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What is VizieR ?

A trusted repository for authors

 Open data repository, certified by the Core Trust Seal (CTS)

 Contents:

– Tables from papers published in the major astronomical journals : 
AAS, A&A, MNRAS, ..

– Reference catalogues & surveys  
e.g. Gaia, SDSS, 2MASS, UCAC, WISE

– Logs of observations and incremental datasets updated periodically

– Associated data: spectra, images, time-series

Free access to the data

Enriched data to be reused in the astronomical landscape through standards

 Identifiers: bibcode, ivoid, DOI

 Registered and available through the Virtual Observatory network

Henri de Montaut, an illustration from the novel 
From the Earth to the Moon by Jules Verne, 1868

20,000 catalogues 
under the sky 
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DOI and FAIR principles

FAIR principles by RDA

Working group: FAIR Data Maturity Model WG
https://www.rd-alliance.org/groups/fair-data-maturity-mo
del-wg

 Provides a document to specify indicators for 
assessing compliance with FAIR principles 

 DOI architecture meets a number of criteria : 
(if DOI metadata are well used)

– F: Data is identified by a persistent identifier

– F: Metadata is offered/published/exposed in 
such a way that it can be harvested and indexed

– A:Data identifier resolves to a digital object

– A: Metadata is guaranteed to remain available 
after data is no longer available

– I:Data includes references to other data

– R:Metadata includes information about the 
licence under which the data can be reused

https://www.rd-alliance.org/groups/fair-data-maturity-model-wg
https://www.rd-alliance.org/groups/fair-data-maturity-model-wg
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And what about Data ?

Data providers who provide DOI in astronomy

CDS, Chandra, Exoplanets, IPAC, IRSA, KOA, Nasa, MAST, NED, ChineseVO, ESA, …
but also Faisharing, zenodo… 

Particularities in astronomy

 Precursor to share data

 The IVOA provides standards of interoperability :
a large network of interoperability with registries, softwares, services, databases...

Identifiers used in astronomy

 Bibcode: identifier dedicated for bibliography (ADS, VizieR, NED) 
→ popular and used by authors for citation

ex: 2019A&A...628A..62M 

 ivoid: identifier used in the Virtual Observatory framework 
→  used in the VO registries to identify services

ex: ivo://CDS.VizieR/J/A+A/628/A62

According to scholexplorer : 
9,673,560 dataset DOI (31,120,836  doi publication)
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Why a new identifier ?

To take advantage of DOI

 Persistent identifier 

 DOI is a standard commonly used by authors 
to cite articles / data

 Metadata included in the identifier :
author, date, abstract, references, …

 FAIR compatible

An architecture web designed

 Search engine 
(datacite: https://www.datacite.org/)

 The URL resolver links DOI to a 
“landing page”

 Cross references  availability 
using identifier/URL.. 

 Rich semantics to specify interactions 
between resources

bibcode ivoid DOI
Visibility/popularity
Standard scope Biblio. Astro. IVOA WWW
Citation
Preservation guaranty
URL resolution
API available
Metadata 
Cross references mechanism

Data Articles

XML semantic compatibility

Identifier comparison

https://www.datacite.org/
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Comparison with VO registries

Identifier implementations

 Same harvesting technology (OAI-PMH)

 Metadata available in XML
→ Metadata +- compatible with some specializations ! 

Identifiers resolver adapted for the usage

              IVOA registry (ivoid)

 Consumed by softwares (machine readable)

 Hidden for users

 Can’t be used as citation

           DOI

 Landing page resolver (human readable)

 Well adapted to be included in articles, web pages

 Used to cite data 
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Comparison with VO registries

IVOA registry DOI metadata

authors

Pub.
keywords

Resource links

Resource links

Resource links

keywords

authors

Pub.

Pub.

Rights

Rights

? Interoperability desc.
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DOI in IVOA ?

            DOI are not a component in IVOA standards

Action in  IVOA Data Curation and Preservation Interest Group (DCP) 

 DOI Working group 

– DOI Survey : existing DOI in astronomy

– expertise and feedback exchange

– State of the art of DOI in IVOA

– Eventually, DOI implementation proposals in IVOA standards 

– Eventually Proposal/ best practices for data-center 
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DOI implementation

 Chandra catalogue: advanced DOI architecture that links resources at 
different granularity(catalogue/observation..) using the relatedIdentifier 
semantic

 CADC:  self-serve DOI service deployed in the CANFAR Science plateform.
Cloud service with authentification and DOI hosting.

 VizieR: post publication DOI generation.
Automated DOI Assignment for catalogues and link external resources 
(article, ivoid..)

 China-VO: data repository dedicated for authors with DOI reservation 
mechanism available before publication and published after article 
acceptance

  VAMDC (Atomic and Molecular Data) Query Store : allows users to 
reserve/assign DOI using zenodo for queries executed in the service.

 MAST : generate DOI for large datasets.
DOI portal for users to search/generate DOI for a custom collection of one or 
more observations from Hubble, Kepler, GALEX, IUE,

Example of implementation
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Share expertise

Best practices

DOI naming
A DOI should be opaque and not 
refer to a catalogue name, an 
astronomical object, etc. Nor should 
it bring up a hierarchy.

This is a guarantee of durability. 
Once registered, a DOI name can no 
longer be changed.

DOI sustainability
Do not modify value – use 
checksum!
If the dataset hosting is transferred 
to another data center, the DOI will 
not change, the resolving must 
connect to the new Landing Page 
which will give a link to the new 
dataset location. If this new data 
center will not manage DOIs a 
Landing Page must be maintained in 
any case.

Updated dataset
It is possible that the data evolves for 
various reasons (error detection, 
generation with a new algorithm, new 
HPC infrastructure, etc.) In this case 
it is better to assign a new DOI. 
These two DOIs will coexist and will 
be permanent references to different 
datasets

DOI resolving and Landing Page
The Landing Page does not need to 
display all of the metadata but a 
summary of the dataset to give the 
user additional information to decide 
whether or not to download the 
dataset or to use a resource in case 
of a service. It includes a link to the 
dataset. The links must always be up 
to date and not lead to HTTP errors.

The maintenance is the responsibility 
of the data provider  who has made 
a moral commitment to do so. 
Sometimes it can also be subject to 
a financial penalty if you decide, for 
example, to stop to host a Landing 
Page

Case of multiple locations 
A data provider could manage 
mirrors of the same data. In this case 
it is better to use a single DOI but to 
be sure that the datasets are the 
same and to resolve to the same 
Landing Page.
It is also possible that multiple data 
providers host a copy of the same 
archive. In this case it is possible to 
create a DOI for providers in order to 
preserve the statistics of each one 
and to indicate in the metadata the 
existence of the other dataset(s) in 
order to globally generate statistics. 
It is obviously necessary to ensure 
that the dataset are identical.
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DOI recommendation 

Linking resources using DOI meta-data 

 Link the ivo-registry with DOI

 Exploit the DOI semantic “RealtedIdentifier” to link local and external resources 

e.g.:  Chandra DOI 
       architecture

VizieR catalogue

Article

isSupplementTO
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VizieR implementation

DOI in practice in VizieR

 ~14,000 DOI generated for A&A and AAS catalogues

 DOI registration organisation : Datacite 
Only members can create DOI (in France, INIST (CNRS))
INIST: Institut de l'Information Scientifique et Technique

 A join effort in CDS: 

– documentalist+developpers

– Editors feedbacks and acceptance

What is VizieR DOI ?

Granularity : the catalogue (!= table in the IVOA registry)

 The data : tables, associated data (FITS, spectra, images)

 The metadata (ReadMe) : coordinates, filters, time, …

 Added values : links, plots….

 The services to access the data (VO, dedicated web pages)
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DOI metadata

The VizieR DOI syntax

DataCite encourages DOI publishers to use a sufficiently opaque suffix
(=> Opaque suffix is preferable to avoid information in the identifier) 

VizieR example :  10.26093/cds/vizier.34140699

Metadata subject to a particular attention in the VizieR context

 Remove abstract from DOI-metadata because abstract could be 
subject to licences

 Add journal origin in the title to improve its visibility 

 Related identifiers :

– Alternative identifiers : bibcode, IVOID

– Link external identifiers with the relationship type :

DOI : the Datacite XML schema provides a rich grammar :
IsCitedBy, IsSupplementTo, IsSupplementedBy, IsContinuedBy, IsPartOf, IsReferencedBy, …

– Orcid of the first author 
→ populate DOI & Orcid in VizieR  from ADS 

Suffix 
(specific to each records)

DOI:     xxxx/xxxx

VizieR online Data Catalogue associated with 
article published in journal Astronomical 
Journal (AAS) with title 'K2-19b and c are in a 
3:2 commensurability but out of resonance: a 
challenge to planet assembly by convergent 
migration.' (bibcode: 2020AJ....159....2P)

Link 
catalogue

to its article
<relatedIdentifier relatedIdentifierType="DOI" relationType="IsSupplementTo">

10.1051/0004-6361:20031671
</relatedIdentifier>

Prefix
(fixed by DataCite)
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Landing page

http://cdsarc.u-strasbg.fr/viz-bin/cat/J/A+A/588/A108

http://cdsarc.u-strasbg.fr/viz-bin/cat/J/A+A/588/A108
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VizieR DOI landscape

VizieR centric diagramm showing DOI links

VizieR

Authors : ORCID
(provided 
by ADS)

RelID : IsSupplementTo 

RelID : IsSupplementTo RelID
 : c

ite
s

AltId : IVOID

AltId :DOI
RelId : IsReferencedBy

RelId : IsReferencedBy

Existing links

Proposal links
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Conclusion

 Comparison between ivo-registry and DOI publication

– Not the same level of “interoperability”
→ metadata specialization 

– How to improve data-centers products links ?

– How to improve data ↔ articles links ?

– Howto include DOI in the IVOA standards ?

 VizieR implementations status :

– Automated workflow available for AAS, A&A
→ how to manage post-publication DOI ?

– Todo: include MNRAS in the workflow

– Migrate ADC keywords used in VizieR DOI to UAT
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