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Since	1972…	

•  Collect	useful	data	on	objects	in	electronic	form	
•  Improve	them	by	criWcal	evaluaWon	and	combinaWon	
•  Distribute	the	results	to	the	internaWonal	community	
•  Conduct	research	using	the	data	

Science	Driven:	
	-		Necessary	evolu.ons	to	meet	the	scien.fic	reference	
service	needs	of	the	astronomy	community	
-  Innova.ons	to	meet	challenges	and	ensure	sustainability	

-  Science	is	changing,	technology	is	changing	
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Astrophysics	today	

•  Science	quesFons	drive	the	need	for:	
– mulW-wavelength,	mulW-messenger	observaWons		
–  an	All-Sky	approach	using	‘Big	Data’	surveys		
–  combinaWon	of	archival	data	and	informaWon	in	
publicaWons	

•  Reference	Services	
are	essenWal	for:	
– Qualified	informaWon	
–  Interoperability	
–  Enabling	science	
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Gaia	mission	data	–	released	Sept	14,	2016		by	CDS	



CDS	Reference	Services	
Astronomical	Objects	:				
IDs,	bibliography,	measurements	
	

Catalogue	Service	:			
Catalogues,	published	tables,	observa.on	logs,	
surveys,	associated	data:	images,	.me	series,	
spectra	etc.										
										

VisualisaWon	and	integraWon	:																							
images,	catalogues,	archives,	VO	portal,	All-sky	
capabili.es	
	

X-Match	:	Catalogue	cross-match		

VO	compaWble																						CerWfied																															CollaboraWve:	

ESO	
ESA	
CNES	
NASA	
ADS	
NED	
	



CDS	Reference	Service	Content	
Astronomical	Objects	:				
~8.5	million	objects,	~24	million	ID,	14	million	
cita.on	links		
	

Catalogue	Service	:			
15366	Catalogues,	32991	published	tables,	19.2	
billion	rows,	millions	of	associated	data:	spectra,	
.me	series,	images										
										

VisualisaWon	and	integraWon	:																							
325+	HiPS	surveys:	images	(105	TB),	catalogues,	
archives,	VO	portal,	All-sky	capabili.es	
	

X-Match:	All	CDS	catalogues		



Services	for	the	global	astronomy	
infrastructure	

•  Leadership	and	parWcipaWon	in	global	
standardizaWon		
–  Framework	for	global	astronomy	interoperability	

•  Provision	of	services	and	sogware	
components	(tools)	that	are	used	by	many	
archives	and	data	centres	(astronomical	object	name	
resolving,	visualisaWon,	data	access)	

•  ContribuWon	to	the	wider	data	sharing	and	
Open	Data	iniWaWves		
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CDS	–	a	vital	part	of	the	global	
astronomy	infrastructure		
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Ground	and	Space	
Observatories,	
Instruments	and		missions	

Archives,	Services	

Reference	Data	Centre	

Virtual	Observatory	

Data	e-Infrastructures	

Astronomy	Data	Centres	

Journals	

+	…	

20	members	

CADC,	MAST,	HEASARC,	IPAC,	+	…	

+	RDA	Europe	
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CDS	acFviFes	

standards	



ExperWse	of	integrated	team		
•  ScienWsts		(3	CNRS,	7	CNAP	)	

–  Necessary	experWse	of	acWve	scienWsts	covering	wide	range	of	
astrophysics	research	areas,	requirements,	guidance,	tests,	
disseminaWon,	inspiraWon	

•  Sogware	Engineers	(8)	
–  Development	for	astronomical	applicaWons	with	high	level	of	
Science⬌	IT	interacWon.	Important	R&D	to	evolve	the	services		

•  Documentalistes	(10)	
–  Special	profiles	for	data	ingesWon	from	literature	with	high	level	
of	quality	and	scienWfic	guidance	

•  Interns	(~10),	Students	(2),	Post-docs	(2),	Contractors	(5)	
•  Admin	Staff	(2),	Admin	&	IT	Support	shared	with	OAS	(4)		
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Governance	

•  Infrastructure	de	Recherche	on	MENESR	
NaWonal	Roadmap		

•  AuthoriWes:	CNRS-INSU	&	Université	de	Strasbourg	
–  these	authoriWes	nominate	the	CDS	Director	

•  InternaWonal	ScienWfic	Council	
–  3	year	term	(2016-2018)	
–  RepresentaWves	from	ESO,	ESA,	NASA,	CNES		
–  Currently	South	Africa,	India,	Czech-Republic	
–  French	astronomy	community	representa.ves	
–  Invited:	Director	OAS,	CNRS-INSU,	UdS	VP-Research	
– Annual	meeWng	and	wriren	report	
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CDS	an	integral	part	of	the	Observatoire	
astronomique	de	Strasbourg	

•  A	host	insWtuWon	of	the	‘right	size’	
•  Synergies:	Scien.fic,	Technical,	Organisa.onal	
•  CDS	gains	access	to	scienWfic	experWse	
•  Strong	coordinaWon	with	OAS	Director	
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CDS	within	the	Université	de	
Strasbourg	

•  CDS	provides	pioneering	experWse	for	Science	
Data	Sharing	

•  SupporWve	University	environment	
– EducaWon,	research,	training	
– Excellent	regional	relaWons	with	engineering	
schools	and	other	universiWes		
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French	Astronomy	(+)	
	
•  ProspecWve	Astronomie	et	Astrophysique	de	l’INSU	
2014:		
–  “…	CDS,	infrastructure	de	recherche,	pilier	incontournable	
des	bases	de	données	françaises”		

•  Complementarity	with	other	ANO5	labeled	acWviWes.	
–  CDS	plays	supporWng	role	

•  Coordinator	of	INSU	AcWon	Specifique	Observatoire	
Virtuel	(ASOV)		

•  Partnership	with	CNES	–	space	mission	data	&	tools	
•  CDS	supports	French	strengths	in	data	driven	science	
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European	Astronomy		

•  Partnerships:	
–  	Astronomy	&	Astrophysics	Journal																				

addressing	the	European	community	needs	

– ESA	and	ESO	–	major	Astronomy	Infrastructures.	
Recently	adopted	CDS	HiPS	and	Aladin	Lite	into	
their	archives	and	systems	
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CollaboraWve	approach	–	
mutual	benefits	for	shared	and	
interoperable	systems	



European	Projects	
•  Leadership	of	Euro-VO	
–  Series	of	6	European	projects	2001-2015	
–  4	led	by	CDS	2006-2015	(Development	projects	→	Sustainability	study)	

–  ContribuWons	to	Astronet	
•  ASTERICS	H2020	cluster	project	

–  2015-2019,	~20	partners,	15	M€	
–  CDS	leads	Data	Access,	Discovery,	Interoperability	Work	Package	(WP4)	

•  RDA	Europe	project	1,2	&	3		
•  FP7	Science	Projects:	ASTRODEEP,	VIALACTEA	
•  AENEAS	H2020	–	SKA	data	Centre	Design	study		

–  starWng	Jan	2017	(CDS	is	a	minor	partner)		
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InternaWonal	Astronomy	

•  CDS	services	used	as	essenWal	components	of	
major	Astronomy	Data	Centres	and	observatories	

•  Partner	with	Harvard	Smithsonian/NASA/	ADS	
– Astrophysical	Data	System	–	prime	astronomy	
literature	database	(CDS-ADS	roles	well	defined)	

•  Arrangements	with	major	journals		
•  Founding	member	and	leadership	roles	in	the	
InternaWonal	Virtual	Observatory	Alliance	(IVOA)	
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IVOA	

•  Framework	for	interoperable	and	efficient	
access	to	astronomical	data	and	services	

•  e-Science	for	Astronomy	
•  Based	on	Global	standards	
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CDS	–	a	major	contributor	and	leader	
	
21	standards	(2011-2016),	12	with	
CDS	author	
	
CDS	services	VO	compaWble	and	
leading	the	way	
	
	
	



Data	Sharing	

•  CDS	parWcipates	in	the	Research	Data	Alliance	
(RDA)	
–  ‘building	the	social	and	technical	bridges	that	
enable	sharing	of	open	data’	

– Builds	on	experience	of	Astronomy	being	at	
forefront	of	data	sharing	

– Common	framework	for	data	infrastructures	is	in	
line	with	CDS	strategies	
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CDS	2015	–	2016	


CDS	ScienWfic	Council,	7-8	November	2016	
	



2015	-	2016	

•  First	year	under	new	director	
•  Core	work	of	building	CDS	content	and	
operaFng	services	

•  High	level	strategy	and	plans	
–  Preparing	for	evaluaWons	

•  Re-organisaWons	of	some	CDS	processes/teams	
•  ConnecWons	and	CollaboraWons	
•  InteracWons	with	users	–	schools	and	training	events	
•  Projects	–	ASTERICS,	ASTRODEEP,	VIALACTEA,	ARCHES,	RDA,	Europlanet	
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•  CDS	renewed	as	
“IR”	on	the	French	
naWonal	Research	
Infrastructure	
roadmap	
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•  CDS	among	
other	
infrastructures:	
–  Intl.	(ESO)	
– Very	Large	IR	

•  CFHT,	IRAM	

–  IR	
•  HESS,	ESO-
INSTRUM,	
LOFAR-FR	
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CNRS	Commiree	for	TGIR	

•  Official	visit	requested	by	CNRS	
•  Visit	took	place	September	15,	2016	
•  We	CDS	presented	as	an	astronomy	reference	data	centre	

that	is	unique,	essen.al,	and	works	well	

PosiWve	response:	
•  Nous	avons	tous	été	impressionnés	par	la	qualité	de	cege	structure,	de	

remarquable	visibilité	interna.onale,	et	qui	servira	à	l’évidence	de	référence	
dans	la	construc.on	des	poli.ques	de	données	de	nombreuses	infrastructures	
de	recherche.	

•  Vous	pouvez	être	assuré	de	notre	sou.en	renouvelé	dans	le	financement	du	
CDS,	dont	nous	espérons	pouvoir	accompagner	au	meilleur	niveau	les	ac.vités	
et	les	inves.ssements	futurs.	
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HCERES	evaluaWon	–	in	progress	

•  Haut	conseil	de	l’evalua.on	de	la	recherche	et	de	
l’enseignement	supérieur	

•  5	year	evaluaWon	of	OAS	
•  CDS	reports	for	
–  2011	–	2016	acWviWes	and	future	prospecWves		
–  CDS	as	a	naWonal	observing	service	
–  CDS	Science	team	as	part	of	the	OAS	

•  ProspecWve	and	Strategy	–	provided	to	Council	
•  	VisiWng	commiree	expected	early	2017	
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Highlight:	CDS	Content	2015-2016	
Astronomical	Objects	:				
~8.5	million	objects,	~24	million	ID,	14	million	cites	
+0.5	million	objects,	+1.2	million	IDs,	2.2	million	c.	
	

Catalogue	Service	:			
15366	Catalogues	+1270	Catalogues,	+64	
Catalogues	+	associated	data	(18k	images,	2M	
spectra),	+	2	surveys	LAMOST,	CoRoT					
										

VisualisaWon	and	integraWon	:																							
325+	HiPS	surveys:	images	(105	TB),	catalogues,	
archives	+40%	HiPS,	+100%	by	volume	

X-Match:	All	CDS	catalogues		



Highlights:	citaWons	and	usage		

•  Textual	citaFons	idenFfied	by	ADS	
•  In	2015,	695	refereed	papers	cited	the	word	
SIMBAD,	384	the	word	VizieR,	and	81	the	
word	Aladin		

•  Usage	StaWsWcs	–	in	detailed	presentaWons	
– SIMBAD		~510	000*	queries/day	
– VizieR	~380	000	queries/day	
– Cross-match	~600	jobs/day	
– Aladin		+	11%	acWons/day,	hosts	+10%	
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Highlights:	CDS	services	are	widely	and	
heavily	used	

•  ~800	000/day	in	2015	to	~890	000/day	in	2016	
–  (but	working	to	reduce	by	making	queries	‘smarter’/’efficient’)	
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Highlights:	Gaia	DR1	in	CDS	Services	

•  CDS	a	member	of	Gaia	CoordinaWon	Unit	9	
•  Partner	data	centre	for	DR1	
–  Planning,	rehearsals,	strict	non-disclosure	before	
release,	Release	14	Sept	2016	

•  Gaia	DR1	at	CDS:	
–  	VizieR	
–  TAPVizieR	
–  Cross-Match	Service	
– Aladin	
– HiPS	catalogue	
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Density	map	of	~1	billion	Gaia	
sources	generated	by	CDS	



Highlight:	VizieR	Associated	Data	
Service	

•  Data	associated	with	publicaWons:	spectra,	Wme	series,	images	
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Highlight:	Aladin	Lite	

•  ImplementaWons	
•  CriWcal	improvements	
enable	CDS	Portal	and	
ESASky	

•  CollaboraWons	
improve	data	quality	
and	sogware	
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Aladin	Lite	/	HiPS	implementaWons	
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ESASky	

LIGO	

IRAP/CADE	

+	many	more	



CDS	Impact	-	disseminaWon	

•  Papers	
– Refereed	papers	provided	(28	in	2015,	15	in	2016)	
– ADASS	2015	–	13	poster	papers,	1	oral	
– ADASS	2016	–	6	posters,	5	oral	presenta.ons	

•  Invited	talks	include:	
– LSST@Europe2	MeeWng	(Allen)	
– ASKAP	2016	MeeWng	(Vollmer)	
– SCIOPS	(ESA,	ESO)	(Allen,	Genova)	
– High	level	Data	Sharing	presentaWons	(Genova)	
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ADASS	



Highlight:	Specific	Training	Events	
•  The	CDS	Student	Workshop	on	“Accessing	and	
Analyzing	MulWwavelength	Astronomical	Data”	
–  SAAO,	May	2016	

•  CDS	tutorials	at	the	Science	WriWng	for	Young	
Astronomers	(SWYA)	school	
–  Puerto	Varas,	Chile	in	April	2016	

•  CDS	tutorials	at	the	ASTERICS	DADI	VO	School	in	
Madrid,	December	2015	(and	prepara.ons	for	the	
upcoming	ASTERICS	DADI	School	in	Strasbourg	to	be	held	in	
November	2016.)	

•  VO	tutorials	in	various	Doctoral	Schools	in	Paris	in	
march	and	May	of	2016	
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Hands-on	with	CDS	tools	
	
	



Highlights	

•  Françoise	Genova	–	Étoile	de	l’Europe	prize	
– Prize	of	the	French	Ministry	of	Na.onal	educa.on,	
Higher	Educa.on	and	Research,	for	the	CoSADIE	
project	

•  AENEAS	Horizon	2020	Project	approved	
– Advanced	European	Network	of	E-Infrastructures	
for	Astronomy	with	the	SKA	
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CDS	Staff	

•  Mihaela	Buga	was	successful	in	CNRS	
compeWWon	for	a	documentalist	posiWon	
(November	2015)	

•  François	Ochsenbein	departed	ager	being	at	
CDS	from	the	very	beginning	(1971/72)	
–  Instrumental	in	the	creaWon	and	operaWons	of	
many	aspects	of	the	CDS,	in	parWcular	the	
catalogue	services	
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Students,	Postdocs,	Contractors	
•  Maxime	Beuret	successful	defended	his	PhD	thesis	
Sept	2016	(supv.	Cambrésy)	

•  QuenFn	Agobert	started	PhD	Sept	2016	(supv.	Siebert)	
•  Heddy	Arab	started	as	Postdoc	on	VIALACTEA	(Jan	
2016)	

•  Jenny	Sorce	started	as	Postdoc	on	the	ASTERICS	
project	(Oct	2016)	

•  Chaitra	started	as	Engineer	for	ASTERICS		
•  Thomas	Delacour	–	Engineer	(SIMBAD/bibliography)	
•  Pascal	Wassong	–	Engineer	(Astrodeep)	
•  Vincent	Kaestle	–	Engineer	(DJIN	bibliography)	
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Changes	to	meet	challenges	

•  CDS	service	integraWon	and	portal	
– New	portal	in	development	

•  Process	for	large	catalogues	integrated	more	
strongly	in	VizieR		

•  Re-organisaWon	of	Acronyms	and	DicWonary	to	
enable	shared	workload.	More	mobility	between	
SIMBAD	and	VizieR	roles	

•  UpdaWng/renewing	tools	used	by	documentalists	
– DJIN,	bibliographic	processing		
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CDS	and	VO	

•  ConWnuaWon	of	high	level	parWcipaWon	in,	and	
leadership	of	VO	

•  VO	implementaWons	in	CDS	services	
•  HiPS	standardisaWon	in	progress	
•  VO	work	in	frame	of	ASTERICS	project	
•  VO	ADASS	paper	–	re-mo.va.ng	VO,	in	
par.cular	for	engagement	with	big	projects	
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Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	

ASTERICS  
•  A	€15	million	Research	Infrastructure	funded	
by	EC	Horizon	2020	framework	(2015-2019)	
– To	help	solve	the	Big	Data	challenges	of	European	
astronomy	and	astroparWcle	physics	

– To	provide	direct	interacWve	access	to	the	best	
European	astronomy	data	in	an		internaWonal	
framework	

– Cross-cuong	synergies	and	common	challenges	

Astronomy	ESFRI	&	Research	Infrastructure	
Cluster	



Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	

concept and approach 
•  SupporWng	the	European	Strategy	Forum	on	
Research	Infrastructures	(ESFRI)	

•  Aspiring	ESFRI	projects	+	pathfinders	
•  Other	world-class	research	infrastructures	
– e.g.	LOFAR,	Euclid,	LSST,	Virgo			

Astronomy	ESFRI	&	Research	Infrastructure	
Cluster	



Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	

ASTERICS connections: 
gravitational waves 

ASTERICS	fostered	
use	of	VO	for	grav	
wave	EM	follow-up		

Astronomy	ESFRI	&	Research	Infrastructure	
Cluster	
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Summary	
•  A	busy	year	with	many	transiWons	
•  Very	good	data	ingesWon	rates	and	service	usage	
staWsWcs		

•  ConnecWons	made	with	partners,	CDS	visible	in	
the	community	

•  InteracWons/feedback	from	users	
•  Projects	finishing	and	new	ones	to	begin	
•  VO	–	ASTERICS	in	full	operaWon	
•  High	level	strategy	prepared	for	TGIR	visit	and	
HCERES	evaluaWon	
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