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Contributions

« Detect pairs of similar semantic web
graphs and versioning relationships
between ontologies

* (Generate a delta between successive
ontology versions that have been detected
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http://tap.stanford.edu/data/
SemanticWebDocument, RDFXML, 2006-03-24, 15M. ontoRatio(0.14). metadata, cached

Web [ Show options..
W3C Semantic Web Activity

The Semantic Web provides a common framewark that allows data to be shared and reused
across application, enterprise, and gammunity boundaries. ...
www.w3.org/2001/sw/ - Cached @

Semantic Web roadmap
An attempt to give a high-level plan of the architecture by Tim Berners-Lee.
www.w3.org/Designlssues/Semantic.html - Cached - Similar

RDF - Semantic Web Standards

Mar 7, 2010 ... Official pages from the World Wide Web Consortium, includes the
specification, resources and news, and a links collection.

www.w3.org/RDF/ - Cached - Similar

http://mww.cyc.com/2004/06/04/cyc
SemanticWebDocument, RDFXML, 2006-01-17. 23M. ontoRatio(0.71). metadata, cached

http://mww.ksl.stanford.edu/projects/DAML/UNSPSC.daml

[DEF] . Beer-and-wine, Bees, Beet, Beet-sugar. Beetle, Beetle-breeding-equipment, Beetles. Beets, Bells
SemanticWebDocument, BDFXML, 2005-06-06, 2M, ontoRatio{1.00), metadata, cached

http://cortex.ecs.soton.ac.uk/tipplestore/ontologies/tipplestore-core.owl
[DEF] . Whiskies, Whisky. White, White_Russian, Wild, Wild_Turkey, Wild_Turkey_12vo, Wild_Turkey_
SemanticWebDocument, RDFXML, 2005-11-14, 22K, ontoRatio(1.00), metadata, cached

The Semantic Web: Scientific American

by T Berners-Lee - Cited by 9926 - Related articles

A new form of Web content that is meaningful to computers will unleash a revolution of new
possibilities.

http:/Aww.w3.org/TR/2003/PR-owl-guide-20031209/wine

[DESC] label - Wine Ontology | comment - An example OWL ontology | comment - Derived from the DA
[DEF] . Wine, WineBody, WineColor, WineDescriptor, WineFlavor, WineGrape, WineSugar, WineTaste,
SemanticWebDocument, RDFXML, 2003-12-05, 76K, ontoRatio(0.70), metadata, cached

www.scientificamerican.com/article.cfm?id=the... - 9 hours ago - Cached - Similar

Similarity of SW Graphs

 |dentical copies

* Different Base URIs

* Minor textual differences

e Same structure, but different textual content

hittp:/Awwaw w3.org200010/swap/pimicontact#Person

hittphwwan w3, orgM 99902122 -rdf-syntax-nsilype

hitp:/Awww.w3.0rg/2000/10/swap/pim/contact#Person

http:/wvww.w3.0rg/1999/02/22-rdf-syntax-ns#type

hitp: /A w3 org/People/EM/contactéime http:/Mww.w3,0rg/People/EM/contact#me
thp fwww w3 org/2000/1 Ofswap/pimicontact#fullName ttp:/www.w3,0rg/2000/10/swap/pim/contacti#fulName
Eric Miller John Doe
hup:.lrh,'.w.._walDrga'zgﬂm1Gf'swapi'plmf'mntact#m ailbox h"p INvww W30fg/2000/1OISWap/p1m/comacmmallbox
mailto:em@wa.ong mailto:em@w3.org
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- Same SWD expressed In different formats

# The N-Triple=s statements below are equivalent to this RDF/XML:

3
S

# <rdf:RDF zmlns="http://xmlns.com/foaf/0.1/"

¥ xmlns:dc="http://purl.org/dc/terms/"

# xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

3 <Document rdf:about="http://www.w3.org/2001/sw/RDFCore/ntriples,/ ">
# <do:titlex»N-Triples</deo:title>

$ <maker>

# <Person rdf:nodelIl="art">

$ <name>irt Barstow</name>

S </Personr

# < /maker>

S <maker>

# <Person rdf:nodellD="dave™:

S <name>Dave Beckett</name>

# </Person>

$ </maker>

# </ Document >

$ </rdf:RDF>

<http://www.w3.org/2001/sw/RDFCore/ntriples/> <http://www.w3.org/19953/02/22-rdf-syntax-ns§>
<http://xmlns.com/foaf/0.1/Document> .

<http: //www.w3.org/2001/sw/RDFCore/ntriples/> <http://purl.orgfdc/terms/title> "N-Triples™ .

<http://www.w3.org/2001/sw/RDFCore/ntriples/> <http://xmlns.com/foaf/0.1/maker> :art .

<http://www.w3.org/2001/sw/RDFCore/ntriples/> <http://xmlns.com/foaf/0.1/maker> :dave .

_:art <http://www.w3.org/1999/02/22-rdf-syntax-ns#> <http://xmlns.com/foaf/0.1/Person> .
_:art <http://xmlns.com/foaf/0.1/name> "Art Barstow".

_:dave <http://www.w3.org/1999/02/22-rdf-syntax-ns#> <http://xmlns.com/foaf/0.1/Person> .
_idave <http://zmlns.com/foaf/0.1/name> "Dave Beckett"”.

- Ontology versions

SW graphs generated by
results of a standing SPARQL

Work Flow

Input:
Corpus of >
SWDs

|dentify pairs of
similar <
documents

N

|dentify ontology
versions

SW Graph Canonicalization

—

Convert to
n-triples format

—

Compute Text-
Based Similarity
Metrics

Generate delta
between
versions

* Assigns uniform identifiers to blank nodes

* Provides a deterministic order to statements

& WinDiff (=] B -
e B0 T G Gion 1ok B gquery executed at aifreren
Awine2001.rdf : Awine2003.rdf| Cikvipersonalitestdatalinputiwine2001.rdf : C:\kvipersonalitestdatalinputiwine2 Outline
- = 1797 <locatedIn rdf:resource="#CaliforniaRegion" /> -
imes on a datase
1799
1800 <WineGrape rdf:ID="ChardonnayGrape" />
1801
] 1802 <Winery rdf:ID="ChateauChevalBlanc" />
1ol e - SPARQL Explorer for http://dbpedia.org/sparg|
1804 <StEmilion rdf:ID="ChateauChevalBlancStEmilion">
<hasMaker rdf:resource="#ChateauChevalBlanc" />
1806 </StEmilion> SPARQL
1807 FREFIX owl
1808 <Winery rdf:ID="ChateauDYchem" /> SREFI
1809 EREFI
auterne rdf:ID="ChateauDYchenSauterne'> —
(1810 | > {Sauternes rdf:ID="ChateauDYchemSauterne'> e
1811 <madeFronGrape rdf:resource="#SauvignonBlancGrape" /> BREFI
1812 <madeFromGrape rdf:resource="#SemillonGrape" /> fi:} hhhhh
1813 <hasFlavor r df :resource ="#Strong" /> iy arq/2004/02/=kos/core
1814 <hasHaker rdf:resource="#ChateauDYchem" /> 2 e, 2chalkboard gag WHERE {
m (/Sauterne) pisode gkos:subject <':1ttp?//dbpedia.org/resource/Cacegory:The_Simpsons_episodes%2c_season_l2>.
| [1131165 2 SESRUERERRS 2 pisode dbpedia2:blackboard ?chalkboard_gag
1817 <Winery rdf:ID="ChateauDeMleursault" />
1818
1819 {Meursault rdf:ID="ChateauDeHleursaultieursault">
1820 <hasFlavor r df :resource ="#oderate” />
1821 <hasMaker rdf:resource="#ChateauDeleursault" />
1822 </Heursau 1t>
1823
1824 <Winery rdf:ID="ChateauLafiteRothschild" /> Results: as XML v | Gol ][ Reset |
1825 o
I 1| 1826 <Pauillac rdf:ID="ChateauLafiteRothschildPauillac">
1827 <hasMaker rdf:resource="#ChateauLafiteRothschild" /> SPARQL results:
1828 </Pauillac> —— .
1829 [ ‘episode WMM
1830 <Margaux rdf:ID="ChateauMargaux"> :A_Tale_of _Two_Springfields & "] will not plant subliminal messagores™ @en
| }gg; <,§:isgﬂ:§§r FilEEpRSOURCe=IAON AL AUNAEGAURNINERY 2 New_Kids_on_the_Blecch &7 "I will not buy a presidential pardon"@en
1833 J :Skinner%27s_Sense_of Snow & ""Science class should not end in tragedy™ @en
1834 <Winery rdf:ID="ChateauMargauxWinery™" /> ‘Worst_Episode_Ever & " will not hide the teacher's medication.™'@en
pEis The_Computer_Wore_Menace_Shoes & ™1 will only provide a urine sample when asked™@en
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Convert to
canonical form

J

Create
Reduced
Forms

 Empirical method that works for most examples

documentl.nt (input)

canonicalized documentl.nt (output)

<person:John> <a:livesln> _x .
_x <a:IsPartOf> "USA” .
<person:John> <a:likes> "cheese”
_x <a:hasCapital> _y .

g2 <a:hasCapital> _gl .
g2 <a:IsPartOf> "USA” .

|<person:John> <a:likes> "cheese” .

<person:John> <a:livesln> _:g2 .

document2.nt (input)

canonicalized document2.nt (output)

_:a <a:hasCapital> _b .
<person:John> <a:livesln> _a .
_:a <a:IsPartOf> "USA” .
<person:John> <a:likes> "cheese”

g2 <a:hasCapital> gl .
g2 <a:lsPartOf> "USA” .
<person:John> <a:likes> "cheese” .

|<person:John> <a:livesIn> _g2 .

In collaboration with Dr. Tim Finin

Reduced Forms

* Only the literals from the original n-
triples file

* All content except the literals from the
original n-triples file

* The base-URI of every node replaced
by the empty string

» All the literals and the base-URI of
every node replaced by the empty
string

Generating Deltas

« Compute the deductive closure of
documents before comparing them

 Describe the deltas as the smallest set
of atomic triples

« Canonicalization smoothens most
disparities amongst statements In
similar graphs

« Compare only local names of entities In

the graph, i.e. ignore the global
namespaces

Preliminary Results

* Preliminary dataset of 8300 triples, across
23 RDF graphs (ontologies and data)

- Containmentvs cosine similarity
- 114 s ®
£
£ 08 *9-
£ @
8 o6 | kA
‘E’ #® Candidate pair
g 04
8
3 02

0 & i

0 0.5 1 15
LocalName Cosine Similarity

« 17 different combinations of similarity metrics
are generated

* The pairs on the top right of the graph

identify ontology versions
Microsoft’
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