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Links between Publications 
and Data Products

• Have existed between Data Centers and 
ADS since 1994

• Maintained by librarians, data archivists

• Bibcode-URL pairs, linking to either 
individual observations or aggregates

• Often part of data center’s bibliographies, 
used to compute metrics





Problems
• Lots of effort required in tracking use of 

datasets in literature post-publication 
(curation)

• No standard way to refer to datasets in 
papers (nomenclature)

• No standard way to access the data 
(resolution)

• No guarantee of future access (persistence)



Curation

• In 2004, ApJ introduces the capability to 
reference datasets in manuscripts

• Tagging and verification of datasets during 
editorial process

• Goal: create links to data products in HTML 
version of manuscript

• Article-dataset correlation to be 
propagated back to data archives



Nomenclature

• In 2003, the IVOA adopts a draft for the syntax 
of IVOA Identifiers:
     ivo://AuthorityID/ResourceKey

• In 2003, ADEC approves the definition of 
dataset identifiers:
     ivo://ADS/FacilityId#PrivateId

• Properties: unique, permanent, resolvable

• Broad range of granularity

• Both Static and Dynamic Data product support



Nomenclature: Examples

ivo://ADS/Sa.CXO#obs/123

ivo://ADS/Sa.CXO#DefSet/ChandraDeepFieldN1

ivo://ADS/Sa.CXO#Contrib/2007/MAUG1

ivo://ADS/IRSA.Atlas#2006/0701/121559_24406



Resolution & Persistence

• ADS to act as the authority handling the 
resolution of a dataset ID on behalf of the 
commmunity

• The FacilityID reflects the data archive or 
mission that generated the dataset (and whose 
location may change in time)

• The PrivateID is an opaque string which 
uniquely identifies the dataset within the 
FacilityID holdings
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Propagation of article-
dataset links



Problem: lack of persistence



Problem: lack of uniqueness



Problem: lack of adoption

• only NASA centers 
participating

• only 5 active archives, 
down from 6 in 2005

• only AJ and ApJ

• only “ADS” identifiers !"
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Lessons Learned

• Requires commitment from archives

• Requires effort from authors, editors

• Not enough community buy-in

• No enforcement “stick” for data centers

• No reward “carrot” for authors, editors

• No silver bullet for curators

• Many parties involved, many points of failure



A Way Forward

• Recast data linking in wider scope, the interlinking of digital 
assets in astronomy: articles, objects, datasets (R. Dave)

• Enable upload of high-level data products (plots, tables) to 
trusted, community-curated digital repository

• Provide infrastructure to enable minting of identifiers, 
exposing metadata, persistent link resolution

• Capture all identifiers and their inter-relationships during 
the peer review process

• Consider issues of branding, be realistic about goals



It’s been done before...

• 1993: adoption of bibcodes by NED, SIMBAD, ADS

• 1993: ADS/SIMBAD search/linking established

• 1996: links from ApJ, data archives to ADS 
bibliographic records and vice-versa

• 1999: creation of CrossRef, DOI registration

• 2009: ApJ moves to IOP, the world does not end



Who needs to be involved

• Astrophysics Data Archives, IVOA members

• Learned societies and publishers

• Projects curating literature, catalogs, 
objects, datasets (ADS, NED, SIMBAD, 
Vizier, etc.)

• The NSF-funded DataNet program, the 
Data Conservancy



What works

• archive assets in a trusted repository, expose their 
metadata

• name them in a simple and unique way

• make it easy to find and use their metadata

• require that scientists properly cite them

• provide a simple way to link to them

• enforce persistence through curation, collaboration



Archiving

• Establish archive for user-contributed datasets 
and high-level processed data

• Mandate the uniform minting, resolution and 
consistent use of identifiers by all archives

• Deposit observational metadata in central 
curated registry to allow search and discovery, 
resolution and persistence of all digital assets



Keep it Simple

• Identification and naming:
ApJ, 685, 919
2008ApJ...685..919T
http://adsabs.harvard.edu/abs/2008ApJ...685..919T
10.1086/591019
http://dx.doi.org/10.1086/591019

• Finding and using metadata:
@ARTICLE{2008ApJ...685..919T,
   author = {{T{\"u}llmann}, R. and {Gaetz}, T.~J. and {Plucinsky}},
    title = "{The Chandra ACIS Survey of M33 (ChASeM33): Investigating the Hot Ionized Medium in NGC 604}",
  journal = {\apj},
archivePrefix = "arXiv",
   eprint = {0806.1527},
 keywords = {Galaxies: Individual: Messier Number: M33, ISM: H II Regions, ISM: Bubbles},
     year = 2008,
    month = oct,
   volume = 685,
    pages = {919-932},
      doi = {10.1086/591019},
   adsurl = {http://adsabs.harvard.edu/abs/2008ApJ...685..919T},
}



Publishing

• Follow model for citations to other papers: 
if you have used it, cite it properly

• Does create more work for editors, staff...

• ... but brings added value to manuscripts ...

• ... and provides a testbed for infrastructure 
and workflow needed for integrating 
semantics in the publishing process



How to get there

• VAO Data Curation & Preservation 
workgroup to re-focus on data-literature links

• ADS, MSR project working on building 
semantic infrastructure for exposing and 
linking data, objects, and publications

• ADS & other projects (e.g. SIMBAD) to use 
text mining, metadata enrichment to “retrofit 
semantics” in existing literature



Help us!

• Commitment from multiple parties needed, 
result must be win-win-win...

• Technical requirements fairly simple, but 
difficult to do a good job on the cheap

• Stamp of approval from IVOA, US and 
European funding agencies important

• Engaging all partners early essential, requires 
long-term sustained commitment




