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Introduct ion

• Digital Media Web explosion.
• Global Web- wide media market.
• Init ially isolated and proprietary DRM 

Systems.
• New requirement: DRM 

interoperability.
• Two interoperat ion dimensions:

– Legal: WIPO, DMCA, EU Direct ives,…
– Technological: MPEG- 21, ODRL, DMP,…

Motivat ion

• Mainly technological interoperability 
init iat ives at the syntact ical level:
Rights Expression Languages (RELs).

• Syntact ic solut ion fails short :
– Domain complex ity
– Implementat ion issues
– Interoperability problems …

• “Mixed” solut ions
• à Solut ions with the approach of prof iles
• Semantic approach: Web Ontologies.



Motivat ion

• Example ODRL Licenses checker: get usage 
constraints (interval, purpose,… 23).
– Syntact ic approach: 23 different XPaths. 
– Semantic approach: 23 subclasses of Constraint , 

1 semantic query.

• Semant ic approach facilitates development 
and maintenance.
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Object ive

• Build Ontological framework for DRM. 
Components:
– General IPR Ontology (IPROnto) for IPR 

formalisat ion.
– Specif ic REL ontologies for broader coverage.
– Mapping rules for interoperability.

IPROnto

ODRLOnto
MPEG-21
RELOnto

Methodology

• Methontology.
• Sources:

– IP Commerce: < indecs>
– Business Model: Imprimatur
– Legal: WIPO
– …

• Tools: Semantic Web technologies.
• First  version of IPROnto late 2001.



Conceptualisat ion

• Creat ion Model:

Item

Instance Manifestation

Work

hasRealisation

hasCopy

isCopyOf

Expression

has
Performance

has 
Fixation

Copyrighted Creation

isa isa

≡ (Manifestation U  Expression)

hasAbstraction

has
Abstraction

Conceptualisat ion

• Rights Model:

ExploitationRight (Copyright)

TransformationRight
AdaptationRight
TranslationRight

SubtitlingRight

CommunicationRight
BroadcastRight
PublicPerformanceRight

DistributionRight
RentalRight

ReproductionRight
FixationRight

MoralRight

DisseminationRight
PaternityRight
RespectRight
WithdrawalRight

NeighbouringRights

SuiGenerisRight

RightsExceptions

PrivateCopy
Cite
Libraries

Intellectual Property Rights



Conceptualisat ion

• Business Model: create

Creator

RightsHolder

transfer,
transfom, 
reproduce

ContentProvider

 Media
Distributor

transfer

Customer

distribute, communicate
use

Conceptualisat ion

• Act ion Model: verbs
– TransformationRight : Adapt, Translate,…
– Communicat ionRight : Broadcast, Access,…
– Distribut ionRight : Distribute, Rent,…
– Reproduct ionRight : Reproduce, Fix ,…
– MoralRight : Attribute, Retire,…
– RightsExceptions: Cite,…

– Licensing: Agree, Disagree, Transfer,…



Conceptualisat ion

• Act ion Model: thematic roles

initiator resource goal essence
Action agent, instrument result, patient,

effector recipient theme
Process agent, matter result, patient,

origin recipient theme
Transfer agent, instrument, experiencer, theme

origin medium recipient 
Spatial origin path destination location

Temporal start duration completion pointInTime
Ambient reason manner aim, condition

consequence
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Implementation

• Descript ion Logic (OWL) and Rules (SWRL).
– Model licenses as classes.
– Model usages as instances (classes).
– Model constraints as rules.

• Usage validat ion as instant iat ion 
(subsumption) checking with DL Reasoner.

• Custom datatypes (e.g. t ime ranges).

Implementation

Agree

Legal 
Person

2005-03-14ZpointInTimeurn:x500:CN=PROV1,
O=STRM,C=ES

Access

urn:x500:CN=PROV1,
O=STRM,C=ES

theme

urn:isan:FF-
Eolic_Energy

theme

Transfer

condition

urn:x500:
O=USR,C=ES

agent

2005-04-01Z
rtsp://streamer.net/

FF_EOLIC_ENERGY.mpg

locationstart

rdf:value 300 
currency €

P1Y duration

agent

theme

agent

recipient

aim

pointInTime.≥[20050401]real ∧
≤[20060401]real



Implementation

• Integrate syntact ic init iat ives:
– XML Schemas à OWL Ontologies

• MPEG- 21 REL à RELOntos
• ODRL à ODRLOntos

– Map to IPROnto
• Benefits: 

– Formal semantics
– Check IPROnto coverage
– Implementat ion ease (semantic queries, license 

checking and search,…)

Implementation

rdfs:subClassOfextension | restriction@base
owl:ClasscomplexType
rdfs:subPropertyOfelement@substitutionGroup
owl:DatatypeProperty | ObjectProperty element | attribute
OWLXML Schema

• Some XML Schemas to OWL mappings:
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ODRLOnto

• Use XML Schema to OWL mapping on:
– ODRL- EX 
– ODRL- DD

• Get one OWL ontology integrat ing both.



ODRLOnto: Contex t Elements

odd:dLocation

odd:date

odd:event

odd:name

odd:pLocation

odd:reference

odd:remark

odd:role

odd:service

odd:transaction

odd:uid

odd:version

oex:contextElement

ODRLOnto: Requirements

odd:accept

odd:attribution

odd:peruse

odd:postpay

odd:prepay

odd:register

odd:tracked

oex:requirementElement



ODRLOnto: Permissions
odd:aggregate

odd:annotate

odd:backup

odd:delete

odd:display

odd:duplicate

odd:excerpt

odd:execute

odd:give

odd:install

odd: lease

odd:lend

odd:modify

odd:move

odd:play

odd:print

odd:restore

odd:save

odd:sell

odd:uninstall

odd:verify

oex:permissionElement

ODRLOnto: Constraints
odd:accumulated

odd:count

odd:cpu

odd:datetime

odd:format

odd:group

odd:hardware

odd:individual

odd:industry

odd:interval

odd:memory

odd:network

odd:printer

odd:purpose

odd:quality

odd:range

odd: recontext

odd:screen

odd:software

odd: spatial

odd:storage

odd:unit

odd: watermark

oex:constraintElement



ODRLOnto: Other Elements

odd:amount

odd:any

odd:code

odd:currency

odd:downstream

odd:end

odd:fixed

odd:fixedamount

odd:percentage
oex:rightsHolderElement

odd:max

odd:min

odd:payment

odd:start

odd:taxpercent

odd:transferPerm

oex:agreement

oex:any

oex:asset

oex:condition

oex:conditionElement

oex:constraint

oex:container

oex:context

oex:default

oex:digest

oex:exclusive

oex:id

oex:idref

oex:inherit

oex:number

oex:offer

oex:order

oex:override

oex:party

oex:permission

oex:requirement

oex:revoke

oex:rights

oex:rightsholder

oex:seq-item

oex:sequence

oex:type

ODRLOnto

• Connect ODRLOnto to IPROnto
– Use semantic mapping rules, e.g.:

o-ex:asset(?x,?y) ∧ o-ex:assetType(?y) ∧ o-ex:context(?y,?z) 
⇒ ipro:Creation(?z) ∧ o-ex:asset(?x,?z)

o-ex:contextType

“XML: The Movie”

o-ex:offerType

o-ex:context

o-ex:assetType
o-ex:asset

“doi:0.99/video/383”

o-dd:uid o-dd:name

ipro:Creation

“XML: The Movie”

ipro:Offer

ipro:theme

“doi:0.99/video/383”

rdf:ID rdf:label
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Conclusions

• IPR domain complex ity demands semantic 
solut ions for interoperability.

• IPROnto provides a common conceptual 
framework.

• Concrete init iat ives integrat ion through 
specialised ontologies and mappings to 
IPROnto.

• All together: formalise semantics, facilitate 
interoperability and implementat ion.
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