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Three-Layer Model of Tagging
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Hypergraph Structure of Folksonomies

Layered Tagging Model Folksonomy Hypergaph
Resources i fo T3
, Resources Users
\ 1\ ‘
Tags t+t t “"
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Users ‘
U; Uy Us

Tags

Tagging Axiom: Each tagging links one resource
with one user account and one or more tags.
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Taxonomies vs. Folksonomies
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skos:narrower.

skos:prefLabel skos:prefLabel

SKOS = Simple Knowledge
Kosibroader Organization System

prefix ex: <http://www.example.com/concepts# >
prefix skos: <http://www.w3.0rg/2004/02/skos/core#>
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Semantifying Folksonomies — Two Approaches

1. Transforming folksonomies into controlled
vocabularies
e  Tagclustering
. Disambiguation
. Synonym mapping

2. Making folksonomies interoperable, i.e.
independent from individual tagging systems

. Using ontologies

. Goal: Exchanging folksonomies as we exchange
controlled vocabularies
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What'’s there? What’s needed?

Folksonomy Hypergaph

ers

FOAF / SIOC
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Related Work

= Several initiatives (in the past) e

Du.b.IEI;Ccre0
— TagCommons (Tom Gruber et al.)
, _ , , Common%
— Dublin Core Social Tagging Community

— CommonTag (DERI, Yahoo!, Zemanta, Faviki, ...)

= Several tagging ontologies exist already
= But: Selection and alignment is difficult

= Review and unification is needed

Towards Interoperable Folksonomies S. Lohmann
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Overview of Tagging Ontologies

Tagging Ontology

Release . . Reused OWL
Name Authors (latest update) Main purpose Newly introduced concepts vocabularies TS
2005-03-23 First formal tagging Fundamental concepts and
Tag Ontology Newman et al. (2005-12-21) ontology structure, restricted tagging DC, FOAF, SKOS OWL Ful
. 2006 Comprehensive Tagging source and note, private | DC, DCTERMS, DCTYPE,

Tagging Ontology Knerr (2007-01-15) domain description and group tagging FOAF, SKOS OWL Full
Ontology of Echarte et al. 2007 Com.prehen.suv.e Aggregated. tag, tag position, B OWL DL
Folksonomy (—) domain description polarity, and type

Social Semantic Cloud Kim et al 2007-03-23 TAGS extension for tag Tag clouds, frequencies, FOAF, SIOC OWL Eull
of Tags ’ (2008-06-13) clouds coccurrences, and spelling variants (DC, SKOS via TAGS)
. Passant & 2008-01-15 TAGS extension for . . . FOAF, SIOC,
Meaning of a Tag Laublet (—) semantic tagging Tag meaning, automatic tagging (DC, SKOS via TAGS) OWL Full
. 2008 . . DCTERMS, FOAF, OWL Lite
Upper Tag Ontology Ding et al. (=) Upper ontology Voting via tags $10C, SKOS (OWL Full
. 2009-06-08 Minimal ontology DCTERMS, (MOAT, SIOC,
Common Tag Tori et al. (=) (optimized for RDFa) Author vs. reader tags SI0CT, SKOS, TAGS) OWL Full
TAGora Tagging 2009 Automatic tag sense .
Ontology Szomszor et al. (2010) disambiguation OWL Lite
. . 2009-01-09 Taggings as speech acts . . FOAF,IRW,
NiceTag Ontology Limpens et al. (2010-09-09) (intention of tags) Named graphs, tag intensions 510C, RDFG OWL Full
Modular Unified Lohmann et al 2011-09-02 Unification, _ DCTERMS, SIOC, SKOS, OWL Lite
’ (2011-11-16) modularization (FOAF, all tagging ont.)
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Modular Unified Tagging Ontology (MUTO)

= Unification of existing approaches “ %

= Compact and consistent design
= Modular architecture (core <> extensions)

= Conform to OWL Lite/DL and OWL 2

= Specification at: http://purl.org/muto

Towards Interoperable Folksonomies S. Lohmann
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MUTO Core Ontology

= Tags are aligned with SKOS \/MD

= Taggings are aligned with SIOC

[ sioc:Item ) ( skos:Concept )
i i

[ muto:Tagging )—h'::'lt%g_{ muto:Tag )
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MUTO Core Ontology

= Tags have a label (exactly one label). “m7

= Tags are entered in a certain order.

[ sioc:ltem ) ( skos: Concept ) rdfs:Literal

% muto:tagLabel

[ muto:Tagging h'::';'(; F( muto:Tag )/

muto:nextTag
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MUTO Core Ontology

= Users are linked via SIOC (and FOAF) “m7

= Resources can be anything (rdfs:Resource)

(sioc:UserAcoount) ( sioc:ltem ) ( skos:Concept ) rdfs:Literal
— /

muto:hasCreator Q % muto:taglLabel
g . muto: ;
>( muto:Tagging )—hasTagF[ muto:Tag )/
muto:taggedResource /
99 muto:nextTag
P — — —
| rdfs:Resource |
S (e e s o @
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MUTO Core Ontology

= Supports private, automatic, \/my

and semantic tagging

(sioc:UserAcoount) ( sioc:ltem ) ( skos:Concept ) rdfs:Literal
— /

muto:hasCreator Q % muto:taglLabel

>( muto:Tagging )—hz:-:%g;:[ muto:Tag )<
/

muto:taggedResource : i
g9 % mutoznexiTag % muto:tagMeaning
T — — - 2 — t— m— W
| rdfs:Resource | (muto:PrivateTagging) ( muto:AutoTag ) | rdfs:Resource |
S (e e s o @ | S — 4
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Complete UML Diagram of MUTO

sl0C || DC || SKOS
«owl:ObjectPropertys «owl:ObjectProperty» «owi:Class» «rdf:Property» «xsd:simpleTypes «rdf:Property» aowl:Class» «rdfs:Class»
sioc:creator_of q_ muto:creatorOf sioc:ltem dcterms:modified xsd:dateTime dcterms:created skos:Concept rdfs:Literal
«owl:ObjectProperty» «owl:ObjectPropertys «owi:DatatypeProperty» «owi:] Damwepropenya «owt
sioc:has_creator <1_ muto:hasCreator rmto'hwngMociﬁed muto:taggingCreated muto:tagLabel
[T (+owl:FunctonalProperty <ow melep-m ~owl-FunctionalProperly
aowl: ObjedPropeny: «owl:ObjectProperty»
muto:hasTag muto:nextTag
| +owl:FunctionalProperty
«owl:Class» «owi:Class» aowi:Class» -~
sioc:UserAccount muto:Tagging muto:Tag
N
«owl:ObjectProperty» «owl:ObjectProperty»
muto:tagOf muto:previousTag
+owl:FunctonalProperty +owl:FunctionalProperty
dcterms : http://pur org/dc/terms/
Domain and range «owi:ObjectProperty» «owl:Class» «owl:ObjectPropertys «owl:ObjectProperty» «owi:Class» muto : http:/fpurl.org/muto/cores
_nfo:rnatm of muto:grantAccess muto:PrivateTagging muto:taggedResource muto:tagMeaning muto:AutoTag ow - hitp:/Awvew.w3.0rg/2002/07 fowie
gipsl i e T - hitp:/iwww. w3.0rgH 999/02/22-1df-syntax-ns#
rdfs : hitp:/Awww.w3.0rg/2000/01/rdf-schema#
sioc : http://rdfs.org/sioc/ns#
—— o s - = skos : hitp:/iwww.w3.0rg/2004/02/skos/core#
«owi:ObjectProperty» «owi:ObjectProperty» «owl:ObjectPropertys «owl:ObjectProperty» «owi:Class»
muto:hasAccess sioc:about muto:taggedWith muto:meaningOf muto:autoMeaning xsd : hitp:/iwww.w3.0rgl2001/XMLSchema#
n 9 —> : rdfs:domain & rdfs:range
\ —>  rdfs:subClassOf & rdfs:subPropertyOf
w—  Vv1.0 <---> owlinverseOf

More information at: http://purl.org/muto

S. Lohmann

Towards Interoperable Folksonomies




LOV Symposium, UC3M, Madrid June 18, 2012

Example of Using MUTO

2011-11-12T09:43:03Z sol http://dbpedia.org/resource/
Puerta_del_Sol
rdf:type information
is not shown here. lj = muto:tagCreated muto:taglabel
madrid muto:tagMeaning
bob
muto:tagLabel http://example.org/ A
muto:nextTag tag/tag2 muto:tagLabel
hitp://example.org/ FosmRoader http://example.org/
tag/tag1 tag/tag3
muto:hasTag
X muto:hasTag
Photo of Bob in e muto:hasTag muto:autoMeaning
downtown Madrid. sioc:note
http://example.org/ .
tagging/tagging uto:granthccess_— tiplexample.com/
muto:taggingModified user/bob

2011-11-12T09:43:03Z muto:hasCreator

sioc:has_container

tagging/taggings

muto:taggedResource muto:taggingCreated
g http://example.com/
http://example.net/ http://example.org/ 2011-11-11T11:11:11Z sl
photos/photo1

sioc:has_space . Instance  muto: http://purl.org/muto/core# O

o S [ ] Literal sioc: http:/irdfs.org/sioc/ins#t [
\ — > Prope skos :  http://www.w3.0 skos/cor
\ rty /1 3.0rg/2004/02/ el
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Summary

MUTO:
= Not yet another tagging ontology

= But: Unification of existing tagging ontologies

And:
= Review of available tagging ontologies

= Shared conceptualization of the domain of tagging
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Outlook

" |nteroperable folksonomies

= Graph visualizations:
— ChainGraph

Towards Interoperable Folksonomies S. Lohmann



