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The Cycle

e We put in proposals and hope we get grants.

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

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

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

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

e and Repeat and Rinse....,

e producing new sets of Observations and Data, from which we deduce
the existence of certain Objects..
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Why semantics?

e A common language for resources and links, which can:

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

e 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.

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

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

e Inferencing, Inferencing, Inferencing.

e Use globally developed tool stack
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External facing apps

e faceted exploration

e a research folder or portfolio

o with links for education and

e with searches and exploration: MAKE SEARCHES BETTER!
e Paper of the future

e Inferencing

e Linked data and RDFa for crawling
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Internal apps

e integration of results from text mining for
metadata enrichment

e provenance for research, curation and
preservation

e metrics for publishers, funders, agencies

e support for the authoring and curating process,
scripting

e Inferencing as a population mechanism
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Query Results from the ADS Database Go to bottom of page
Related Objects Selected and retrieved 200 abstracts. | Sort options E‘
# Bibcode Score Date List of Links
Authors Title Access Control Help
1 ) 2006glsw book, 2695 81000 na2006 A E X RC¢ U
Schneider, P. Weak Gravitational Lensing
2 [ 2008PhR..462..67M 68.000 Jun2008 A E X RC¢ U

Munshi, Dipak; Valageas, Cosmology with weak lensing surveys
Patrick; van Waerbeke,
Ludovic; Heavens, Alan

3 0O 2003ARA&A.41.645R 61000 na2003 A EE X RC¢ UH

Refregier, Alexandre Weak Gravitational Lensing by Large-Scale Structure
4 ) 2008ARNPS.S8.99H  51.000 Nov2008 A X RCc¢ u
Hoekstra, Henk; Jain, Weak Gravitational Lensing and Its Cosmological Applications
Bhuvnesh
5 O 2003astro.ph..6465S 44000 Jun2003 A X RC¢ UH
Schneider, Peter Gravitational lensing as a probe of structure
7+ 3 6 O 2006MNRAS.368.1323H 41.000 May2006 A E G X RC¢ U b
QG 1054.4-0321 (3) Heymans, Catherine; Van The Shear Testing Programme - I. Weak lensing analysis of simulated ground-based +
ACO 1942 (3) Waerbeke, Ludovic; Bacon,  observations X
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Fig. 4.— The spectral window and the power spectram Fig. 5. The spectral window and the power spectrum

of the star 1D 02000141, The top panel shows the spec-
tral window and the bottom panel shows the power spec-
trum of the star. The dashed line shows the detected
frequency. In the top panel., we magnified the spectral

window to ('l".l.’l_\‘ show the detected fl‘vqm-m \Z

& Garrison 1987). B type stars do not show such strong
Ca 1 K line. The spectrum also shows weak metallic
lines (e.g. Carand Mg n line) which are usually pre-
sented in A type stars. Based on the strength of Ca n K
line, hvdrogen lines and metallic lines, the star is likely
an AD type star although the classification of sub-class is
rather uncertain due to the low SNR of the spectrum
In addition. to observe the G5 star, we used the FAST
strument mounted at the Fred Lawrence Whipple Ob-
servatory (FLWO) 1.0m telescope. Mount Hopkins in
Arizona (Fabricant et al. 1998). After comparing the
observed data with standard spectral libraries (Pickles
1998). we found that the spectral type of the star is not
a G5 but an FO. Therefore the star is likely a typical 6

of the star ID 121.00043. The top panel shows the spec-
tral window and the bottom panel shows the power spec-
trum of the star. The dashed line shows the detected
frequency. In the top panel, we magnified the spectral
window to clearly show the detected h(’(|lll'lll"\'.
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SCF Annotation Editor

The neural stem cell microenvironment

_ Save Aanotations ) ( Odginei | | Listings

Enter term to search for: (Go)

Terms: neurogenesis S8 (xdgs o} growth :30{xd ah o) cell-cell signaling :28 (xd & 8 2 ). Showing matches for ONLY growth

Annotation id 6. Updated at 2008-07-20 19:47:51.020766 by Mining Robot,

e llias Kazanis—2,
e Justin Lathial®,

e Lara Moss™¥, .‘
e Charles firench-Constant= Annotate

'Department of Patnology, Univarsity of Cambridge, Tannis Court Road, CB2 1QP, Cambridge, UK Delete All | Add Mapping
?Current address: Dagt. of Surgery, Division of Neurcsurgery, Duke University Madical Canter, Durham, NC 27710, USA go : nervous system development
Current address: MRG Centre for Regeneralive Medicine, The Queen's Medical Research Institute, 47 Little France Crescen Delete | Alter

In mammals, newal stemn calls appear early n development and remain actve within the central nervous system for the whob go: cell mh Delete l Alter

go : growth pattern Delete | Alter

In early neurat go : cell-cell signaling Delete | Alter
cals; are situated among other naurcepithealial cells and 0sed 10 various signals such as retinosc acd, sonic go : systam development Delete l
Alter

go : growth Delete | Alter

go : stem cell development Delete |
1. The embryonic neural stem cell (NSC) microenvironment Alter

Is astabished, nau

Central narvous syatem (CNS) development e an intricate procasa relying on a saries of machanisma precisely ragulated In 1 go ! cell Mpm M I AI___W
The embryonic CNS s a Ic st

esls, whila the ster
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Ontologies

e Start with ontology that describes domain in detail.

e Stay within owl-dI

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

e Skos based keywords

e Adsbase, Adsbib, Adsobservations, AstrObjectOntology
e Define uri's for all resources

e Capture paper publication process, ADS curation process
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.~ VU Expression
DocumentPart

V..

DocumentSection

EPrintArchive
Equation
Series

Database
Document

Abstract

Book

BookSection
CaseForSupportDocument
ConferencePaper
ConferencePoster
ConferenceProceedings
Email
GrantApplicationDocument
Letter

Manuscript
PatentApplicationDocument
PatentDocument
Periodicallssue
Periodicalltem

Preprint

. @ EPrint

PressRelease
ReportDocument
Supplementaryinformation

Figure
Periodical

e FRBR

e Work, Expression,
Manifestation,
ltem

e Track 1 work
through multiple
expressions, and
corresponding
manipulations
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erted class hierarchy:

' Thing

-~ Aggregation

- @ Citation

0 Affiliation

-0 AstronomicalSource
@ DataTemplate

) Membership

b Program

b @ Proposal

B ) Sciencelnfrastructure
>

’.

»- () ScienceProcess

v () ScienceProduct

- GlobalCitationCount
0 InTextCitationCount
b Expression

b Manifestation

b Work

-~ Person

(W PersonName

p-- 0 Collection

b Oltem

D Aladicaa bl

Noun

Data +

Process +
product

Y<-<-QAstronomica|Source = v @) ScienceProcess ! »-~~.M&nifestaiion

@ NEDSource @ Analysis - W Werk

------ ' SIMBADSource || ...... O Education | | |- ¢ Person

=@ SurveySource P O Experiment | | |- ) PersonName

V- @ DataTemplate - OInfrastructureDe - Collection

O lightcurveDataTemplat . . Observation D ltem

| & 0 ObjectDataTemplate . @ Simulation | - @Relationship

~ W Membership . -@®Theory | | |- ) Collection

V@ Program v @ ScienceProduat | | |- ) Concept

@ ComputingProgram - v-ODataProduad | | |- @ ConceptScheme

- @ FundingProgram . .@®DataSet r- (0 Agent

.~ @LaboratoryProgram . . @ODatum v @ Collaboration

-~ ) ObservationProgram . . ®HardwarePrody . L.@Survey

v @ Proposal . . SoftwareProdud ) Software

------ ) ComputerTimeProposal— . WrittenProduct ----- 0 Group

@ LabTimeProposal . GlobalCitationCour V- @ Organization

@ ObservationProposal . InTextCitationCoun . .~ @Aggregator

YwQSciencelnfrqsfrudure b Expression @ Publisher

@ ComputingCenter b @ Manifestation = - FundingAgency
~ @ Instrument b O Work V-0 Sciencelnfrastructuref
@ Laboratory .. Person ) ComputingAgency
v----’Observatory . PersonName @ LaboratoryAgency

- GroundBasedObse b @ Collection : ) ObservationAgenc

- QSgaceCraﬂ '}: b Oltem - @) Person

Agent
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| ] |

|

|

e maggregatedAt - mmaffiliation - -1oCon’1puiingAgency

5= -“|5°A99'39_“'edA’ —.mmaffiliationContext —.mmtoFundingAgency

i -“|5°H“SE_P"“* - mmasAResultOfProposal .mmtoLaboratoryAgency

T -“_|‘°'.’“b|'5hed"‘ —.mmasAResultOfProposals ~ .mmtoObservingAgency

i -"*“*'°"F'°":' .mmhasAffiliation i~-~-underProgram
~mmdefauvltRealizedThrough —.mmhasAstronomicalSource ~ .mmunderComputingProgram
- WmeprintAt - mmhasDataProduct .mmunderFundingProgram
I #hasAbstract _ —.mmhasDataTemplate —.mmunderLaboratoryProgram
I -hasAggregaf!on .mmhasMember ~ ‘.mmunderObservationProgram
T -hasA.sfrc.momlcdSource —.mmhasMembership v--mmusingSciencelnfrastructure
i wshasCitation _ _ - mlinCollaboration  .mmatComputingCenter

o mhasCorrespondingExpression . mminvestigator .mmatLaboratory
~#mhasDataProduct - mmisAbout . mmatObservatory

1 -hasExpressEon : —.mmkeywordConcept ~ .mmusinglnstrument

= mhasExpressionForVersion .mmkeywordConceptScheme b Emcites

- #hasMetadate - mEminedBy —.mmglobalCitationFrequency
Y~--~—hasPaﬁ - mMoperatedBy - mmglobalCountSource

i '--~~-.--hasDocumeanqu . mMprincipallnvestigator .mminTextCitationFrecquency
Y""—'SP?"OF - mMsponsorecdBy - mminTextCitationTarget

= o -IS-PCII"'O‘F'DOCUMGI‘I' p--EmtoAgency .mmisCitecdBy

i -mam.festahonOwner p-mmunderProgram .mmisEmbodiedin

Yol -PUbl'She_d"' p--MMusingSciencelnfrastructure —.mmisEmbodimentOf

i maboutScienceProcess p--Emcites .mmisRealizationOf

b -ab?.uts.ource -.mmglobalCitationFrecquency . mmisRealizedThrough

P -qfff!faff°“‘ o . mglobalCountSource mmaka
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- mmabstractText

L

Y mmidentifier

PN

- mmkeywordText

- EMcaption P T ~-mmlanguageln

i 2 cahi p: figithub comirahuldaveiontoadsiow ibo.ovwlkabstractText | g :

 smcitationProd It comrahuidaveiortosdsiowIADS bibo owitabsiractText|. malocation

& -‘i*“:""ATe’“ . v-mmexpressionldentifie Pk ::':.Ime

- mmciteMeAs - .mmdei 0 |l itle
~mmhasRelatedData . mmeprintid ~-mmglobalCountDate
»--mmidentifier .mmexpressionURI = -.globedCouniValue
p--mlocator . mmishn = -lnTextCo.uanalue
- mmmanifestationType T = -peerRe.VIewed
~-#anormName V mumanifestationldenti % -u.npubllshed

- Wmaccepted? . L.mmmanifestationU = mufirstName

-~ mmafilliationText . i.mmworkldentifier ~mafullName
p-mmatTime Y mlocator T -Ia-stame

- -:llafaL)g:e .mmchannel B :mllddleque

...... o] a'a ...... -|ssue . ..... P cace

. mmfundingRecquired? ...mmmonth - mmsoftwareVersion
- mmgrantld . .amnumber - Esize

- mmhasMetadataString .amvaaeEnd - WlacceptedOn

- . . . - P g : = f do

- WmisOriginalSource .mmpageStart o createdOn
~-mmkeywordText .mmpages §>----!mporte¢l013

- mmlanguageln ..mmsection Ha mimportedWithid
- mmlocation ...mmvolume - mlastUpdateOn

- mMname . .mmyear ~-mmpublishedOn
m-title . mmmanifestationType - ?----sourc?AccessedOn
- mmglobalCountDate =il |7 e : - msubmittecdOn

: preer N | [ A& B L Y atatatatats . f— . Al 1
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E <http://ads.harvard.edu/sem/bib#E2010AJ....139..757K> a {
¢ cito:JournalArticle;

adsbase:hasDataProduct 230:datal;

adsbib:alsoHasEprint <http://ads.harvard.edu/sem/
L 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/
b bib#2010AJ....139..757K>.

| <http://ads.harvard.edu/sem/bib#2010arXiv1002.3626L> a
§ adsbase:WrittenProduct,
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Loading..step by step

e Load configurations, surveys, etc

e First load basic bibliographic information

e Then resolve adsbib:Citation to cito:cites

e Then load objects from SIMBAD, NED

e Resolve survey references, using templates

e Textmine for undeclared nuggets

e Repeat process for publication lifecycle

e Capture provenance of changes...capture blame

e Add proposal and project information if and when found
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Architecture

e NO premature optimization

e Version control triple files and associate
versioning metadata before loading

e Thus 2 DBs: document and triplestore.

e Serve sparqgl endpoint with http
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Provenance, reification..poor mans

( Paolo ) foaf:name
/ foaf:name ™\ Ciccarese / \’@

foaf:Person

oy agents:aka J.
reification:subject Doe

:| agents:PersonName [—— .. cf1iName
\

John
Doe
pav:createdOn is-a “ ~—
‘ reification:BinaryRelationship . agents:fullName

. FOAF ' Provenance, Authoring and Versioning ' Reification

pav.createdBy

October 30th
2008

reification:object
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Provenance: blame,
error

e Metadata must reflect disagreement
e Must reflect confidence in result
e Extend reification noun as a starting point

e Build in errors
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taosdb:taos-paper-on-variables
adsbib:authoredByCollaboration surveysdb:TAOSCOLLABORATION
adsbase:asAResultOfProposal :NSF-1002;

adsobsv:hasObservation :TAOS-F152-RY.

:thisclassification a gcvs:Classification,;
adsobject:classifiedIn taosdb:taos-paper-on-variables;

adsobject:classls gevs: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 gevs:Clagssification;
adsobject:classifiedIn machodb:someotherpaper;

adsobject:classls gevs:EclipsingBinary

]
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More ontology

e An ontology describing the full research process is not
high performant

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

e Keep small, define restriction classes. Keep to owl-dl.
e Enable non-sparse storage, indexing tricks
e Layer ontologies for inference in context

e Layer ontology for exposing and external indexing, RDFa:
Adsout?
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Avenues

e Researching backend infrastructures: triplestores,
SQL to spargl, columnar, mixed

e Reification as a tool for confidence
e Probability

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

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

Thanks to MSR, Alyssa, and the Ads Team

e
\
“_;;\’;‘(
=
|

Please participate! <1‘ T

- v L ‘-"‘f?-, ="

e Agile code plus ontology development K \’-“T-t__ , o [_
8 N | e DA 20N 1]

2% coan il ~—
e Data _description ontology and extensions L/ /E 4@-_..9‘% ﬁ:@f
pending - £~ i N -

Core ontology pending
“"OQ K, let’s slowly lowey in the gramt

e Github.com/rahuldave/ontoads moneyp. "
Todd Bearson
e Alpha base and bib soon Arlington, Mass.
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