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The Cycle
• We put in proposals and hope we get grants.

• We use the grants to support ourselves, students, post-docs, etc.

• We do research, using data taken by others or us

• at Observatories using Instruments like satellites and telescopes, 
having made Observation Proposals and having been granted time 
(sim for labs).

• We then write papers, where we cite prior art in the field,

• and Repeat and Rinse....,

• producing new sets of Observations and Data, from which we deduce 
the existence of certain Objects..
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Why semantics?
• A common language for resources and links, which can:

• be queried in standard fashions using off-the-shelf technology based on 
standards (SPARQL)

• be used to make blame-annotated statements about the links themselves 
(REIFICATION), via curation or by the results of, for e.g., machine learning 
algorithms. It's a good way to capture processes.

• such that descriptions of heterogeneous resources and statements can be 
federated across organizations like NED, SIMBAD, Vizier, MAST, Chandra, 
ESO, ADS

• Enable us to become part of the global web of linked data, buying us 
external indexing for free.

• Inferencing, Inferencing, Inferencing.

• Use globally developed tool stack
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External facing apps
• faceted exploration

• a research folder or portfolio

• with links for education and

• with searches and exploration: MAKE SEARCHES BETTER!

• Paper of the future

• Inferencing

• Linked data and RDFa for crawling
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Internal apps
• integration of results from text mining for 

metadata enrichment

• provenance for research, curation and 
preservation

• metrics  for publishers, funders, agencies

• support for the authoring and curating process, 
scripting

• Inferencing as a population mechanism
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Paper  Objects  Data  Figures  Tables  
Provenance  Annotations

TAOS

020.00141
121.00043
051.00014

SIMBAD

V* gam Dor
HD 64813
HR 418
M 37
V* GM Leo
V* del Sct
V* HN Dra
V* bet Cep
V* SX Phe

Saturday, June 19, 2010



Saturday, June 19, 2010



Ontologies
• Start with ontology that describes domain in detail.

• Stay within owl-dl 

• Build on skos, pav, agents, foaf, cito

• Skos based keywords

• Adsbase, Adsbib, Adsobservations, AstrObjectOntology

• Define uri's for all resources

• Capture paper publication process, ADS curation process
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• FRBR

• Work, Expression, 
Manifestation, 
Item

• Track 1 work 
through multiple 
expressions, and 
corresponding 
manipulations
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Noun

Data + 
Process + 
product

Agent
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 <http://ads.harvard.edu/sem/bib#2010AJ....139..757K> a 
adsbase:WrittenProduct,

     cito:ResearchPaper;

     adsbase:hasDataProduct _230:data1;

     adsbase:languageIn "en";

     adsbase:minedBy uri_agents:adsrdf003;

     adsbase:title "The Taiwan-American Occultation Survey 
Project Stellar Variability. I. Detection of Low-Amplitude 
δ Scuti Stars";

     adsbib:citeMeAs "The Astronomical Journal, Volume 
139, Issue 2, pp. 757-764 (2010).";

     adsbib:defaultRealizedThrough <http://
ads.harvard.edu/sem/bib#E2010AJ....139..757K>.

     cito:isRealizationOf <http://ads.harvard.edu/sem/
bib#2006MNRAS.369..677P>. 

 <http://ads.harvard.edu/sem/bib#E2010AJ....139..757K> a 
cito:JournalArticle;

     adsbase:hasDataProduct _230:data1;

     adsbib:alsoHasEprint <http://ads.harvard.edu/sem/
bib#2009arXiv0912.1791K>;

     adsbib:doi "10.1088/0004-6256/139/2/757";

     adsbib:pageEnd "764";

     adsbib:pageStart "757";

     adsbib:pubDate "Feb 2010"^^<xsd:date>;

     adsbib:publishedIn uri_conf:AJ;

     adsbib:volume "139";

     cito:isRealizationOf <http://ads.harvard.edu/sem/
bib#2010AJ....139..757K>. 

 <http://ads.harvard.edu/sem/bib#2010arXiv1002.3626L> a 
adsbase:WrittenProduct, <http://ads.harvard.edu/sem/bib#2009arXiv0912.1791K> a 

adsbib:Eprint;

     adsbib:alsoPublishedIn <http://ads.harvard.edu/sem/
bib#E2010AJ....139..757K>;

     adsbib:eprintid "arXiv:0912.1791";
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Loading..step by step
• Load configurations, surveys, etc

• First load basic bibliographic information

• Then resolve adsbib:Citation to cito:cites

• Then load objects from SIMBAD, NED

• Resolve survey references, using templates

• Textmine for undeclared nuggets

• Repeat process for publication lifecycle

• Capture provenance of changes...capture blame

• Add proposal and project information if and when found
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Architecture

• No premature optimization

• Version control triple files and associate 
versioning metadata before loading

• Thus 2 DBs: document and triplestore.

• Serve sparql endpoint with http
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Provenance, reification..poor mans 
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Provenance: blame, 
error

• Metadata must reflect disagreement

• Must reflect confidence in result

• Extend reification noun as a starting point

• Build in errors
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taosdb:taos-paper-on-variables

                     adsbib:authoredByCollaboration surveysdb:TAOSCOLLABORATION

                     adsbase:asAResultOfProposal :NSF-1002;

                     adsobsv:hasObservation :TAOS-F152-R7.

                     

:thisclassification a gcvs:Classification;

                            adsobject:classifiedIn taosdb:taos-paper-on-variables;

                            adsobject:classIs gcvs:Cepheid.

:TAOS-152/001 a adsobject:Star;

                         adsobject:classifiedAs :thisclassification.

:TAOS-152/001 owl:sameAs usnodb:USNO-1657-0005791.

Somewhere else

_10:USNO-1657-0005791 adsobject:classifiedAs [

                                               a gcvs:Classification;

                                               adsobject:classifiedIn machodb:someotherpaper;

                                               adsobject:classIs gcvs:EclipsingBinary

                                             ]    .
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More ontology
• An ontology describing the full research process is not 

high performant

• Create an equivalence ontology that is fast for both query 
and inference: Adscore

• Keep small, define restriction classes. Keep to owl-dl.

• Enable non-sparse storage, indexing tricks

• Layer ontologies for inference in context

• Layer ontology for exposing and external indexing, RDFa: 
Adsout?
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Avenues
• Researching backend infrastructures: triplestores, 

SQL to sparql, columnar, mixed

• Reification as a tool for confidence

• Probability

• Talking to curators, librarians, people from surveys 
for observation ontology

• Speed ontology, dc and other for external linked 
data exposure and RDFa
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Fini

• Please participate!

• Agile code plus ontology development

• Data description ontology and extensions 
pending

• Core ontology pending

• Github.com/rahuldave/ontoads

• Alpha base and bib soon

Thanks to MSR, Alyssa, and the Ads Team
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