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Presenter
Presentation Notes
Good morning, my name is Adam Shepherd, and I am the software developer 
for a data management office in the US called BCO-DMO.

BCO-DMO has been investing in semantic web technologies for the past 6 years now.




“Come and find 
data, my 
community…” 
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What we are finding is that adopting semantic web technologies can be empowering for your community of researchers.

 BUT WITH that power...





The Grand Challenges of Science 
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...they ask more complicated questions.




The GeoLink Project 
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The GeoLink project brings together a mix of...




The GeoLink Project 
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...data repositories all facing that same challenge and paired them with computer science experts.




The GeoLink Project 
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Together, we are developing Semantic Web components in support of discovery and reuse of data and knowledge.




Perspectives are going to differ... 

Paleoclimatology 

Marine    
Geology 

Publications 

Marine 
Ecosystems 

Biogeochemistry 
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With all collaborative projects [across many disciplines], perspectives are going to differ. 
 Definitions for shared concepts will vary.
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In the case of this cylinder, some see the shadowed circle as truth ...
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others, the square is truth. And this illustrates the difficulty in using large, global ontologies for integrating science metadata...




too restrictive... 

For large scale integration,  
         ontological commitments can be 
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because these ontologies are either too restrictive with their commitments...




not restrictive enough... 
 

For large scale integration,  
         ontological commitments can be 
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or not restrictive enough.
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Now, advances in ontology engineering are solving these types of issues ...
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with what are called "ontology design patterns".
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These patterns allow the data repositories to keep their local linked data intact, ...
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and catalyze integration with our partners in a flexible and extensible way. This presentation discusses how ODPs work for integrating...
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 ...various disciplines within the geosciences, constructing 5-star linked data capable...
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...of far more than we could have ever accomplished individually.
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END of lightning talk





Credit: P. Hitzler (2014) 

Linked Data is Not Enough: Problematic Alignment 



Credit: K. Janowicz (2012) 

Linked Data is Not Enough: Problematic Integration 



Credit: K. Janowicz (2012) 

Linked Data is Not Enough: Problematic Integration 

South Sudan 

Problem: Linked Data missing coordinate reference system 



Credit: K. Janowicz (2011) 

g   
Variance 



g   
Variance 

Credit: K. Janowicz (2011) 



Reasoning w. Data: Creates Pothole instances of... 

Credit: K. Janowicz (2011) 

new bridge construction 

major roadway collapse 



Credit: K. Janowicz (2014) 



Credit: K. Janowicz (2014) 



Example Use Case 

Ocean ecosystems: “What’s happening in the 
subpolar North Atlantic (surface to 1000 m), where 
are the zooplankton, and when do they come out of 
diapause?” 
 
 
Requires primary production, species composition, 
abundance and size distribution, nutrients, and basic 
hydrographic data.  

      
     

    
   

 
Credit: R. Arko (2015) 



Repo A: CAR 

Arriving at a Pattern Concept 

Repo B: BOAT 

Object 
| 

Vehicle 
| 

|----------------------| 
         Boat              Automobile 

                           | 
                           Car by Lowest Common Subsumer 
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http://stackoverflow.com/questions/18629469/what-is-least-common-subsumer-and-how-to-compute-it



● field expeditions 
● sensor + sample datasets 
● laboratory analyses 
● journal publications 
● conference presentations 
● theses/reports 
● funding awards  

      
  

     
      
  

     
    

   

 

GeoLink concepts 

Credit: R. Arko (2015) 

To see these concepts as ontology design 
patterns, see:  
 
              http://schema.geolink.org 

 
Diagrams: https://github.com/ec-
geolink/design/tree/master/patterns/diagrams 

 
 



GeoLink: Cruise Pattern 

Credit: P. Hitzler 



Matured Ontology Engineering:  
      The InformationObject pattern 

Credit: P. Hitzler 



GeoLink: The Person Integration Problem 

Credit: P. Hitzler 



Issues:  
 
● Complexity of Patterns 

○ comprehension by new partners  
 

● Local adoption of pattern schema 
○ impact on existing software, performance 

 

How do we implement? Our local community still wants the lion 
- a more specific representation. 

 
 

Broader discovery requires 
something greater. 

 
 



Ontology Design Pattern: Views 

Data partners transform existing data to the patterns through a “View” construct. 
 

Example constructs: 
 

● SPARQL ‘CONSTRUCT’ statements 
● RDF data processing script 



GeoLink: Aligned “View” Ontology 
http://schema.geolink.org/view/ 



BCO-DMO: Transforming our Local Data 
Local data can mean our linked data or  
data in a database, etc.  
 
 What matters is  
 
    1) preserving the existing local linked data  
    2) publishing GeoLink pattern compatible data 

http://geolink.bco-dmo.org/id/dataset/2415 

http://geolink.bco-dmo.org/id/dataset/2415


Ontology Design Patterns (ODPs) 

1. Modular 
 

2. Extendable 
   
  

3. Not disruptive 

When additions or replacements are needed,  
     existing data isn’t affected 

Use the modules you have data for 

 

Existing Linked Data can remain unchanged 



Biological and Chemical Oceanography Data Management Office (BCO-DMO)  
Data Observation Network for Earth (DataONE)  
Interdisciplinary Earth Data Alliance (IEDA)  
International Ocean Discovery Program (IODP)  
Long Term Ecological Research (LTER) Network 
Marine Biological Laboratory/Woods Hole Oceanographic Institution (MBLWHOI) Library  
Rolling Deck to Repository (R2R) Program  
 
 
 
 
 

GeoLink: Repositories 

Additional Collaborators 
  Advanced Cooperative Arctic Data and Information Service (ACADIS)  
  CLIVAR and Carbon Hydrographic Data Office (CCHDO)  
  Federation of Earth Science Information Partners (ESIP)  
  Index to Marine and Lacustrine Geological Samples (IMLGS)  
  U.S. Geological Survey - National Geochemical Database (NGDB) 
 

http://www.bco-dmo.org/
https://www.dataone.org
http://www.iedadata.org/
http://www.iodp.org/
http://www.lternet.edu/
http://www.mblwhoilibrary.org/
http://www.rvdata.us/
http://nsidc.org/acadis/
http://cchdo.ucsd.edu/
http://www.esipfed.org/
https://www.ngdc.noaa.gov/geosamples/
http://gcmd.gsfc.nasa.gov/KeywordSearch/Metadata.do?Portal=GCMD&MetadataType=0&MetadataView=Full&KeywordPath=&EntryId=[GCMD]USGS_GEOCHEM


http://schema.geolink.org/ 

GeoLink Schema 



https://github.com/ec-geolink/design 

GeoLink on github.com 
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