPN-2024-RlI)
e Small but important CDS participation (~20PM).

e XMM2ATHENA (started 2021)
* A. Nebot is the ObAS coordinator. Postdoc to be recruited
* ~5PM participation of CDS related to X-Matching

e EOSC Future - large (~40 M€) project of science and e-Infrastructures
o Started April 2021, ends August 2023.

 CDS is small part for Test Science Cases and training activities.
New project engineer (M. Marchand) making fast progress!



ESCAPE connections to ESFRI and other Rlis
Main engagement with big projects - funded activities related to use of VO (and CDS tools)
Benefits for everyone - e.g. Aladin Lite v3, VO standards, training materials, connections - e.g. SKA

' -

.- ~:,‘\t 3 ,:’ 7 /"r
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CTA

EGO-VIRGO KM3NeT

SKA - Started participation in the SKA Science Regional Centre (SRC) prototyping activities.
- Bringing expertise on access to large distributed data and visualisation. Aladin as a SRC visualisation prototype.
- F. Bonnarel as main contact - many many meetings to engage in this process

Slow progress for Euclid and LSST/Rubin connections in 2022:
Euclid mission

* MOU to be explored for CDS-EC-ESA.

e Aim for publishing reference catalogues in CDS services
LSST

e CDS X-Match is part of the FINK broker (for LSST)

e Collaborative discussions ongoing with FINK and other brokers about thier use of CDS services as part of their
operations - possible EC project in 2023

* In-kind contributions to be discussed approached (again) - meeting proposed at AAS meeting Seattle. ‘



Recs. Maehine Learning ,; / HPC landscape

* Al/machine Learning

* Received the recommendation (thanks D. Veynante) to start with Institute for
Information Sciences and Technologies (INS2l). (https://www.ins2i.cnrs.fr/fr/ins2i)
» [Olivier Cappé (DAS) and/or Jamal Atif (chargé de mission)].

* ‘They have a complete view of the field and will be able to identify possible
partners in relation with CDS needs.” — to be followed-up

e Experience and partners in ESCAPE on DL/ML for archive products
* Heidelberg Institute for Theoretical Studies (HITS) [K. Polsterer]

e Published a MNRAS paper (ESO, CDS), DL prototypes, ESCAPE Deliverable
D4.5

» Experience for DL on archival data - pros: new results, cons: difficult interpretation
e QOther contacts made in ESCAPE to follow: [H. Dickinson, Open University]

e HPC
» Participation in the Action Specifiqgue Numerique. - A. Schaaff
e e.g. Invited CDS presentation at ASNUM 2022 meeting next week (Lyon)

» Participation in MESR Thematic Group - CoSIN - where issues for Research
Infrastructures are discussed, and plan made for future. (C. Bot, M. Allen, P. Fernique)


https://www.ins2i.cnrs.fr/fr/ins2i

Staffing needs

* Documentalist * Aladin/ visualisation engineer
* Increasing number of references, and  Unique opportunity to respond to new
complexity drives need. SKA mission.
* Core data ingestion task. e Build on revolution of HIPS/MOC/Aladin.
* Necessary replacement of Documentalist  Critical replacement of F. Bonnarel
who departed in 2021. (2024).
* FSEP ‘mobility’ position open now with e SKA SRC work would depend on it.

result known in Jan 2023.

* Administrative Assistant * VizieR engineer

* CDS needs admin staff with expertise on * Renewal of Vizier ingestion process
contracts. underway with contract engineer

e 2 engineers per major CDS service are

* CDS cannot operate without it! .
necessary for operations & development

* Replacement of Admin Assistant who left
in 2020.

* Temporary contractor left Oct 2021.
P y O Note: Expected retirement of another engineer

in ~2025-2026. (Also retirement of another
ObAS engineer (~2027) who developed SAADA
which is used by CDS) i



CDS Scientists

* Necessary expertise of active scientists covering wide range of astrophysics
research areas.

* Necessary diversity of scientific profiles.
* Recruitment being sought via CNRS and CNAP competitions
(CDS supports ~4 candidates/yr)

Contribute to all scientific aspects of the CDS mission:

» Selection and validation of scientific data.

* Providing expert scientific advice and setting the scientific strategy.

* Supervision of the scientific development and evolution of the CDS services.
* Support the users (hot-line, dissemination, documentation...).

Priority areas related to CDS service tasks:

e Scientific support of SIMBAD

e Catalogue, spectral, data cube and multi-dimensional data expertise

o Expertise for current and future very large data sets

o Data Science and Astro-statistical and expertise (machine/deep learning)



Summary-

» A challenging, but special year for CDS. =l @D

* Responding to changing conditions.

» Strong demand for CDS participation in Open Science actions at
National and European level.

e Celebrating CDS 50th!
* High level production — helped by new contractors

* Important progress on core work of operating, maintaining and
developing CDS reference services — helped by new contractors

» Started re-engaging with community in live events.
* Final phases of large projects - very demanding but productive.

* Engaged in discussion about the new aspects of the CDS mission -

RDG and SKA. |
1



The CDS Information System
Overview & stats 2022

CDS Council — 6 & 7 December 2022
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Pierre Fernique
on behalf of all the CDS staff




Global ugage.2'022

e 2.5 million requests per day
* >360K unique IPs per month

CDS main metrics (Oct 2021 - Sep 2022)

compared to Oct 2020 - Sep 2021

All CDS queries
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Main services mgm DB Catalov?;rvm m’:‘::'"m Total
users/month it 452K +17% 360.2K +53% > 360.2K
queries/day 344.2K -12% 431.7K -28% 1M +73% | 2.5
loadiday 7.1GB +32% | 162.3GB +52% | > 169,308
data volume 34.5GB +26% | 79,678 +51% 427.3T8 +5% | sor.078
data content 13.5M obj +7% 22.8K cats +7% 1068 HIPS +6%
reliability 99.75% +0.3% 99.11% -0.5% 99.93% +0.3% > 99.11%

(Bots have been removed of these stats)

users/month Based on unique IP (Adv.Users = only based on "advanced scientifical queries”) on the main site
queries/day Based on effective DB quenes (object quenes, catalog quenes, HIPS tle queries...)

load/day Downloaded from CDS servers

data volume Volume of service (data + index)

data content Number of sarvice “tems”

reliability Percentage of sarvice avadability (mirrors included)

Queries world repartition (simbad 11/2022)




- .- - .
Constraints and conseguiences

* Our goal : permanent availability 24 hours a day, 7 days a
week, in a classic academic context (technical staff without on-call duty)

* Our architecture: total duplication : services + data, on
several distinct geographical sites (still in progress)

* |t guarantees:
— the performance and continuity of services
— the assurance of a rapid resumption of service in the event of a
major accident at one of the sites (PRA)

CDS council — December 2022 — P.Fernique




Time percentage of reliability for main CDS services

- Bl simbad B aladin i} vizier xmatch
100% sprpeqeoeprssnmon. /1 12 PSR RN N R L s
(u' \ l’vu*\." 'vd‘q\\ ﬂ ‘ W v Vi ANV Va
,‘l . ¥
ll |
' !

95%

O00%
2022 main causes:

85% - Temporary overload
- RENATER network outage
- Operating error

CDS council — December 2022 — P.Fernique




CDS service architectufe

2 geographically distinct local machine rooms

External mirror sites (in France and in other
countries)

Server virtualisation, via a cluster of VMWare
hypervisors, and Docker encapsulations
Data storage equipment: 2 RAID6 bays

synchronised on the 2 local sites ("cDS Allsky + 2 local computer rooms
data system") => One at the Observatory
023  _ xs. => Replicated elements in Unistra DC
g0ty 2 e - 7 external sites (6 VizieR + 1 Simbad
ge wr\ ‘(\Our PO mirrors)
C‘ﬂo‘“en s\\o\e ¥ e 20 partner HiPS sites (Aladin tiles)

+h PO
CDS council — December 2022 — P.Fernique \N‘
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. - .
Local machine rooms

Retirement of CDS installations in the local

server room on the ObAS site

— Strong encouragement from the University to retire this room

(corresponding to University and national level policies of rationalization/reduction of
small server rooms)

— Loss of the leader of the ObAS logistics team
— Technical limitations of the server room

Our solution: Partnership with the IPHC (UMR7178) on the
CNRS Cronenbourg campus.

=> Technical and functional conditions appear a

priori to be adapted to our desired level of operations
University Data Centre will become the main local site for
our installations.

We aim to begin relocation of servers in the first half of 2023

CDS council — December 2022 — P.Fernique




Operational storage %

Volume of all CDS data base

.

Volume repartition (index includes)

512.2TB
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* Nov 2022:520TB /1.6 PB : 90% for Aladin, 9% VizieR

* Evolution relies to the volume of astronomical data published
(bibliographic data, tables, catalogues and image surveys)

* Provisional plan : ~5 replicated PB in 2025

CDS council — December 2022 — P.Fernique
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Operational servers.

* CDS services require low CPU power (except Xmatch service) AL
 But a mistake to undersize the servers because the T
availability constraint implies the capacity to absorb
"peaks” > o
 The technical solution: virtualise the servers as far as e

possible on VMWARE hypervisors (presently 3)

* Provisional plan : Acquisition (2023) of a 4th hypervisor

CDS council December 2022 — P.Fernique m




\ c . ) . : . [ ]
Computer resources foFdata preparation
. .- - -

b

* Computing machines:

=> 3 big machines are sufficient for the task (Aladin HiPs, VizieR big
catalogs)

* Storage of original and intermediate data:
=>|n 2022, acquisition of 800TB disk storage space to facilitate

the eventual reprocessing of the original data, (cheap medium, but
without a very high guarantee of preservation)

CDS council December 2022 — P.Fernique
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Software developments

* Open source software supported by a dynamic community (e.g.
Postgres, astropy, etc.)
* “In-house" developments for libraries and tools particularly specific

to our activity (e.g. management of spatial indexes, astronomical libraries,
bibliography processing, etc.)

* Use of paid software remains exceptional, justified by the absence of
an equivalent free solution (e.g. VMWare). These paying solutions are

considered as transitory

* At least two developers per service.
=> By the end of 2022, this strategy is assured partially with contractors

CDS council December 2022 — P.Fernique




Ve
Information system

* Nov 2022: CDS Information service is based on 24 components
* The permanent evolution of these components is essential to
map:
— The current needs (astronomy and data evolution)
— The CDS human resources

* For each component, we evaluate its sustainability and we plan
its renewal, evolution or withdrawal

CDS council December 2022 — P.Fernique



Recent d\evelbpme'ntjs"jf*the IS .

 The deployment of the new journal article management system:
=> The "BCS" will replace the old system (parfile based) within a few
months.

* The evolution of the collection registry (MocServer) in order to
take into account both the spatial and temporal coverage.

* The release of the 2 Aladin clients (Aladin Lite v3 and Aladin Desktop v12)

* The evolution of the global positional index of VizieR for a MOC
compatible solution (replacing Qbox).

* The redesign of the CDS website (prototype phase).

CDS council December 2022 — P.Fernique




Evolution detail of IS components
o :

B Renew / updated G}m‘ﬁ% /"?‘;? ——S i [ Z HiPS

proc.backend

[] (to be) removed Biblio

parfile

Aladin
HiPS

images Aladin
Web site

. OngOing - .
CDS web .
: login
site

B Steady




Questions ?

CDS council — December 2022 — P.Fernique




SIMBAD : ihe bibliographic database

A meta-compilation of astronomical objects of
iInterest

CDS Council
December 2022

@) CDS team

CENTRE DE DONNEES
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Bibliography & coordination : S. Lesteven (engineer)
Scientific content : C.Loup  (astronomer)
Database & softwares : A. Oberto (developer)
Nomenclature : B. Vollmer (astronomer)

Documentalists (Data Stewards) :
o Nomenclature : M. Brouty
o Ingestion of references via DJIN : A. Eisele, E. Son, M. Neuville, P. Vonflie
o Ingestion of lists of objects via COSIM : C. Brunet, E. Collas, K. van der Woerd, M. Buga,
E. Perret
e Astronomers : C. Bot, L. Cambreésy, S. Derriere, F. Genova, G. Monari, A. Nebot, P. Ocvirk,
A. Siebert
Developer devoted to Simbad : G. Mantelet
Developer for Special Operations (massive Xid) : T. Boch, F.-X. Pineau
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Workflow : Eéferenc,es

Number of references by year of publication
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The Content (05/12/2022)

Overview ' N (million)

Objects 13969

p— 54529

References 0412 HRViredsh® 10.103

Ciations of objects in arscles 31.030 Proper motions 13.954

Actonyms 0.015 Paraliax 14,635
ostarc 026

HRV/redshift 6.500 Spectral type (spectroscopic only) 1.222

Proper mosons 7.277 Telf logg FeH (spectroscopic only) 2.827

Parallax 6572 Variabikey 3.130

Spectral type 0.858

Morphological type 0.145

Magnitudes (UBVRIGIHKugn2) 10.660

SiZAD
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Massive Xid with*Gaia (E)DR3
-

* Total number of Gaia DR3 sources : 7,809,560
* Massive Xid beginning of February and in May 2022 : 7.15 million
* Criteria for sources not in Gaia DR2 : like the Xid with Gaia DR2

No neighbour within 3" if delta(G) <= 2.5 mag. Dist < 1”
Criteria for sources that already had Gaia DR2 coordinates :

Xid done at epoch 2015.5 — stars with PM > 300 mas/yr done
separately

No neighbour within 1” if delta(G) <= 2.5 mag (as some DR2 have been
resolved into 2 components in DR3). Dist < 0.15”.

° 86% of the stars in SIMBAD are identified in Gaia DR3

 Still ingesting tables of objects based on Gaia DR2, a third iteration will be
required

SiZAD



Objécts of interest from Gaia DR3

Variability | Priority | N Period>0 | StatusiComments
Cepheids and RV Tauri 1 14987 Done
Main sequence osdllators | 54,476 Done
Long Period Vanables 1 392240 Done
RR Lyrae 1 2701779 Done
Eclipsing Binanes 1 2,190,738 To be processed (Compact companion done)
Micro-densing evenlts 1 363 Domne
Rotational Modulation 2+ 2,935 262
I Prlomy] N Period>0
Spectroscopic Binares 1 220527 Being processed (139,200 done)
Eclipsing Binanes 1 86918 To be processed
Astrometic Bnaries 1 135760 To be processed
Extra-galactic | Priority | N | Status/Comments
Galaxy candidates 1 424,786 Being processed / Limited 10 galaxies with a sze (RadS>0)

SiZaDd o



Future plans fosthe content:

: . \ j ot
the distance project
Purpose : add in SIMBAD objects with a reasonably well known distance

1) Stars with Plx >= 10, the 100 pc sample
Criterium : e(PIx) < 0.9 to minimize spurious measurements

Includes most very high proper motion stars
Done up to PIx =30 (11,806 sources)

2) Galaxies from SDSS DR16 with a spectroscopic redshift

Basic criteria : z > 0.001, no flags

Difficulty : remove false SDSS G that are in fact part of large galaxies
Being studied, working meeting next Thursday

SiZAD
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Iﬁibliographicafﬁ'enter 2

* Evolutions to improve validation process

Volume/tstoe to import

w - [ | Oecenon |RESES

Volume: 6614 # acticles: 224
ssue wndedined Secrta
Fetched 30112022 10:54:358 ¥ aew dthOrs: Lo owthery

Author PHAN V.H.M,
New authors Parfile & Ma) @

:;;OA&A...QSA.AO From 2020A&A...635A..40P
Lastname: Phan
Firstname: V. H. M
Affiliations:
* APC, Université Paris Diderot, CNRS/IN2P3, CEA/Irfu,
Observatoire de Paris, Sorbonne Paris Cité, FranceFN1
» 2020A8A G635A 34K " Links: @ ADS

> 2020AKA GISA _JOT From ORCID

ORCID: 0000-0002-5611-095X
v 2020A8A G35A 40°

Lastname: Phan
file: JRO20/6 S 1 2020A8A 6)5A 4052020084 6)5A 40 xm Firstname: Vo Hong Minh
Page: 40

Nb pages: 4 New SIMBAD name

' §0.4051/0004-6161/201936927
DOL: 10.0051,/0004-62 019363 PHAN V.H.M. m

ISSN: 14320746/635//A40

Copyright: © V. H. M Phan ot ol 2020

Date: 2022081
Cancel
Authory: PHANVMM © m

3iA3aD D




> D/ '21ge part of acronyms

Dictionary of Nomenclature of Celestial Objects

(Last update: 21-Nov-2022) created are for objects <100

B e Acronym count relative 1o objects
Details on Acronym: RAVE

RAVE (Radial Velocity Experiment)
Wiite: <<RAVE JHHMMSS 4 DDMMSS =
<<RAVE rHHMMSSs+ DDMMSS> > (not recognased by Simbad, bat found in Morature)
<<RAVE CHHMMSSs4 DDMMSS > >
N: 518387
Object: * (SIMBAD class: Star)
Neote: AAO UKST G6dF observations for the Radial Velocity Expeniment (RAVE)
DR2: 51829 sources
DR3: 83072 sources.
DRA: 482194 sources
DRS: 520701 sources
DRE: 518387 sources \Q~

Ref: =2008A)...106. 4212

by ZWITTER T, SIEBERT A., MUNARI U, FREEMAN X.C_ SIVIERO A, WATSON FG., FULBRIGHT ) P, WYSE R.FG.,, CAMPBELL R.,
SEABROKE GM., WILLIAMS M., STEINMETZ M., BIENAYME O, GILMORE G., GREBEL E X, HELMI A, NAVARRO LF, ANGUIANO B
BOECHE C.,, BURTON D., CASS P, DAWE ], FIEGERT K, HARTLEY M, RUSSELL K., VELTZ L, BAILIN ], BINNEY ], BLAND
HAWTHORN |, BROWN A, DEHNEN W, EVANS N.W, RE FIORENTIN P, FIORUCCI M., GERHARD O, GIBSON B,, KELZ A, KUJKEN K.,
MATUEVIC G, MINCHEV I, PARKER QA., PENARRUBIA |, QUILLEN A, READ M.A_, REID W, ROESER 5., RUCHTI G, SCHOLZ R.-D.
SMITH M.C, SORDO R, TOLSTOI E., TOMASELLA L, VIDRIH S, WYLIE-DE BOER E.

2000
1000

ND acroryms
- BEEEEBEE

4
o

Astron. |, 136, 421451 (2008) queries
The rodial velocity experiment (RAVE): second data release 2SLAQ 2
Catalogue: <RAVE JHHMMSS s« DDMMSS> N«51829 oo
Ref: «2011AL.. 1411878 2MASX 3
by SIEBERT A. . WILLIAMS M E K., SIVIERO A, REID W., BOECHE C.. STEINMETZ M., FULBRIGHT J.. MUNARI U, ZWITTER T.. WATSON

FOG., WYSE REG, DE JONG RS, ENKE H,. ANGUIANO B, BURTON D, CASS C )P, FIEGERT K., HARTLEY M., RITTER A, RUSSEL X.S..

STUPAR M., BIENAYME O, FREEMAN K.C., GILMORE G., GREBEL EX.. HELMI A. NAVARRO LF., BINNEY ). BLAND-HAWTHORN J.,

CAMPBELL R, FAMAEY B., GERHARD O, GIBSON B K., MATIJEVIC G, PARKER QA SEABROKE GM., SHARMA S SMITHM.C., 2MASSW
WYLIE-DE BOER E

Astron. |, 141, 187 (2011)

The RAdIal welocity experiment (RAVE): third data redease.

Suporsedos the 2nd release (Zwitter ot al. 200841136 4212 Cat. IL25D)
<RAVE JHHMMSS 54 DDMMSS> N=g2072

<Not resolved>

2MASS

2dFGRS 1RXS

Most acronyms used in

m SIMBAD web pages queries [}
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published tables

as age, metallicity and E(B sample of nearby (d < 250 pc) OCs;
2391, 1 3532, and NGC 6,

s also used by Bossini et al. (2

appear four objects studled by us 5). Fltting

ate visual

of the observed HR diagram v 9)to estim:

fora significant part (36 percent) of our samph netal,
performed a kinematic study of OCs, searching for evidence of expansion and
y (virlal) equilibri

clusters that had thei

NGC 2362 and NGC 6530 are two examples of our
ion (bound or unbound) explored by these

ional cor

December 2019

Article Contents

OOUCTION

ors, These
related to the p eters studied by us, which are

individual objects in Appendix D

1 0n spatial disteib

06 fracaal stat

ly a few examples of results from the literature, m

ted as comme

ly those

GSC.SIMm

Cluster @ (J2000) 5(22000) cos s Now R
e New catalogs and new
3 MEMBERSHIP PROBABILITY ™ 22028 “ 45820,
i am input/output interactions £
e T Copy specific data
TRESUTS ASCC33 -25008:0212 -3502053 n 49710,
ASCCBL 5687620, 5994 0.4 i)
ACKNOWLEDGEMENTS

From position / name
o
VizieR

© B ¥ € BDaodciuetio
» S ConulaRl mlurnaten

Search Criteria The 12 colemas i coder are computed by ViztoR, and are not pert of the artgina! data
py ’l Il'( A.’§l"3 "ul,l A0,

b Gala satly reloasn 3 (Gala EDRS). (Download all Gass Seurces ss VOTable, FITS or CSV hore. Query from the

green) (181 1709771 rows)

ant Aledinlae caery uins TAPSOL

| BACES PM pmBA e
oy s MasST  mashY Lot
044 99615537865 0.1016 712616 119380138 1655404052
045 0040TE7175 01T 20022335308 294860024 L0124.203 0404 1.1
O45.00432028%15 0.087) +00.021 MIollsoss 295180304 192320004 1058 1.762e+00 2
— 044 99505714416 0 3220 400 Q01216274 MN23a0aedny 1 a1 094 02100428 .1 2900385 0 ant 2 (01022021
NI .'_,, : 044.963 0.1172 +00.04355%4 543658 597445560 01961 0.1335 6.845 6.5670.155 1.9310.136 0.979 1.04%es03 1
25 ool 044.99832707811 03252 72 515396231856 02424 03743 9078 AAT30AL13 79000364 L1TIX17Me+021 ] i
Ty —— T e o e T T T O T T U T T U T OO T

BIEIIHS2TON0 12051 00083 17046 139520078 10304 007

Sotot 045.02361970732 0.0543 1055 4.594204053
Mavees M5.0267 2690007 03037 ST 0122700688 1900 217620472 12990482 1OMAIAMAIe+ 021
€2 fronce v 043.03900047740 04010 DEAIGTINIINA 1467704598 409 21910610 34640570 0051 1.92Me+02 1 4
O44.9645461 2 02382 03511603312 034202701 6071 38900.325 52260 LO6L 0217
O44.9932707BA1T  0.0842 +00.0763)404500 27560612596) 06206 0.0481 6749 14350058 659500 1010603170403 3.7
O44 90 Ten2920 00060 400 SSA402520081 O0RST 1340029055712 0415401050 3239 17920137 24940 1058 1457204051 4
01583 4000925 134002956224 0311100 el 12820 L0206 245804021
0.1341 137405600084 1.7651 01499 11,373 10170 0909 8.49100+02 1 1
0217% 151 1022647600 -0.0980 0.2435 4,840 08530 0.945 3903604021
m 0449511 5503041 0.1149 1619203481984 1.71730.1171 18.578 27680 32900403 1.4 1 0
O44. 9906230475 00432 Q0377 1653563247744 03013 0.0472 20935 147490 65377040337

045 013783872
043 98309734472
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01607 400 (4064581

Q3173 168
alssnn

2ITIRIG0 2
BT07E300

1377 03839 321
JolTes s

311704 0
0 27030218-145210.185%

28440 14
'\ Wles02 1 4

"




-

Improving docu&ntalist,s tools

.

COSIM

published tables

UPDATE from identifier 1221
UPDATE from coordinates 534
) NEW OBJECTS 100
im.hcm.u DISPLAY (to explore more) 190

ABSTRACT
1INTRODUCTION

2 TARGET AND DATA

All distances for possible matches

X/* Radio/* |denseCor |gamma/* |smm/* |PoC/* |BrownDwarf?/

e/* *

i 0.8 0.2 2.5 16.1 0.7 3.6 9.4
b 1 0.6 51 16.9 2.2 3.6 10

1.7 0.8 5.2 17.4 3.6 3.9 11.1

1.9 1.2 21.6 5.4 4.4 11.6

5.5 1.6 6 23.7 10.2 5.1 11.7
6.1 7.7 7 " 17.3 5.2 12

6.5 7.3 N 21.7  [7.1 [14.7

More detailed information: example of distances of "
possible matches (to explore more) from different \

types of objects in Simbad with the new table to ingest
T yp J g



All http quenes on cds Simbad
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Usage (Se&.’; 2022).

Number of Objects fetch

format object ™

%COO0O (B)

%$PM (B)

FPLX (B)

%RV (B)

SFLUXLIST (G) [$*(B) 1"
UCAC4 701-071307

format object “SOTYPE (V)"
GSC 06581-01729

ﬂl/ 3] rl/
b ’LQQ:“L@“.‘LQ All http queries on cds Simbad
—OQ:Q O O
{\.‘
ll 'l 1/\
I' | I" \
’ . | |||
| | ,/‘ \ I' |
’| [ K \ |
[ [\ 'l ll
. 1000.0K l S
‘l/ |‘ ‘I‘/ / ‘l l .
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Scientific council 2022

CENTRE DE DONNEES
ASTRONOMIQUES DE STRASBOURG

VizieR Staff and contributors:

Astronomers: P.Ocvirk, C. Bot, G. Monari, S.Derriere
Engineers: G.Landais, F.X.Pineau, A.Flint,T.Boch
Documentalists: P.Vannier, E. Perret, C. Fix,
A.Fiallos, M. Brouty

Non-CDS: C. Saillard, T. Keller (Strasbourg
Observatory)




Alicia FLINT
* Ingenieur de Recherche, VizieR developer

o Support VizieR code renewal

Ana FIALLOS

* Ingenieur d'etudes, VizieR documentalist

* Ingestion of catalogues

VizieR - scientific council 2022




VizieR content - |

Bllacohjects
e So—— Binariescataclysmic

S Equivalentwidihs spectralClassification

e s (AUINAANCES webuiae SPECIroSCONY
Binariesecllnsing ProperMotions

- m malors

Starsvariable Mouels u’f osns = Gamxms

Exoplancts SeyferiGalaxies

starsearlytype Eso - Q[,,s,,.-;- nend
alonularclusters “",‘I'ls“’ AL AGH - o
Pl dHeh
t ﬂlﬂmBlWWIﬂBhaﬂﬂ
Ammlcnata IR Masses ‘e o
Hilregions ntlcal ",es
mbl 4 _ FOlﬂﬂlﬂUOll °( ;.rmu n:P MAAGLS

22t Planets+Asteroids =. .= velomlles

Photometrynarrowband Starspeculiar MulunleS[a

lmerslellarMemum Rotat mm
Gravitationallensing oo meryintermediatehand Ga_m_m_a_ra"v g

Tt Sypares

VizieR - scientific council 2022



VizieR content - 11+ =

Ingestion statistitics :
» A steadily increasing volumetry : +1440 in past year

- Total (05/12/2022): 23 006 catalogues, >52k tables

 Dramatic increase of records : 80 billions records (+62%), 85.5TB (+60%)

Brotd WA B As MRS B ot Number of records evolution
0000 9.00E+10
Content 01/10/20XX 8.00E+10
7.00E+10
2250
o - - » 6.00E+10
S - 5 5.00E+10
+
I I : >
8 15000 “g 4.00E+10
5 £ 3.00E+10
o) 2 2.00E+10
o]
E o 1.00E+10 """I
z oo0gr00 -=-===mulll
2002 2006 2010 2014 2018 2022
Year 2004 2008 2012 2016 2020
2013 200 2018 200 2017 2008 2019 2000 2027 2002 Year

year VizieR - scientific council 2022



Special operation for Gaia DR3

6 catalogs :

- Main source

- Extra-galactic

- Non-single stars

- Variability

- Solar system

- Perf. Verification
~70 tables

including 11 large tables
Max > 11 billion records

Tight schedule !

"t

2 saums

2. it
ot

1/355 BP/RP spectrum of Gaia DR3 1832921999904674176 &

D

1/355 RVS spectrum of Gaia DR3 1853153185645293312 &

Wavelength [nm]: 951.12
Normalized flux: -1.00e-17

Axes:

) Log

(9] spprre 22
D Equation ¥

X Wavelength [n v

Y | Normalized flu v

VizieR - scientific council 2022
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VizieR content — HI : Very large catalogs & co Vv

Very large catalogs ingested in past “Thick” catalogs: > 150 columns
year.  SDSS-RM (Reverb. Mapping) (up to
- SDSS DR16 472 columns)

- Dark Energy Survey DR2 In progress/contact made:

- DESI Legacy Imaging Surveys DRS8 * NOAO Source Catalog

- Guide Source Catalogue 2.4.2 * Pan-STARRS DR2

- StarHORSE 2021 (long) * EROS

- TESS Input catalogue v8.2 Planned for 2022:

- GDR2AP « DES: DESI DR8, DECALS DR9/10
* KIDS DR4

* ESO phase 3: ATLAS-DR4, VPHAS+
DR3.2, VIKING DR4

VizieR - scientific council 2022 6
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VizioR
VizieR 40 ®~® 50 - or

Free toxt search —

Gototheclassic form  Advaced search

© 0 9 © @ =

© @ A

Derived products provided in CDS or data available through software, API..

Associated
data

3 “Jy

10

Photometry =

CDS X-Match Service

Choose tables to cross-match

VizieR - scientific council 2022
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VizieR statistics (from the CDS statistics collector)

VizieR queries repartition by output (classic web form and HTTP API) )
[ votable [l conesearch [l <t [l hem! [l o vizexec [l i Total : ~430K queries/day

TAP : ~36.1K queries/day

Associated data (spectra/images): ~900
queries/day

Vv
VOTable

Importance of the Virtual Observatory
(conesearch+VOTable)~70% of the queries

Queries repartition by user-agent

M python
other
java

M curlwge

t Importance of Python(37%),
W topcat TOPcat (8%), curl+wget (9%)

browser
M python-
urllib

VizieR - scientific council 2022



Recent activity

* VizieR certification renewal (Core Trust Seal)
(G.Landais + P.Fernique + F.Genova + M.Allen)

« Database migration for the entire VizieR computer infrastructure (12 databases)
Postgrtesql9.6 - Postgresqll4 (G.Landais)

* Unit migration to VOUNnit for all outputs (G.Landais + S.Derriere)
unity library (N.Gray)

CDS units VOunits
example:
[Msun/yr] log(solMass/yr)
flux 10-13ph/cm2/s/MeV le-10ph.cm**-2 g**-1

« Global indexation for positions using MOC (FX. Pineau + A.Vanhulle + G.Landais)
VizieR moc server: https://cdsarc.cds.unistra.fr/viz-bin/moc

Improve the VizieR granularity :
Qbox (order 8: ~12 arcmin)
- MOC (order 10: ~3arcmin)

* VizieR ingestion code renewal :
a long work just beginning to put the VizieR
source code in the long term -
(G.Landais + Alicia Vanhulle + FX.Pinneau)

VizieR - scientific council 2022 9


https://cdsarc.cds.unistra.fr/viz-bin/moc

30 years (1992) — success !

But also: difficulties of maintenance and fomm——. .,..:....... °

evolution -~ - .
i =10 '*..-:.:.:-

Tech: C, SHELL, AWK, Python, O —— ¢ §‘

Postgres/Sybase, LateX g S | —

>100K lines codes (ingestion code)

The new version

Conserve the knowledge

Lo aiara

Cs mmd v on

Meet the evolution requirements . § |
TA PROOUCERS - o | mcm:.:'o:.wc o s
Adapt the technology " ‘ N L A
— - ', Jeesey -;
Tech: C/C++, SHELL, Python, Postgres, LateX, s — e
ANTLR, ElasticSearch, Rust mﬁw $o S
o 0 o o

Example of updates:

Global indexation(MOC)
FAIR Metadata (Licences, Data origin)

VO compatibility: eg: links (Datalink)

The VizieR Information System - OAIS schema

VizieR - scientific council 2022
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Outlook —2023 and (&

Top Priority = continued support of FAIR data publication from
mayjor journals and data producers through variety of access modes

=> continued support and development of in-house tools to assist
catalogue indexation and ingestion

~Short term emergency: Associated data workflow

- SAADA lead dev retiring
- =>requires new strategy:

 SAADA code assimilation?

* Rewrite lower level workflow?

* QOpportunity to taylor to VizieR needs
Med to long term goals:
- Code renewal (Very high priority, ongoing)
- Consolidation of VizieR team with new staff

VizieR - scientific council 2022
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The Aladin proje

in 2021 - 2022

CDS council - December 6, 2022

Thomas Boch, Caroline Bot, Pierre
Fernique, Mark Allen, Matthieu Baumann,
Francois Bonnarel, Mihaela Buga, Sébastien
Derriere, Hendrik Heinl, Ada Nebot,
Francois-Xavier Pineau, Manon Marchand,
Christophe Saillard, Thomas Keller

CENTRE DE DONNEES
ASTRONOMIQUES DE STRASBOURG



HiPS2FITS
HiPSgen, ...

Download Preview with

'I=.| Aladin Desktop 3 Aladin Lite
L. - 2 in your browser
1 on your machine

——— e ——— -=

Aladin - CDS council 2022




ALADIN: AN INTERACTIVE DEEP SKY MAPPING FACILITY

19941AUS..161..347P

Ph. PAILLOU, F. BONNAREL, F. OCHSENBEIN and M. CREZE

Centre de Données Astronomiques de Strasbourg — CDS
Observatoire Astronomique de Strasbourg
France

2. Aladin Project

CDS began the Aladin project in 1992, The CDS council a i I i
September 19?2. In December 1992, the Astronomy group of mglr}c/?N:lSmdetchi‘:ie%cg:a K:::ﬁm
was the fgndmg needed to start this CDS project. Funding for Aladin’s construc(ign -
approved in June 1993, after a project review. Aladin will provide access, in additi 5 a
complete sky atlas, to up-to-date data contained in Simbad and catalogue arch;v D‘l it “') .
of this tool to some selected sites is foreseen for the end of 1995, - e,
For the interactive sky atlas, requirements in storage capacity ar
for complctc sky coverage (1 TB for a complete sky in oncp:olo{u V:il(;]f z:h riszrl?xiiro?)f ct)'nlc L
and godmg on 16 bits; this can be reduced by using data Compression). Hardware anc; :‘m =
soluuamforom'lbytedmamhwmg exist and are already in use. These solutions 1’¢Iso twan:
WORM optical disks systems and are now used in several places (ESA/ESRIN, STScl );Qon ”
m access speed to stored information is compatible with the proposed applicati'on (Ic.ss' th:ns 3,)¢
minute to access a given sky region image). New technology 1o archive several tens of Th
yles

Aladin - CDS council 2022



Aladin'Desktop %12

What's new in release V12 ?

Photometric tools

- H{'P S suppor ¢ . Planetary data support
- Pixel extraction by regions - HiPS MOC. cataloos
- Table of measurements ’ _

=

a Y
e A

< o

FENNNNNENNNN
B» JZ S FVPIDS v g

Spectrum manipulation
- Spectrum from cubes Cone search update facility
- CASSIS plugin compatibility(IRAP) - Update the contents of

e S e ' a ConeSearch & TAP catalogue plane

MOC improvements 4 A
- 1IVOA MOC 2.0 full compliance
- Resource Tree controlled both |

by space and time filters
- STMOC highlight & selection

EHE I NN N N

Aladin - CDS council 2022



SpacesTime MOG filtering

Aladin - CDS council 2022




o Beta test release in June 2022

e New features

improved GPU rendering
(WebGL/Rust)

access to FITS tiles
new projections

coordinates grid

access to all image HiPS
access to VizieR tables
new color maps

o Official release in January 2023

Aladin - CDS council 2022




HIPS datasets

€ ""P s e

* HiPS creation ongoing

e MeerKAT

Number of HiPS

* JWST first images 1080

1060
1040
e ESO outreach, HST outreach -
1000
[}
980
960
. A
reproceSSIng 9“(% SR DD DD DD DDA d
S S S S S S S S S S S S S S S S S
FIF FEL L@ PP ELEE FEE R RIS P PR
e GALEX |
HiPS volume
428.4718
® PanSTARRS 423.8TB
419178
5 414.47TB
* helping others o
405.17TB

* e.0. LOFAR LOTSS 400.5TB
395.8T8/_/

391 21 g—arrrer—rrrrr—r—r——r——r——r——r——r—=r—==——=—=—=—==




=
o
.
L C’.l
\/‘ . . . o
, R wh? 5" .
. “OQQOJI“-\.f 1™
J o”o lkh‘hno .
. v " - - 00ﬂo'S¢¢IJoo
P A .
o T
h ﬁ ~ P
w%a.&
b -
L Tan -
S ‘Oooww\to.“ -
t ot .. ‘ . . 4
7)) "I
e . " “.‘* ’
. ‘a0
. o..W!V ,
= T T
u L s @ - ‘
O o
r e h "
. e . ﬁ o ot s
L o8
f o- L o e O®
g(o L -
O .,..fhooo .. aw
...u M..
k it b
S
) ... ®
() e
00 ., :%
o %
.w’¥'oﬂdo
vastl
Ny
S R
P *| @ o.‘m N -
. -
N — ol S .-
T R
. o ™ -—
(™ wbé “
b o‘ . lvaooo * +
S T T S RPN L n.v
S S o (= L= "~
o S o o o "
”.u L= L - R4 m

Aladin - CDS council 2022



HiPS access statistics

360k users/month 1.7M queries/day
0 +53% 0+73%

Growth driven beyond
professional astronomy

Aladin - CDS council 2022 .



Conclusion and future plans

30 years of experience

* still learning to evolve and stay strong

Aladin Desktop v12, Aladin Lite v3, HiPS growing
e continuous interaction with the community
* e.g: 2talks and 1 poster at ADASS, 1 VO School

Involvement in large future projects to guide our R&D
e time-domain developments, perspective LSST
* dealing with (large) data cubes
* CASSIS collaboration —> Aladin Desktop plugin
 SKA Orange team —> visualisation prototypes

All this relies on humans as well

Aladin - CDS council 2022



4 .

https://aladin.cds.unistra.fr/AladinLite/showcase/
v3-2022-animation/

Aladin - CDS council 2022 -



R&D @ CDS

and various developments

André Schaaff on behalf of the CDS Team

CDS Scientific Council 2022
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Foreword

* Technological evolutions are fast & various (interactions,
visualization, mobility, components, Big & Open Data, Clouds,
etc.).

* The R&D activity is well identifed since 2 decades, structured
and involving several persons of the staff with the help of (10
to 12 per year) interns and short contracts.

* By the way, a continous training through the presentation of
the results.

6/12/2022 CDS Scientific Council



Internship programme

* After a slowdown in 2021, we had again 12 interns in
2022 who worked with us on a few topics, R&D and
various developments

* Anintern, Thibault Dumortier, hired as apprentice for
one year from September 2022.

* |IT Job Market still tight and hiring is not easy.

6/12/2022 CDS Scientific Counci



Internship programme,remark

* This presentation is not exhaustive, other developments and
experiments were also done without being explicitly explained here
even if interns were involved.

* Example: 2 interns, Baptiste Robert (IUT Charlemagne, Nancy) and
Thibault Dumortier (IUT Schuman, Strasbourg), worked with

Francois-Xavier Pineau, cf. the X-Match service presentation. They
worked with the Rust language.

* QGilles Landais worked without the help of an intern on a LaTex

parser (based on ANTLR) in the frame of VizieR to validate
configuration files.

6/12/2022 CDS Scientific Council n



. Aladin Desktop is regularly used for preparing and
checking observations.

. It allows the overlay of alarge set of instrumental

Fields of View represented in VOTable XML.

. Such FoV can also be created by drawing with the

help of a graphical editor

. Update with recent IVOA standards needed for
better interoperability

6/12/2022

F. Bonnarel, M. Louys, T. Boch, L. Michel
Intern: Clément Nogueira (IUT Schuman,
Strasbourg)

CDS Scientific Council
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Foot print Data model
Update
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IVOA Coords

Data model reuse

Annotation
syntax

Maodel Instances in Votables

Version 1.0

IVOA Progossd Recomumeadation 2022 00 02
o ;l“

Mip ST v et b wm—te s MR

XML representation,

WRODEL AemenT RS Llov™ wr LeTALIEY 1/ M, Ly fe L ea Ll LA fee, e L e
SOOIL rnases"coards™ wrie"attpe /) S, Lvoa. net /e LiCoor g~ i, xad™ />
SLUOAA S
«DNSTANCE dnide™_footprint™ ontypes™imat fow: InatrumentalilfootPrist ™
CATTRIBEE 000 len® 10t fov 101 remen 12 1 Foat Py AT, T e Aaee™
dntypen®feaa: s tring”™ valuoee™Logrent NICHEL"/»
Q"Rl.‘!l‘ 2000 Lan® 1ast fovi Inat rumenta | FoatPrint, avthar _snall*
dntypen®ivaaistring”®
valuan® lasrent . nichalgastro.enistra. e >
«INSTANCE dnrolen®isstfoviimtiremsentalFootPrint, telescope™
aatypen® instfov:Telascape™>
“ATTRINTE dnrolen™iastTovi Telestope, rane™ dnlypes®lenais1ring”
va lues™MocadTe lescape™ />
“ATIRINTE 0o len™ast Tov  Telestope , fescr it o™
datypes™ivaaintring”™ values"sochked teleacape™/»
SCOLLECTRON i inn™ st Tow Telestope, 108t rument “»
«INSTANCE oetypes™iantfov:inat rument™s
ATPRIBUTE oo on™ a1 foui Eastrument  aane™
ot ppee™ Lvoa: s tring™ valvee™MochCaners™/»
ATPRDBUTE onralon™ bt fou: Dastrument descript lon*
Ol ppen™ Lvoa i L r ing™ valvee"soched canera™/»

https://saada.unistra.fr/fov/

6/12/2022
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Drawing and recérdiné insi ‘mentf,footprints

OO/ O

Author Nums V—
Author Lmall | meddet

Telesc OPe NAME - XY MNewton

Instrusent name M
Invirussent description : »
Mode name - PeR a2 0001

Mode lf"-\'!'."..' N PS030 Mo

P
Java script editor : allows to generate instruments FOV by

drawing them from scratch or on top of a template image

6/12/2022 CDS Scientific Council
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The Worldwidelnternet speec .eVqution by Aladin

HiPS logs = ’ -

The Worldwide Internet speed evolution

For several years the astronomical community has been
using the Aladin Desktop client tool to visualize progressive

sky surveys (HiPS) which are distributed through a Rules of the game _ _
collection of servers (HiPS nodes) spread around the world. | @ e i S e e s s @

are distributed by a collection of servers (HIPS nodes) spread around the world.

2.The most widely used HPS ace duplicated on several servers comtituting the

*  The most used HiPS are duplicated on several servers and 403 et d soch Al e sesion subomaticaby sfots oot of e fshst s B terig e

access to all avalable nodes.

each Aladin Desktop session automatically selects one fast 5 Bused onthe Al Deskop o, we ware sbe £ obtaia i vyt of the g connecticn

between the hundeeds of thousands of client sessions and the dozens of servers speead arcund the workd.

site. o o oo o s meid g ot rsion of Lt o St ek oo of st RSB
. . . country, as well as from the point of view of each HPS server.
* The Aladin Desktop logs were exploited to obtain an E——— O p—
evolving matrix of the global connection between the ;918 M Do o o v =

hundreds of thousands of client sessions and the dozens of | |; e s e

servers around the world. . e A mitsm G
Highlights e [
* A mapping that reflects the technological level of each ' :&ﬁ
H . . Highlights 0 :*
country (A 7-year evolution of their bandwidth), strong Amwobgturcthe
H . jon of ¢ | = '
and regular for most countries. e - Eh:
- Strong and regular for most countries
* Aclearly dominant European HiPS implantation. + Rmapping tht o gpughesthe
countries’ spheres of influence i
. . . . . * More HiPS nodes used than declared S
* An obvious benefit for users to have a HiPS node "in their S e e B , -
own country" (or in their own network infrastructure — ex: T T

. NiP?node'hthdrewncoumry' (orin L
Europe, North America...) e vt etk e e — =

* Also related to the global conjuncture (COVID, ...) s

P. Fernique Intern: Mélissa Foechterlé
6/12/2022 CDS Scientific Council (IUT Schuman, Strasbourg)




Chatting with th

* Along-term work started in 2017,
based on an Open source platform —
(RASA). Ve e chawor

» Natural Language query translationto _ e T
understandable queries by the CDS ' |
services.

* Several presentations at IVOA, ADASS,
Astroinformatics.

* Time is coming to propose it on the
new CDS Lab webpage for a larger : : :
testbed 1o N =

It benefits from authors in Simbad, missions and wavelengths in VizieR, DJIN to recognize identifiers in a text, UCDs, ADQL / TAP, the
Sesame name resolver, Aladin Lite, => in-house and VO effort

A. Schaaff, T. Boch, S. Derriere. M. Brouty
Intern: Eléanore Renaud (UTBM)

6/12/2022 CDS Scientific Council



@) Chatbot @) Chatbot

Do you want 1o see arvything etse !
Mere e the slher sky surveys comesponding Lo m)1 s Optical

Here ae (e clher shy surveys Corresgunding Lo M) n Wrared

© Ot B gt B (138 ahy urvysl

D6 you wart 10 See arvything etse !

Mere ave Uhe other shy surveys Comesponding Lo andromeda in Optical

© ot o et St (33 why vy

06 you waet to see anything else ?

Mere 3w the other thy rveys COTAPOnEIng 1o andromeda in X-ray

© vt Pm o 501189 wby v

< e D6 you winst 10 s arvything else !

@ Chatbot . o . »

@) Chatbot

2 o mesnre (2 magrvtade) i Siméad wih an AOGL Suery Mere are

NGC 1234
Galaxy

EE

© Univeriiné de Sermboury / OGS

R

It is dedicated to CDS services but due to its IVOA protocols usage, it will be possible to query outside services in the future

6/12/2022 CDS Scientific Council




Inclusive CDS

* This work was following a SARA
2020 topic “Getting everyone
connected: software and
hardware interfaces that make
a difference for professionals
and students with disabilities in
on-line work; making online Exemple for view accuracy
accessible to everyone around disability
the World.” | Aeeedns i o

Font size

Cesa [JAD 5|29

e p—

2 the Aladin mailing list by sending an e-mail to sympa@unistra.fr with this unique — b
ubscribe astro-aladin . . & — Aladin Desktop
1@ Aladin mailing archive through this link. | - on trancan =

jht

Lotter space

p & Aladin Lite are developed by the Centre de Données astronomiques de

ibuted under GPL v3 licence.

vledgement @

Sky Atlas was helpful for your research work, the following citation would be A. SChaaff, G. Ma ntEIEt, T. Boch

Thi h h d f "Aladii tlas" developed at CDS, Strasb

Fr;cr:esearc as made use of "Aladin sky atlas" developed a rasbourg Intern: Paul Devaux (IUT Charlemagne )

6/12/2022 CDS Scientific Council



Various works

Linked to VO, a development of the Web client for TAP service with a
smart resource locator

This tool is able to manage connections with multiple TAP nodes at the
same time, it can also easily browse join tables

Linked to VO too, a TAP service delivering XMM data

— This service is able to map on the fly searched data on the MANGO
VO data model (draft).

— This capability, unique at the time of writing, has been used as a
reference implementation for the mapping syntax standard.

In the theme of Code to data, a service able to run XMM-Newton
analysis tasks on lists of photons detected inside a sky region drown on
the screen.

6/12/2022 CDS Scientific Council

L. Michel (SSC XMM)
Intern: Cyril Obrecht
(UTBM)

L. Michel (SSC XMM),
M. Louys, F. Bonnarel
Intern: lhsane Errami
(IUT Schuman,
Strasbourg)

L. Michel, P. Maggi, G.
Vasilopoulos (SSC XMM)
Intern: Alexandre Viala
(UTBM)




Future investigations

* A continuous R&D effort to provide an added value
to the data access & presentation mechanisms.

* A Lab part on CDS Website in 2023.

* Continuous efforts to make the data and services
accessible to Everyone : Inclusive CDS

6/12/2022 CDS Scientific Council



Conclusion

* A coverage with various spin-offs:

— improving the services, updating the staff skills
— new (but not enough by itself !) technologies.

 Ateam work at the Observatory level: contracts,
workstations, presentation of the services and the
professions to integrate quickly the newcomers, etc.

* Also a contribution to IT student Education

6/12/2022 CDS Scientific Council



CDS Plans and
challenges

December 7, 2022
Mark Allen - Director CDS
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CDS Strategy

» Constantly evolving — based on scientific needs

* Main strategy for core services is well established:
 Pursue the CDS mission at the highest possible level
e Science-driven Data Centre for “reference” data
e Spirit of Open Science, and application of FAIR principles

e Themes

i) Reinforcement of core mission — trusted reference data centre

if) Enabling science with the CDS services —supporting community use of
CDS services, and development of the CDS science team

ili) Engagement with the astronomy community

iv) Adaptation and innovation — responding to science needs and increasing
volume

v) Building on success of CDS by maintaining specialised staff profiles &

teamwork Ei



Service plans ~5 yr timescale

« SIMBAD
e Exploit new hierarchy of object types in query services.
» Cross-ids with successive releases of Gaia.
e Strategies and tools to systematically cross-id large surveys.
* Work toward SEDs based on cross-ids.
* VizieR
e Towards a merge of normal and large catalogue pipelines.
» Necessary re-writing of legacy code.
X-Match
* Next generation cross-matching service.
» Continue to work on the role of the X-Match service for event brokers.
Aladin
» Exploitation of WebGL enabled Aladin Lite — next innovations.
e Scientific services based on HiPS.
e Use of Aladin in notebooks - ipyaladin.
* Work on the long-term evolution of Aladin Desktop and Aladin Lite.



Plans 2022-202

Continuation of core work of building CDS content and
operating services.

Re-engage with close partners (after ~3 yrs without in-person meetings)

» SAO/ADS — use of CDS generated object-reference mapping.

— indexing of VizieR catalogues.

— common interests in supporting Open Science.
 A&A — processing of A&A papers for SIMBAD and VizieR.
e ESO — use of CDS systems in ESO operations.

— VO evolution and next steps after ESCAPE.

e ESA — use of CDS systems in e.g. ESASky and ESA Datalabs
e CNES — CDS systems to support use of space mission data.

CDS Plans and Challenges .



Plans 2022-202

e CDS Service Developments. (Mostly from yesterday’s presentations)

* SIMBAD distance project — add objects to SIMBAD with well
known distances: Stars and Galaxies.

 Dictionary renewal continues.
e Continued improvements of Documentalist tools.
 Manage with changes in publisher systems.
* Respond to documentalist needs - e.g. tracking progress.
* VizieR renewal - see next slides.
e Aladin Lite v3 - support use by astronomers and projects.
* Progress on the new X-Match prototype.

 R&D for CDS services in new platforms and ‘Virtual Research
Environments’ - discuss with ESA, SKA, etc. , EC projects?

CDS Plans and Challenges -



Outlook —2023 and (& bit) béyond

Top Priority = continued support of FAIR data publication from
major journals and data producers through variety of access modes

=> continued support and development of in-house tools to assist
catalogue indexation and ingestion

~Short term emergency: Associated data workflow

- SAADA lead dev retiring

- =>requires new strategy:
 SAADA code assimilation? FNSO pI‘O pOsal

* Rewrite lower level workflow?
e Opportunity to taylor to VizieR needs
Med to long term goals:

- Code renewal (Very high priority, ongoing)

- Consolidation of VizieR team with new staff

VizieR - scientific council 2022 11



« 30years (1992) — success'! =
« But also: difficulties of maintenance and e — N o
evolution - — .
Q-—---""" “ . O e
« Tech: C, SHELL, AWK, Python, e ~%‘
Postgres/Sybase, LateX g oo | W —
«  >100K lines codes (ingestion code) =y [ e =) R i
—— o o I .. 8. _I_',‘.... m
The new version === ST ® ‘
« Conserve the knowledge | { w0
 Meet the evolution requirements
 Adapt the technology S
« Tech: C/C++, SHELL, Python, Postgres, LateX, —
ANTLR, ElasticSearch, Rust ————
Example of updates: . o @ °
* Global indexation(MOC) The VizieR Information System - OAIS schema
 FAIR Metadata (Licences, Data origin)
VizieR - scientific council 2022 10

VO compatibility: eg: links (Datalink)



Important-data sets in 2023

Maintain approach of being as e TR —
complete as possible with main e, e, “"'---_-
astronomy journals.

What is the “reference data”
from future large missions/
surveys that should be made
available at CDS ?

2023: o S
« DES: DESI DR8, DECALS DR9 e~
* NOAOQO Source Catalogue —
 KIDS DR4

e ESO catalogues

° +++




Plans 2022-2023

CDS infrastructure

* Get through the winter period — with possible electricity cuts.

* Push ahead to have operational duplication of CDS services.
* Involves installation of new firewalls and a hyperviser.

* Finalise plans for moving servers into IPHC.

* Continue to move servers as planned into University Data Centre.
* Depends on readiness of the Data Centre.

* Plan for major upgrades: All-Sky-Data ~ 5PB in ~2025.

CDS Plans and Challenges .



. Y .
Local machine rooms

Retirement of CDS installations in the local

server room on the ObAS site

— Strong encouragement from the University to retire this room

(corresponding to University and national level policies of rationalization/reduction of
small server rooms)

— Loss of the leader of the ObAS logistics team
— Technical limitations of the server room

Our solution: Partnership with the IPHC (UMR7178) on the
CNRS Cronenbourg campus.

=> Technical and functional conditions appear a

priori to be adapted to our desired level of operations
University Data Centre will become the main local site for
our installations.

We aim to begin relocation of servers in the first half of 2023

CDS council — December 2022 — P.Fernique




B Renew / updated

(to be) removed

B Ongoing

CDS web
site

B Steady

“oir

HiPS
proc.backend




Recherche Data Gouv - '.naugurated July 2022

» o8

New French initiative in the National Plan for Open Science
— CDS is named as one of the Thematic Reference Centres
* Define the international data description standards in their thematic field;

* Define and disseminate best practices for data collection, documentation,
processing and dissemination in their thematic field;

* Support inclusion in and compliance with the international ecosystem.
* Repositories are to be ‘harvested’ by Recherche Data Gouv;

Data ‘workshops’
' Resource centres

Thematic reference
Centres

https://recherche.data.gouv.fr/en




Projects «

e ESCAPE - final phase now, conclusion in Jan 2023.
 ESCAPE follow-on projects:
e Proposals for EC calls - consortia forming now.
e Expect to make use of Cascading Grants of a big cluster project.

* Europlanet 2024 Research Infrastructure (EPN-2024-RlI)
e Small but important CDS participation (~20PM).

o XMM2ATHENA (started 2021)
* A. Nebot is the ObAS coordinator. Postdoc to be recruited
e ~5PM participation of CDS related to X-Matching

e EOSC Future - large (~40 M€) project of science and e-Infrastructures
o Started April 2021, ends August 2023.

e CDS is small part for Test Science Cases and training activities. New
project engineer (M. Marchand) making fast progress! [



Events for -2023

—_— g—,
CDS 50th anniversary ... continuing into 2023 :-) ! . @D)

- ™
‘ 1972-2022
* American Astronomical Society (AAS) meeting

* 8-12 January, Seattle.
* CDS-50 theme for exhibit booth (4 CDS staff).

* CDS interaction with US community. , - | 5% { 3
* Aladin demonstrations - Aladin Lite v3, Aladin Desk. V12, HiPS network. ﬁ \@D
* Gaia@CDS services (in particular with Berkeley prize) - 7N
* Re-connections: AAS publishing, SAO/ADS, NED, NASA, Rubin/LSST. ALF FAIR

* SF2A 2022 - Hosted by Observatoire astronomique de Strasbourg. i) I )\I \

« 20-23 June 2023. lor-

* Proposal in preparation for an Open Science session. \.\'ll'()lvl()lll("lX

Since

* European Astronomical Society annual meeting

* Krakow, Poland, 10-14 July 2023.

* CDS Booth in exhibit hall

* Proposed Special session ( decisions before end 2022)

e Science with the Virtual Observatory: status, success cases, and the
future

e EOSC training at the booth (?)




Events for 202

* IVOA

* Interoperability meeting, Bologna, Italy, 8-12 May 2023
* Large participation important - after 6 virtual meetings...

e Planning for the future of VO activities:

* (SKAO now a IVOA member, Rubin/LSST engaged - ‘VO first approach’).
* European approach - defining what next after ESCAPE.

o ADASS 2023 - Tucson, USA, 5-9 November 2023
e Plus IVOA interoperability meeting afterwards.
» CDS participation (with economic/environmental considerations).

e Others:

ASOV, RDA, EOSC, Science visits, Science conferences, Data Infrastructure
conferences...

e Looking ahead - a Focus Session has been proposed by IVOA for the IAU GA,
Cape Town, August 2024. Envisage having associated hands-on workshop.



Pursue the staffing replacements

- discussion with INSU it anuary 2023.

* Documentalist  Aladin / visualisation engineer

* Increasing number of references, and * Unique opportunity to respond to new
complexity drives need. SKA mission.

* Necessary replacement of Documentalist e Build on revolution of HIPS/MOC/Aladin.
who departed in 2021.

. N _ e (Critical replacement of F. Bonnarel
* FSEP ‘mobility’ position open now with (2024).

result known in Jan 2023.
|  SKA SRC work would depend on it.

e Figure 4. References in SIMBAD * Renewal of Vizier ingestion process
underway with contract engineer

° Administrative Assistant * 2 engineers per major CDS service are

» CDS needs admin staff with expertise on necessary for operations & development
contracts.

* CDS cannot operate without it! Note: Expected retirement of another

» Replacement of Admin Assistant who left engineer in ~2025-2026. (Also retirement of
in 2020. another ObAS engineer (~2027) who

* Temporary contractor left Oct 2021. developed SAADA which is used by CDS) .



CDS Scientists

* Necessary expertise of active scientists covering wide range of astrophysics
research areas.

* Necessary diversity of scientific profiles.
* Recruitment being sought via CNRS and CNAP competitions
(4 candidates being supported for 2023)

Contribute to all scientific aspects of the CDS mission:

» Selection and validation of scientific data.

* Providing expert scientific advice and setting the scientific strategy.

* Supervision of the scientific development and evolution of the CDS services.
* Support the users (hot-line, dissemination, documentation...).

Priority areas related to CDS service tasks:

e Scientific support of SIMBAD

e Catalogue, spectral, data cube and multi-dimensional data expertise

o Expertise for current and future very large data sets

o Data Science and Astro-statistical and expertise (machine/deep learning)



CDS serwces |n context of educatlon and




Summary-

* An exciting new year coming up after the challenges of 2022:
* CDS operations in a more certain environment (let’s hope).
* Re-connecting with partners in-person.
* New proposals: EC, FNSO. Also CNES APR.
* Pursue engagements with projects - in particular SKA.
* CDS to establish functional activities connected with Recherche Data Gouv.

* Defining the next phases for VO interoperability (and connections to EOSC
and other Open Science infrastructure).

* Challenges:
* Staffing replacements.
* Strengthen the CDS scientific team — and how we describe it.

* Positioning of CDS services in context of large projects and science
platforms.

* All-Sky-Data renewal — find a funding mechanism.
* Ensure smooth transitions for changes of infrastructure - server rooms.



Open Science in Astronomy - workshop in SF2A

The themes of the workshop will be :

e The use of Open Science tools and services for astronomy research
e Current and future reference data sets in astronomy

e Plans and challenges for data services in astronomy

e Innovations to support scientific discovery with big a rich astronomy
data sets

e The FAIR principles in astronomy and beyond.
e FAIR - Findable, Accessible, Interoperable and Re-usable



