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Linking	  Open	  Data	  cloud	  diagram,	  by	  Richard	  Cyganiak	  and	  Anja	  Jentzsch.	  h@p://lod-‐cloud.net/
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Web	  of	  Data

	  	  “in	  recent	  years	  the	  Web	  has	  evolved	  from	  a	  
global	  informaGon	  space	  of	  linked	  documents	  
to	  one	  where	  both	  documents	  and	  data	  are	  
linked.	  Underpinning	  this	  evoluGon	  is	  a	  set	  of	  
best	  pracGces	  for	  publishing	  and	  connecGng	  
structured	  data	  on	  the	  Web	  known	  as	  Linked	  
Data.”

Bizer	  et	  al.	  Linked	  Data	  -‐	  The	  Story	  So	  Far.	  
InternaIonal	  Journal	  on	  SemanIc	  Web	  and	  InformaIon	  Systems	  (IJSWIS)	  (2009)
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Linked	  Data	  Principles

1. Use	  URIs	  as	  names	  for	  things

2. Use	  HTTP	  URIs	  so	  that	  people	  can	  look	  up	  
those	  names.

3. When	  someone	  looks	  up	  a	  URI,	  provide	  useful	  
informaGon,	  using	  the	  standards	  (RDF*,	  
SPARQL)

4. Include	  links	  to	  other	  URIs.	  so	  that	  they	  can	  
discover	  more	  things.	  
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On	  Applying	  Linked	  Data	  Principles

• The	  first	  principle	  is	  catered	  for	  by	  RDF.	  Good	  
care	  must	  be	  taken	  on	  exposing	  every	  enGty	  
with	  proper	  URIs,	  reusing	  exisGng	  instances	  in	  
as	  much	  as	  possible.	  (See	  idenGfier	  paYerns	  in	  
Linked	  Data	  PaYerns	  book)

• This	  indeed	  relies	  on	  a	  (set	  of)	  proper	  
vocabularies	  for	  modelling	  the	  data.	  	  (See	  next	  
analysis	  on	  vocabulary	  and	  Modelling	  paYerns	  
in	  the	  Linked	  Data	  PaYerns	  book)
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On	  Applying	  Linked	  Data	  Principles

• The	  second	  and	  third	  principles	  should	  be	  
catered	  for	  by	  the	  server	  exposing	  USDL	  data.	  
Content	  negoGaGon,	  SPARQL,	  etc	  are	  easily	  
supported	  by	  state	  of	  the	  art	  tools.	  See	  more	  
details	  on	  Publishing	  PaYerns	  in	  Linked	  Data	  
PaYerns	  book

• The	  fourth	  principle	  requires	  analysing	  exisGng	  
data	  sources	  to	  idenGfy	  possible	  links	  and	  
asserGng	  these
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FoundaGon	  Module

• The	  foundaGon	  module	  basically	  covers:
– Time	  representaGon	  

– LocaGon
– Agents
– Resources
– ArGfacts
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General	  Aspects

• In	  RDF	  every	  element	  has	  a	  URI
– IdenIfiableElement	  is	  not	  necessary

• RDF(S)	  and	  OWL	  provide	  a	  good	  deal	  of	  the	  
aspects	  captured	  by	  Element	  DescripIon
– Name	  -‐>	  rdfs:Label	  (could	  also	  use	  skos:prefLabel)
– DescripIon	  -‐>	  rdfs:Comment
– Concept	  -‐>	  rdf:Type
– Language	  -‐>	  part	  of	  the	  literals,	  e.g.,	  @en
– Synonyms	  -‐>	  see	  WordNet	  RDF

• Tags	  covered	  by	  Tag	  ontology
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Time

• Most	  of	  the	  Gme	  can	  be	  handled	  directly	  
with	  W3C	  OWL	  Time

• The	  noGon	  of	  duraGon	  is	  therein	  defined	  
explicitly	  as	  composed	  out	  of	  a	  number	  of	  
values	  for	  different	  units	  of	  Gme.	  

• In	  other	  approaches	  like	  Time	  Ontology	  -‐	  
OCML	  this	  is	  dealt	  with	  via	  funcGons	  on	  the	  
basis	  of	  its	  duraGon.
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Time

• Time	  zones	  are	  imported	  from	  the	  tzonto	  at	  W3C	  which	  
actually	  covers	  part	  of	  the	  regional	  descripIons	  used	  in	  
the	  LocaIon	  part	  Timezone	  Ontology

• The	  Time	  Ontology	  covers	  everything	  except:
– RecurrentTime	  definiIons	  (concerns	  TimePa@ern	  as	  well)
– RelaIvePointInTime	  
– DuraIonInterval	  (I'm	  not	  clear	  on	  the	  meaning	  of	  this	  one)

• Note:	  the	  most	  fine	  grained	  value	  in	  Time	  W3C	  are	  
seconds.	  Would	  need	  fixing.
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Time

• Time	  manipulaGon	  would	  support	  implemenGng	  
Allen's	  interval	  temporal	  algebra
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LocaGon

• W3C	  WGS84
– Very	  widely	  used	  to	  idenGfy	  places	  (lat,	  long,	  alGtude)	  

• Ordnancesurvey	  SpaGal	  RelaGons
– Covers	  main	  spaGal	  relaGons

• Ordnancesurvey	  AdministraGve	  Geo
– Focussed	  solely	  on	  the	  UK	  but	  could	  be	  used	  as	  the	  
basis	  for	  a	  more	  general	  vocabulary
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LocaGon

• Ordnancesurvey	  Postcode	  
– Covers	  UK	  postcodes.	  Could	  be	  reapplied	  in	  some	  
sense	  for	  other	  countries

• Ordnancesurvey	  Abstract	  Geometry
– Covers	  abstract	  geometry	  noGons	  such	  as	  
polygons,	  etc

• Some	  more	  info	  from	  W3C	  Geo	  XG:
– Vocabulary
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LocaGon

• These	  ontologies	  would	  cover	  to	  a	  great	  extent	  
the	  locaGon	  specific	  requirements	  for	  the	  
module,	  e.g.,	  PhysicalLocaGon,	  
AdministraGveArea,	  Polygon,	  
GeographicalPoint.	  

• SGll	  requires	  the	  noGon	  of	  Address	  and	  Virtual	  
Address	  (see	  vCard	  next)
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Units	  of	  Measure

• Time	  and	  LocaGon	  rely	  on	  the	  handling	  of	  units	  
of	  measure

• Currently	  USDL	  handles	  these	  are	  separate	  and	  
only	  nominal	  units

• No	  knowledge	  is	  explicitly	  captured	  about	  the	  
relaGonships	  between	  different	  units	  for	  the	  
same	  magnitude,	  different	  magnitudes	  and	  
their	  manipulaGon,	  etc
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Units	  of	  Measure

• Possible	  approaches:
– Ontolog	  UoM	  ontology	  
• SGll	  in	  rather	  early	  stages	  is	  seems	  and	  agreement	  
process	  is	  rather	  slow

–My	  own	  set	  of	  ontologies	  based	  on	  EngMath	  by	  T.	  
Gruber	  and	  modelled	  in	  OCML
• See	  some	  info	  at	  [1]
• Handles	  Prefixes,	  Dimensions,	  Physical	  QuanGGes,	  
InternaGonal	  System	  of	  Units,	  their	  manipulaGon
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Units	  of	  Measure

• Handling	  of	  Units	  would	  be	  supported	  beYer	  
than	  currently,	  supporGng	  mathemaGcal	  
operaGons	  with	  quanGtaGve	  values

• NOTE:	  The	  use	  of	  UnitOfLengthType	  in	  concept	  
Area	  in	  USDL	  is	  incorrect.	  For	  these	  the	  unit	  
should	  be	  of	  area	  (m2,	  etc).	  This	  is	  a	  different	  
dimension
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Addressing

• W3C	  Submission	  vCard	  RDF	  covers	  all	  of	  it

• FOAF	  covers	  part	  of	  it
• Equivalence	  statements	  may	  be	  necessary	  for	  addiGonal	  
compaGblity

• Some	  aspects	  would	  require	  further	  analysis
– Virtual	  Region	  ?
–Messaging	  System?
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ClassificaGons

• WSMO-‐Lite	  FuncGonalClassificaGonRoot:
– For	  strict	  inferencing	  classificaGons

• SKOS
– For	  more	  relaxed	  Knowledge	  OrganisaGon	  Systems
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Agents,	  Resources,	  ArGfacts

• The	  noGon	  of	  Agent	  is	  covered	  by	  Dublin	  Core	  
and	  FOAF

• The	  noGon	  of	  Natural	  Person	  is	  covered	  by	  
FOAF

• OrganisaGon
– Covered	  enGrely	  by	  OrganisaGon	  Ontology
– Integrated	  with	  FOAF,	  GoodRelaGons,	  vCard
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Agents,	  Resources,	  ArGfacts

• ArGfacts
– Copyright	  supported	  by	  Dublin	  Core
• Dc:rights	  and	  dc:license

–MimeType	  to	  point	  to	  one	  of	  RFC3870

• ArGfact	  types	  to	  be	  defined	  as	  a	  hierarchy	  or	  
with	  SKOS
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Remaining	  Concepts

• Resources	  to	  be	  refined	  at	  a	  later	  stage	  based	  
on	  their	  use	  in	  other	  modules
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