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Foreword
● What I will not describe in this talk

– How documentalists work, or the internal tools used to feed the services on 
a daily basis. But keep in mind this remains at the core of everything else !

– The science that is produced by CDS scientists

– Latest prototypes being developed (R&D)

● What I will focus on
– Highlighting some recent features, or services you might not know exist

– Try to answer various useful questions, with live demos 

● And I hope you will
– Discover new possibilities

– Spread the word and become « CDS ambassadors » 

March 26Astro-lunch



You probably already know about CDS



The « demo booth effect »
● CDS booth at AAS

You guys are doing a great job !
I use SIMBAD everyday !!

Do you have 5 minutes
for a demo ?

… 20 minutes later ...

OMG this is amazing !
I had no idea you could do that.

I have to tell my students...



Copyright: ESA/Gaia/DPAC, CC BY-SA 3.0 IGO 

How can CDS tools help you… ?

● Find what region has been observed by SDSS and GALEX and HST (V 
band) ?
– And use this region to query a VizieR catalogue ?

● Publish a collection of images, cubes ?

● Reproduce the Gaia DR2 radial velocity map ?

● Visualize the rotation of the LMC ?

● Know when new papers dealing with your favourite object are added 
in SIMBAD ?

● Display the positions, names and V magnitudes for QSOs brighter 
than V=18 located within 10 degrees of the north equatorial pole

● Find the 10 most studied objects in MNRAS in 2015 ?



Plan

● All-sky approach : HiPS and MOC

● Aladin Desktop v10 : (some) new capabilities

● Creating custom HiPS, and usage of Aladin Lite

● Table Access Protocol (TAP) for advanced queries

● CDS and you : login, annotations, tutorials, social media, 
SimWatch, ...



All-sky approach : a paradigm shift

● From pointed images 
(or cutouts) : show me 
the 2MASS image of 
M87...

● … to all-sky : show me 
the 2MASS survey, 
centered on M87
(possible access to progenitors)

→ Enabled by HiPS
         … and MOC



What is HiPS ?

● Hierachical Progressive Survey
“The more you zoom in on a particular area, the more details show up”

● Multi-resolution HEALPix data structure
for Images, Catalogues, 3-dimensional data cubes, ...

● Conserves scientific data properties alongside visualisation 
considerations

● No databases or servers, just HTTP



What is HiPS ?

● HEALPix (Gorski et al. 2005)
– 12 quadrilateral pixels

– 2x2 division at each level
– Equal area, Iso-latitude

● HiPS = Mosaic of HEALPix 
tiles (HEALPix pixel 
geometry)



What is HiPS ?

● HiPS =
Collection of
tiles as files.



What is MOC ?

● Multi-Order Coverage map
     “Combine sky regions in few milliseconds”

● A simple and efficient method to specify any kind of sky 
regions

● Based on HEALPix tessellation

● Existing libraries: Java, C, python

● Used in VO tools (Aladin, TOPcat, …)



What is MOC ?
● “Just” the list of HEALPix cell numbers

covering a region

● 4 adjacent cells are replaced by the parent, recursively 
→  intrinsic compression

● Store as a FITS table (or JSON)

HEALPix grid
order 11

MOC
order 11



What is MOC ?

● MOC accuracy depends of the MOC order
= the smallest HEALPix cell level used in the MOC

Order 11
=>1.718 arcsec

Order 20
=>201.3mas

Order 29
=>391 µas



IVOA standards



HiPS and MOC in Aladin

● 500+ image surveys in HiPS
– And planetary maps

● Computed by CDS, and other 
data centers
– Make your own HiPS from FITS files !

● MOC tell you which datasets 
are available locally

● Generate PNG or JPG versions 
for use in Aladin Lite



Progressive catalogues, TMOC

● Hierarchical progressive versions of 
catalogues can be prepared
– As you zoom in, more and more sources are 

displayed

– The ranking of the sources can be chosen : 
brightness, parallax, number of citations, custom 
scoring function...

– Useful to display very large catalogues (Gaia DR2)

● TMOC are being developed for 
describing time coverage



Demo 1

● Find what region has been observed by SDSS and GALEX and 
HST (V band) ?
– And use this region to query a VizieR catalogue ?

● Publish a collection of images, cubes ?



HiPS everywhere ?
● Make your own HiPS

● With Aladin Lite, they can be 
easily embedded in web pages

→ http://aladin.u-strasbg.fr/AladinLite/doc/

http://aladin.u-strasbg.fr/AladinLite/doc/


HiPS in SIMBAD web pages

Aladin Lite



ESA Sky



Portal for the ASTRODEEP 
project



Stellarium



https://stellarium-web.org/



Advanced queries : TAP

● Table Access Protocol / Astronomical Data Query Language
– SQL-like queries for astronomical tabular data

● SDSS SkyServer demonstrated that astronomers write SQL 
queries - http://skyserver.sdss.org/

● Synchronous / Asynchronous queries

● SELECT … FROM table1 [JOIN table2 ON …]
                  WHERE constraints
                  ORDER BY …

● Support for table upload

● Used in many different archives
https://gea.esac.esa.int/archive/

http://skyserver.sdss.org/
https://gea.esac.esa.int/archive/


TAP services at CDS

● TAP VizieR : http://tapvizier.u-strasbg.fr/

● Provides access to 40,000+ VizieR tables !

● Can be accessed from the dedicated web page, but also
– From TOPCAT

– From Aladin (by criteria)

http://tapvizier.u-strasbg.fr/


TAP services at CDS

● TAP SIMBAD : http://simbad.u-strasbg.fr/simbad/sim-tap

● Measurements,
identifiers, 
fluxes, object types,
bibliography, ...

http://simbad.u-strasbg.fr/simbad/sim-tap


Demo 2

● Reproduce the Gaia DR2 radial velocity map ?

● Visualize the rotation of the LMC ?

● Display the positions, names and V magnitudes for QSOs 
brighter than V=18 located within 10 degrees of the north 
equatorial pole

● Find the 10 most studied objects in MNRAS in 2015 ?



CDS services and Python
● Access CDS services programmatically



CDS services and Python
● MOCpy

● ipyaladin

https://mocpy.readthedocs.io/en/latest/



Example of Python usage




CDS and you

● Publish your data in VizieR : new interface 



VizieR associated data



VizieR associated data



CDS and you

● CDS login
– Persistent storage space (e.g. file 

upload for cross-matching)

– Write annotations on SIMBAD 
objects, or VizieR catalogues

– SimWatch : 
http://simbad.u-strasbg.fr/tools/
SimWatch/manage/

http://simbad.u-strasbg.fr/tools/SimWatch/manage/
http://simbad.u-strasbg.fr/tools/SimWatch/manage/


Stay tuned !

● Twitter : https://twitter.com/CdSportal

● Facebook : https://www.facebook.com/CDSportal/

● YouTube channel : https://www.youtube.com/channel/UCUESQl7rNupLlV_VcceE0Ng

● GitHub : https://github.com/cds-astro

● And of course : cds.unistra.fr  cds-question@unistra.fr

https://twitter.com/CdSportal
https://www.facebook.com/CDSportal/
https://www.youtube.com/channel/UCUESQl7rNupLlV_VcceE0Ng
https://github.com/cds-astro


CDS tutorials

● http://cds.unistra.fr/tutorials/

● http://vo-for-education.oats.inaf.it/eng_download.html

● YouTube Tutorials https://www.youtube.com/channel/UCUESQl7rNupLlV_VcceE0Ng

http://cds.unistra.fr/tutorials/
http://vo-for-education.oats.inaf.it/eng_download.html
https://www.youtube.com/channel/UCUESQl7rNupLlV_VcceE0Ng


HiPS & MOCs ADASS 2018 tutorial

● http://cds.unistra.fr/adass2018/

http://cds.unistra.fr/adass2018/


Questions ?
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