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Identifying Priorities 

•  CSP	iden>fies	common	scien>fic	needs	
–  Via	IVOA	member	projects	and	their	Science	Advisory	
Boards/CommiJees	

–  By	interac>ng	with	science	communi>es	
•  Engagement	with	big	projects	

–  Focus	sessions	(May	2013,	May	2014,	June	2015)	
–  Connec>ons	via	IVOA	member	projects	
–  Big	projects	more	integrated	with	VO	projects	
– ASTERICS	!!!	



IVOA approach 

•  Focus	sessions	invite	projects	to	interact	with	
IVOA	to	make	sure	VO	is	relevant	to	their	
needs	

•  Iden>fy	use	cases		
•  Derive	requirements	with	TCG	
•  Use	requirements	to	guide	the	standards	
development	in	WGs,	and	to	manage	scope	
and	>ming	



Make the big projects ‘Participants’ in the 
development of the VO, e.g. ASTERICS 

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	

~ 600	m
	

Cluster	of	ESFRI	projects	and	their	pathfinders,	and	relevant	research	infrastructures			



Current & emerging  priorities 

•  Current	priori>es	relevant	to	big	projects	
coming	in:			
–  In	par>cular	the	Mul>-d	next	steps	
– Time	domain	
– Provenance	

•  Emerging	Priori>es:	
–  Interoperability	of	big	projects	
–  ‘Run	the	code	next	to	the	data’	
	



Current Priorities 

•  Mul>-dimensional	data	
•  Time	Domain	Astronomy	

Multi-dimensional Data!

!

Time Domain Astronomy

Science Priority Areas

Radio astronomy, Integral Field Spectroscopy, high 
energy, polarization, simulation, data mining datasets + ...

Time Series, light curves, transient event reports, +...

• Need to ensure that these are accessible 
and useable within the VO
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• Need to ensure that these are accessible 
and useable within the VO

Science Drivers
• Uniform discovery and access to multi-d data	

Use Cases : e.g. Search for water maser features in a star formation region!
Need:  3-D image cube consisting of 2 space and 1 frequency/velocity axes, with ability to search in 
frequency/velocity at every spatial pixel!
!
Show me a list of data that satisfies:!
I. Datatype=cube with 3 dimensions!
II. Axes include Frequency!
III. Axes include RA!
IV. Axes include DEC!
V. Frequency range includes 22 GHz !

• Interoperability of multi-d data	
• compare and combine at different levels, e.g. compare coverage, combine 

measurement axes	

• Visualisation - big cubes, combined data
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Minimal requirements
Multi-dimensional Data Access minimal requirements:!
! •! Data Discovery (Query)!       
! ◦! A service shall be able to receive queries regarding its data collection(s) from a client, with the client placing              

one or more of the following constraints:!
! ▪! RA,Dec!                     
! ▪! Frequency/wavelength!                     
! ▪! Polarization states!                     
! ▪! Spatial size!                     
! ▪! Angular resolution!                     
! ▪! Integration time!                     
! ▪! Time of observation!                     
! ◦! A service shall return to the client a list of observations, and the corresponding metadata for each observation,              

meeting the user-imposed constraints.  In the event that the user places no constraints, the entire list of 
observations, and the corresponding metadata for each data set, shall be returned.  In the event that no data 
meet the user's constraints, the service shall indicate the absence of any matches.!

! •! Data Access!      
! ◦! Once a user has the list of observations that satisfy the constraints, they select all or a subset of the              

observations and:!
! ▪! Download the complete science data for each of the selected observations (the service shall return the                      

complete multi-dimensional science data and metadata for each selected observation) or;!
! ▪! Download simple cutouts of the science data for each of the selected observations (the service shall be                      

able to extract and return a user-specified subset of the complete multi-dimensional science data and 
metadata for each selected observation).  !

! •! Simple Cutout!      
! ◦! For a simple cutout, the user-specified subset is restricted to be a contiguous interval within each dimension              

of the multi-dimensional science data. The user should *not* be allowed to specify subsets with "gaps" or 
resampling or anything like that.!

! ▪! Spatial: (a coordinate and a radius)!                     
! ▪! Energy: one interval (from energy1 to energy2)!                     
! ▪! Time: one interval (from time1 to time2)!                     
! ▪! Polarization: a list                     



Priority Area Status 

•  Convergence	of	1st	set	of	Mul>-d	standards		
–  Finalising	stds	will	allow	moving	to	the	next	steps	
–  Implementa>ons	being	presented	here	
–  Feedback	is	precious		

•  Time	Domain		
–  Transient	event	networks:	

•  VOEvent	infrastructure	well	defined	
–  Time	series	area	being	re-mo>vated		
–  Looking	for	‘champions’	of	the	cause	



Astronomy	ESFRI	&	Research	Infrastructure	Cluster	



Reference Implementations 

•  AMIGA	SIAv2	Archive	
Prototype	

•  CADC	implementa9on	of	
the	SIA-2.0	

•  Client	implementa9on		
–  		

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	



Amazing tools for using SIA v2… 

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	

CASA	viewer?	

QFitsView?	
DS9?	

KARMA?	
VISIVO?	

Euro3D	?	



Current activity 

•  Programma>c	tes>ng	of	implementa>ons	
•  Feedback	expected	on	May	2016	>mescale	
•  Iden>fy	benefits	of	Simple	‘cube’	access	
•  Review	scien>fic	direc>ons	and	realis>c	goals	
for	implementa>ons	and	tools	

•  Links	with	other	emerging	approaches	

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	



•  HiPS:	Hierarchical	Progressive	Surveys	
– Mul>-resolu>on	HEALPix	data	structure	for	

•  Images	
•  Catalogues	
•  3-dimensional	data	cubes	

– Conserves	scien>fic	data	proper>es	alongside	
visualisa>on	considera>ons	

–  Implemented	for	~250	data	sets	and	growing	
– New	levels	of	interoperability	
	

03/12/2015	 A	New	Bibliographical	Feature	for	SIMBAD		 15	

HiPS		
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HiPS	–	Tiles	and	Pixels,	and	MOC		

512 x 512

512 x 512

512 x 512

ktile=3
θtile=7o.33
kpix=12
θpix=51”.55

ktile=4
θtile=3o.66
kpix=13
θpix=25”.8

ktile=5
θtile=1o.83
kpix=14
θpix=12”.9
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-	HST	ACS	

-	DSS	
-	SDSS	

-	CFHTLS	

-	IRAS	

-	WMAP	

-	PLANCK	HFI	

-	SCUBA	

-	NVSS	

--------	Tiles	--------	



Astronomy	ESFRI	&	Research	Infrastructure	Cluster	

Aladin	&	Aladin	Lite	
	
…	and	ESA	Sky	built	on	
Aladin	Lite	



HiPS at IVOA 

•  Standardisa>on	in	
discussion	

•  ObsCore	
•  Register	HiPS	nodes	
•  HiPS	network	simple	
but	prac>cal	–	matching	
needs	

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	



Capturing use cases and 
requirements 

•  What	are	the	data	access,	discovery	and	
interoperability	aspects	of	your	project?	

•  Simple	statements	on	use	cases	
– What	parameters	need	to	be	searchable	
– Use	case	scenarios	

•  Requirements	to	be	derived	from	use	cases	
•  IVOA	use	cases/requirements	to	be	more	
formalised	in	2016	

•  ASTERICS	partner	uses	cases	–	discuss	here!	

Astronomy	ESFRI	&	Research	Infrastructure	Cluster	


