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. . = Why we need both =
3 Combining RDF and XML Schemas
to + The Problem
Enhance Metadata Interoperability * One Approach
* A Simple Example
* RDF <-> XML Schema Interface
mechanisms
+ Mapping using XSLT
Lecture Slides
+ Metanet - Ontology of metadata terms
Steffen Staab o
+ Linking MetaNet to XSLT to perform
With grateful acknowledgements to mappings
Jane Hunter, University of Queensland, Australia
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Metadata Standards 2 New Requirements 3
< <

+ Bibliographic - MARC, IFLA, DublinCore
» Archival - ISAD

*+ Museum - CIDOC CRM

» Educational - IMS, GEM, EDNA

+ Government - GILS, AGLS

+ Geospatial - FGDC

* News — NewsML

+ Image - VRA Core

* Audio - ID3

» Audiovisual - MPEG-7, SMPTE, EBU, FIAF
+ Copyright - <indecs>, XrML, ODRL

Slide 3

+ MPEG-21, TV-Anytime, OAI, ISLE

+ Extend existing domain-specific metadata
models/schemas

+ Refine existing metadata models/schemas

+ Mix elements from different metadata domains

+ Define local application-specific encodings of
existing metadata standards

* Maintain Interoperability
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Problem 1 — Query Mediation > Problem 2 — Harmonization >
< <
Multimedia Core
» Repository 4 j
Common Data Model MS » Content .Co.ntent
VRA core HTML creators distributors
Image \ )
= Search Engine INDECS
- XML / RDF Music A N L
M ing Sch
MPEGT 2ppTg oo Archives Consumers
Video
A/SMIL I L
INDECS H:;L
MPEG 7 DC VRA Core i
Audio Video Text Image MPEG-21, TV-Anytime
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Problem 3 — Transportation 2 Current Situation 3
< <

Aboriginal
Rock Art

Scientific
Metadata

Cultural
Metadata

Historical
Metadata
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+ DC - RDF Schema, Draft XML Schema

+ MPEG-7, MPEG-21 — XML Schema

+  TV-Anytime — XML Schema

+ OAIlI—- XML Schema

+ Prism Project — RDF Schema

+ SCHEMAS Project — RDF Schema

+ CIDOC CRM — RDF Schema

+ Others — don’'t know? But need to define their
own application-specific encodings of existing
metadata standards

Slide 8




i
_ |
©S. Staab, 2001

i
_ |
©S. Staab, 2001

Slide 11

<rdfs:domain rdf:resource="#Video"/>
<rdfs:range rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Literal"/>
</rdf:Property>

Desired = Framework =
2 H Merge MetaNet 2
ArCh IteCture Domain-specific RDF Schema P
Ontologies
* Metadata domains register authorized Dublin Core PEG 7 7 INDECS cIDoc
namespaces Contalnlng both an XML and an namespace namespace, namespace namespace
RDF Schema Semantic RDF ‘ RDF RDF RDF
. . Definitions Schema i Schema i Schema Schema
+ Separation of semantics from local structural, ! !
datatyping and cardinality encoding constraints R odh 3 XML i XML XML
ecommen | |
+ Local “application profiles” in XML Schema Encodings Schema Schema Schema
— Mix and match complementary metadata elements ‘K
from different domain-specific namespaces XML XML XML
. . . . Schema Schema Schema
— Apply local application-specific constraints Application
Profiles RDF RDF
Schema Schema
3 OAl
MPEG-21 TV-Anytime
Mappings between v
application profile XSLT
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F F == <?xml version="1.0"?> ==
Simple Video Example = =
P P :ﬂ <rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax ns#" :ﬂ
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:dc="http://purl.org/dc/elements/1.1"/>
“Tyranny of Distance”
<rdfs:Class rdf:ID="Video” >
“ - <rdfs:label>Video</rdfs:label>
Freda Fellini .
<rdfs:comment>The class of videos</rdfs:comment>
name <rdfs:subClassOf rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Resource"/>
</rdfs:Class>
de-craator organisation <rdf:Property rdf:ID="title” >
<rdfs:label>Title</rdfs:label>
type “ABC”[”SBS”[*Channel 4” <rdfs:comment>The name given to the resource</rdfs:label>
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<rdfs:Property rdf:ID="director” > =] =)
<rdfs:label>Director</rdfs:label> E RDF Schema E
<rdfs:comment>A person responsible for directing a video</rdfs:comment> < <
<rdfs:subPropertyOf
rdf:resource="http://purl.org/dc/elements/1.1/dcmes.rdf#creator"/> * RDF Data model
<rdfs:domain rdf:resource="#Video"/> + Richer semantic descriptions
<rdfs:range rdf:resource="http://www.w3.0rg/2000/01/rdf- . .
schema#Director"/> — Class/property relationships
</rdfs:Property> — Type hierarchies — subClasses & subProperties
<rdfs:Class rdf-ID="Director’/> — Human readable descriptions (label,comment)
<rdf:Property rdf:ID="organisation” > . Very limited structural, cardinality,
<rdfs:label>Organisation</rdfs:label> datatyping constraints at the encoding level
<rdfs:comment="The director's affiliation."/>
<rdfs:domain rdf:resource="#Director"/>
<rdfs:range rdf:resource="#OrgName"/>
</rdf:Property>
<rdfs:Class rdf:ID="OrgName"/>
<OrgName rdf:ID="ABC"/>
<OrgName rdf:ID="Channel 4"/>
<OrgName rdf:ID="SBS"/>
</rdf:RDF>
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<schema xmnls="http://www.w3.org/1999/XMLSchema" E <complexType name="director”> E

targetNamespace="http://www.dstc.edu.au/"
xmnls:dstc="http://www.dstc.edu.au/"
xmnls:dc="http://purl.org/dc/elements/1.1/"/>

<import namespace=" http://purl.org/dc/elements/1.1/"/>
<element name="Video” >
<annotation>
<documentation>The class of videos</documentation>
</annotation>
<sequence>
<element name="title” type="string” minOccurs="1" maxOccurs="1"/>
<element name="director” type="director” maxOccurs="4"/>
</sequence>
<attribute name="id” type="uriReference"/>
</element>
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<extension base=dc:creator” >
<element name="organisation” type="OrgNames"/>
</extension>
</complexType>
<simpleType name="OrgNames” >
<restriction base="string” >
<enumeration value="ABC"/>
<enumeration value="Channel 4"/>
<enumeration value="SBS"/>
<[restriction>
</simpleType> </schema>

Slide 16




I ©S. Staab, 2001

I ©S. Staab, 2001

E— O E—— O
==} . . . . [=a)
XML Schema 2 Link from application-specific XML =
< Schemas to a single RDF Schema <
« Rich support for Structural, Cardinality DCMES.rdf - RDF Schemata for Dublin Core
and datatype encoding constraints Semantic
. Definitions
* Poor support for semantics .
p.p . in RDF Schema
<annotation> <documentation>
<schema....> <schema....>
<simpleType name="title"> <simpleType name="title">
<restriction base="string"/> <restriction base="anyType"/>
<ls_impIeType> </s_impIeType> . .
Application-specific el T estigion basecranyType'>
Encodings using <enumeration value="Brickley"/> </simpleType>
<enumeration value="Swick"/> | |
XML SChemata <enumeration value="Weibel"/> ) )
</restriction> <element name="title" type="title
</simpleType> maxOccurs="2"/>
;./;é:hemp ;./;;:hema>
Schema1.xsd Schema2.xsd
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Annotated XML Schema 2 Linked Schemas 2
<schema xmnls= http://www.w3.0rg/1999/XMLSchema" < _ . <
targetNamespace= http://purl.org/dc/elements/1.1/" <schema xmnis= http://www.w3.0rg/1999/XMLSchema
xmlns:dc= http://purl.org/dc/elements/1.1/" targetNamespace= http://purl.org/dc/elements/1.1/"
xmins:rdf= http://www.w3.0rg/1999/02/22-rdf-syntax-ns# > xmlins:dc= http://purl.org/dc/elements/1.1/"
i xmins:rdfs= http://www.w3.0rg/2000/01/rdf-schema# > xmlns:xx=“http://www.example.org/XMLRDFSchemaBridge“>
<annotation> .
<documentation> <annotation> )
Draft XML Schema for the Dublin Core Element Set, V 1.1 <documentation>
</documentation> Draft XML Schema for the Dublin Core Element Set, V 1.1
</annotation> </documentation>
<simpleType name= title > </annotation>
<annotation> ) . . I . I
<appinfo> <simpleType name= title xx:semantics="http://purl.org/dc/elements/1.1/dcmes.rdf#title">
<rdf:Property ID= title > <restriction base= string"/>
<rdfs:label= Title /> </simpleType>
<rdfs:comment= The name given to the resource. /> <simpleType name= creator xx:semantics=
</r_df:Property> "http:/Ipurl.org/dc/elements/1.1/dcmes.rdf#creator">
</appinfo> <restriction base= string"/>
</annotation> ] 9
<restriction base= string"/> <I/simpleType>
</simpleType>
.......... </schema>
</schema> Slide 19 Slide 20
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Metadata Mappings > Harmony — ABC Model =
= =
< <
Resource Event +toEvent
- [& id:ID 1.*
I8 d: 1D [& type : string
| /& _eventName : string
] " I i
ID3 tags embedded in MP3 _ Fae outhut +hasRelation| _"SntRelation
+has_input _Outp 0 * Btype - stri
Input 0.* Output 0. lype - string
ABC —
Metadata MPEG-7 description in DDL ‘ y +hasContribution .
. 0.* +hasContext
Description / \ N 0.1
Dublin Core i RDF ‘ Patient Tool Target Act Context
ublin Core in 8/id - 1D
+isCarriedOu1y 0/ \0---1
1. +hasRole Date/ Time Place
Agent OI\V
[& id:ID Rol
[& Name : string ole
| I&] Type : string
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Step 1 — Structural Mapping 2 Step 2 — Semantic Mapping 2
Perforiance < Resource-centric <
Type Description
. dio821
Event-aware mOdel input Event 1 output audio821 Format audlo elation.isPerformanceof
Title
I r—ype eventNarme Context \ Act Format Eype “MP3* Agent.Orshestra  “comp523*
“Conge_rio - “New York
for Violin* “Score* Lincc!_lll':l((é):;ter“ Context1 act! “MP3*  “Audio” “Audio’ Date.. Peormance Philh:'monic“
Plag Tihe X2 Agen ole “Lincoln Center* g 7-04-1998
Lincoln Centerapm 7_04_1998P;’.\|l ﬁw York orchestra® Eastz:rn
lInarmonic
Bastem ‘ XSLT + METANET Metadata Term Ontology ‘
1 XSLT Dublin Core / ID3 MPEG-7
Description Description Description
Resource-centric model . audio821 audio821 TCOP incoln audio821
elation isPerformanceof “MP3* TPE QJAL"Center
Relation comp523°
R m h . « A ‘New York TGON | TDAT . "
MP3 shestra comp523 Audio ibutor Philharmonic* TEMEL 7800000
N ‘comp523° | . . " b
“‘Audio’ Date..PeNormance “I_\lewYorl_< " “Lincoln Center* ' Performance 7-04-1998 CreationMstalnformaten UsageM_eta
Philharmonic New York “Adio/MP3* Medialnformation Mformation
“Lincoln Center*  gp 7-04-1998 7-04-1998  Phihamonic
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Evaluation of XSLT = Metadata Mapping Matrix =
< <
ABC DC ID3  |MPEG-7
. ; ; CreationMetalnformation/Creation/Title/Title Text
Extensible Style Language TranSformatlon ) Resource/Title Title TIT2 |(@TitleType="original")
+ Works well for structural and syntactic mapping Creator TPE1 |CreationMetalnformation/Creation/Creator
between metadata descriptions Publisher TPUB |UsageMetalnformation/Publication/Publisher
. . Event/Act/Agent Contributor IPLS |CreationMetalnformation/Creation/Creator
+ Semantic mappings need to be hardcoded , , , ——
i ) ) ) CreationMetalnformation/Creation/Classification
+ Unsuitable for loosely constrained or variable input Resource/Subject Subject TIT1 |/PackagedType
+ Flexible semantic mappings require additional Resource/Description |Description  [TIT3
K ledge: Date.Creation CreationMetalnformation/Creation/CreationDate
nowledge: Date.Publication UsageMetalnformation/Publication/
— Mapping Matrix or Event/Context/Date |Date.Recording |TRDA |PublicationDate
Event/Context/Place |Coverage.Place
Metadata Term Ontology - MetaNet Resource/Type Type TCON |CreationMetalnformation/Classification/Genre
Format TFLT |Medialnformation/MediaProfile/MediaFormat/
Format.length  |TLEN |FileFormat
Resource/Format Format.size TSIZ
Resource/ldentifier  |Identifier UFID |Medialnformation/Medialdentification/Identifier
Event/Input Source TOAL
Slide 25 Slide 26
.?-S Staab, 2001 D .?‘-S Staab, 2001 D
== ==
MetaNet a MetaNet Browse Interface 2
< <

+ Metadata term Ontology

» Expressed in RDF Schema

+ Defines equivalence and hierarchical
(NT and BT) relationships between
metadata terms from different domains

» Generate by merging domain-specific
RDF Schemas
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event (|| Results of Search for metadata term: resource

title
subject

deseripdoen

creaton, expression,
wrork, iem, stuff, artefact

lecture, novel, play,
poemn, essay, blography,
sympheny, concerto,
somata, map, dravring,
painting, erching,
lithograph, phatagraph,
adverisement, script

asu, i Core @ Svmonyms/Equivalent ; Hyponyms/[Narower  Hypo-hyponys/Narrowast
i Term Terms Terms ; Terms:
FESOUTCE ; ; :
physical_object,
dare. man-made_object,
iconographic_object,
time Drogram, programme,
series, episode, clip,
place [ ohiect, entity, thing albimn, soundrrack, rrack,
’ i i audiocliy, videoclp,
concent S— product, manifestation, dcmﬂnerrjnt, aru‘factp, i, B

e

format

relation
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MetaNet Search Interface = <2xml version="1.0"2> =
< <rdf:RDF xml:lang="en" <
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
Results of Search for metadata term: author xmins:rdfs="http:/Mmww.w3.0rg/2000/01/rdf-schema#’>
Core Term <rdfs:Class rdf:ID="Agent” >
nt <rdfs:comment xml:lang="en” >The resources which contribute to or act in an event.
age Typically
Synonyms/ Equivalent Terms: agents are people, groups of people, organisations or instruments. </rdfs:comment>
actor, contributor, player, doer, worker, performer <rdfs:label xml:lang="en” >Actor</rdfs:label>
Hyponyms/ Narrower Terms: <rdfs:label xml:lang="en” >Contributor</rdfs:label>
ih it dsmith <rdfs:label xml:lang="en” >Player</rdfs:label>
author, writer, worasmi <rdfs:label xml:lang="en” >Doer</rdfs:label>
Hypo-hyponyms/ Narrowest Terms: <rdfs:label xml:lang="en” >Worker</rdfs:label>
novelist, playwright’ dramatist, essayist’ poet, <rdfs:label xml:lang="en” >Performer</rdfs:label>
scriptwriter, copywriter, journalist, columnist <rdfs:subClassOf rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Resource"/>
</rdfs:Class>
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3 Linking MetaNet to XSLT 3
<rdfs:Class rdf:ID="Author” > —_ Jd —
<rdfs:label xml:lang="en” >Writer</rdfs:label> < <
<rdfs:label xml:lang="en” >Wordsmith</rdfs:label>
<rdfs:subClassOf rdf:resource="#Agent"/> Input Metadata Input Output
' ' P e Namespace/ | | Namespace/
</rdfs:Class> Description Schema Schema
Definition Definition

<rdfs:Class rdf:ID="Journalist” >
<rdfs:label xml:lang="en” >Columnist</rdfs:label>
<rdfs:label xml:lang="en” >Reporter</rdfs:label>
<rdfs:subClassOf rdf:-resource="#Author"/>
</rdfs:Class>

</rdf:RDF>
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XSLT - Java MetaNet
unction Metadata term
Program readMetaNet

Output Metadata

Description

ontology

Added a Java procedural code extension
to XSLT which uses MetaNet to perform
the semantic mappings.
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Semantic Mapping Using MetaNet
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MetaNet
RDF Schema »
Input Metadata Input Namespace
Description XML Schema Dublin Core f INDECS CIDOC
namespace namespace namespace
i Semantic RDF RDF RDF
For each element in input { Definitions Schema Schema Schema
Search for same element in utput Namespace |
output namespace; XML i XML XML
Java Procedural P P XML Schema Recommendéd |
. If not found { Encodings Schema ' Schema Schema
Code Extension |
Extract synonyms from X
MetaNet; XML
Search for synonyms XML XML
in output namespace; Schema Schema Schema
P pace, Metadata Term Application
} Profiles RDF RDF
} Schema Schema
3 OAl
MPEG-21 TV-Anytime
Input Metadata Mappings between \ 4
Description application profile
instantations
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Future Work 2
<

+ Ontology harmonization — CIDOC CRM

+ Schematron and RDF Schema

+ Express MetaNet in DAML/OIL

* More schema languages coming out —
RELAX, TREX — how do these fit in
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