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Age 

Specific, straightforward data modeling is very 
restrictive regarding data integration and reuse. 

 
xsd:integer 

hasAge 
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Age 

Specific, straightforward data modeling is very 
restrictive regarding data integration and reuse. 

hasAge 

 
Unit 

 
xsd:integer 

hasUnit 

hasValue 
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Age 
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Example from Linked MDB 

Film 

Actor 

xsd:string 

hasActor 

hasName 
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Problem! 

Sesame 
Street 

 Actor 
(class) 

“Jim 
Henson” 

hasActor 

hasName 

Muppet 
Show 

 

hasActor 
Kermit 

Ernie 

plays 
plays 
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Better! 

Sesame 
Street 

 

“Jim 
Henson” 

hasCastRole hasName 

Muppet 
Show 

 

Person 
hasCastRole 

playedBy 

playedBy 

hasCastRole 

Ernie asCharacter 

Kermit 

asCharacter 
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Better! 

Movie 
  

Name 

hasCastRole 
hasName 

Person 

playedBy 

Character 

asCharacter 
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Structured data: labeled graphs 

                                From R2R: 

person/101396 
 

“101396” 

identifier 



May2014 – EarthCube C4P PaleoBio Workshop – Pascal Hitzler 10 

Structured data: labeled graphs 

                                From R2R: 

person/101396 
 

“101396” 

foaf:Person identifier 

type 

“Saito, Mak” 

label name 

participant/103662 
 

participant/105078 
 

participant/105077 
 

foaf:person 

foaf:person 

foaf:person 
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Structured data: labeled graphs 

                                From R2R: 

person/101396 
 

“101396” 

foaf:Person identifier 

type 

“Saito, Mak” 

label name 

participant/103662 
 

participant/105078 
 

participant/105077 
 

foaf:person 

foaf:person 

foaf:person 
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Information representation 
choices 

person/101396 
 

“Saito, Mak” 

label name 

R2R: 

foaf:Person 

type 

Person_752 
 

“Saito, Mak” 

label 
name 

foaf:Person 

type 

“Mak Saito” 

familyName 

“Saito” 

givenName 

“Mak” 

BCO-DMO: 
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Information representation 
choices 

περσον/101396 
 

“Σαιτο, Μακ” 

λαβελ ναµε 

R2R: 

φοαφ:Περσον 

τψπε 

Περσον_752 
 

“Σαιτο, Μακ” 

λαβελ 
ναµε 

φοαφ:Περσον 

τψπε 

“Μακ Σαιτο” 

φαµιλψΝαµε 

“Σαιτο” 

γιϖενΝαµε 

“Μακ” 

BCO-DMO: 
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Information representation 
choices 

Person_34738 
 

“Saito, M” 

name 

AGU Abstracts (Tom Narock): 

foaf:Person 

type 

Person_752 
 

“Saito, Mak” 

label 
name 

foaf:Person 

type 

“Mak Saito” 

familyName 

“Saito” 

givenName 

“Mak” 

BCO-DMO: 
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Information representation 
choices 

person/101396 
 

“101396” 

foaf:Person 

identifier 

type 

“Saito, Mak” 

label name 

participant/103662 
 

participant/105078 
 

participant/105077 
 

foaf:person 

foaf:person 

foaf:person 

R2R: 
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Information representation 
choices 

person/101396 
 

“101396” 

foaf:Person 

type 

“Saito, Mak” 

name 

participant/105078 
 

foaf:person 

R2R: 

cruise/KM0405 
 

r2r:Participant 

role/scientistChief 
 
r2rmodel:role 

Vessel/33KB 
 

“Kilo Moana” 
 

Track/KM0405 
 

identifier 

r2r:Vessel 

r2r:VesselName 

r2r:Track 
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Information representation 
choices 

person/101396 
 

“101396” 

foaf:Person 

type 

“Saito, Mak” 

name 

participant/105078 
 

foaf:person 

R2R: 

cruise/KM0405 
 

r2r:Participant 

role/scientistChief 
 
r2rmodel:role 

Vessel/33KB 
 

“Kilo Moana” 
 

Track/KM0405 
 

identifier 

r2r:Vessel 

r2r:VesselName 

r2r:Track 
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Ontology Design Patterns 

 
“An ontology design pattern is a reusable successful solution to a 
recurrent modeling problem.” 
 
So-called content patterns usually encode specific abstract 
notions, such as process, event, agent, etc. 
 
 
Patterns provide modular, reusable, replaceable, pieces.  
 
By agreeing on reuse of generic patterns (but leaving the 
relationships between the patterns to a specific assembly for a 
special purpose), we can have reuse while preserving 
heterogeneity. 
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OceanLink patterns 

Some central patterns: 
 
• Cruise 
• Trajectory 
• Person 
• Organization 
• Roles of Agents 
• Repository Object 
• Data Set 
• Document 

 
We’re not starting from zero of course. 
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Semantic 
Trajectories 

[Hu, Janowicz, Carral, Scheider, Kuhn, Berg-Cross, Hitzler, Dean, COSIT2013] 
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Semantic Trajectories 
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Semantics in OWL 
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Semantics in OWL 
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Ocean Science Cruise (draft) 
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Cruise trajectory (draft) 
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Cruise trajectory 
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Cruise trajectory 
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Cruise trajectory 



May2014 – EarthCube C4P PaleoBio Workshop – Pascal Hitzler 29 

Cruise trajectory 
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OceanLink Collaborators 
Robert Arko, Columbia University 
Suzanne Carbotte, Columbia University 
Cynthia Chandler, Woods Hole Oceanographic Institution 
Michelle Cheatham, Wright State University 
Timothy Finin, University of Maryland, Baltimore County 
Pascal Hitzler, Wright State University 
Krzysztof Janowicz, University of California, Santa Barbara 
Adila Krisnadhi, Wright State University 
Thomas Narock, Marymount University 
Lisa Raymond, Woods Hole Oceanographic Institution 
Adam Shepherd, Woods Hole Oceanographic Institution 
Peter Wiebe, Woods Hole Oceanographic Institution 
 
The presented work is part of the NSF OceanLink project:  
EarthCube Building Blocks, Leveraging Semantics and Linked Data 
for Geoscience Data Sharing and Discovery 
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Thanks! 

Thanks! 
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Textbook 

Pascal Hitzler, Markus Krötzsch, 
Sebastian Rudolph 
 
Foundations of Semantic Web  
Technologies 
 
Chapman & Hall/CRC, 2010 
 
Choice Magazine Outstanding Academic 
Title 2010 (one out of seven in Information 
& Computer Science) 
 
 
 http://www.semantic-web-book.org 
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Semantic Web journal 

• EiCs:  Pascal Hitzler 
  Krzysztof Janowicz 
 

• New journal with significant uptake. 
 

• We very much welcome contributions at  
the “rim” of traditional Semantic Web 
research – e.g., work which is strongly 
inspired by a different field. 
 

• Non-standard (open & transparent) 
review process. 
 

• http://www.semantic-web-journal.net/ 
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EarthCube requires 
 

• information integration 
• interoperability 
• conceptual 

modeling 
• intelligent 

search 
• data-model 

intercomparison 
• data publishing 

support 
 

Semantic Web studies 
 

• information integration 
• interoperability 
• conceptual 

modeling 
• intelligent 

search 
• data-model 

intercomparison 
• data publishing 

support 
 Pascal Hitzler, WSU; Krzysztof Janowicz, UCSB 
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