
Programming with the

Semantic Web
Adam Shepherd

C. Chandler, R. Arko, D. Fils, D. Kinkade,

M. Jones 



Oceanographic Cruise: Linking to Authoritative Source 

http://seft.com.tr/web/wp-content/uploads/2015/02/RSV66_01.png



Oceanographic Cruise: Linking to Authoritative Source 

https://s-media-cache-ak0.pinimg.com/originals/69/ba/c0/69bac098e46c629ec1959ff556e65e0e.png
http://seft.com.tr/web/wp-content/uploads/2015/02/RSV66_01.png
http://www.freeiconspng.com/uploads/institution-icon-8.png



Oceanographic Cruise: Linking to Authoritative Source 

https://s-media-cache-ak0.pinimg.com/originals/69/ba/c0/69bac098e46c629ec1959ff556e65e0e.png
http://seft.com.tr/web/wp-content/uploads/2015/02/RSV66_01.png
http://www.freeiconspng.com/uploads/institution-icon-8.png



Oceanographic Cruise: Linking to Authoritative Source 

https://s-media-cache-ak0.pinimg.com/originals/69/ba/c0/69bac098e46c629ec1959ff556e65e0e.png
http://seft.com.tr/web/wp-content/uploads/2015/02/RSV66_01.png
http://www.freeiconspng.com/uploads/institution-icon-8.png



● Cruises: 

2,000 BCO-DMO

6,400 R2R

● Data stored in two different models, 

local ontologies w. some shared 

vocabulary use (Dublin Core, etc.)
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Entity Matching Ontologies (EMO)

● Built on top of PROV-O

● Describes comparable entities

and the process of comparing "things" 

for potential linkage

● Each type of comparison defines the 

properties to compare and their 

datatype



Entity Matching Ontologies
GENERAL CLASSES

MatchingRoutine

Criteria

PotentialMatchCollection

PotentialMatch

EntityProperty

EntityPropertyType

...

https://github.com/BCODMO/Entity-Matching-Ontologies

CRUISE CASE EXTENSIONS

PossibleCruiseMatch (PotentialMatch)

Cruise ID

Start/End Date

Chief Scientist Name

Vessel Name

Vessel Code (ICES)

Vessel Linked Data Identifier

https://github.com/BCODMO/Entity-Matching-Ontologies
https://github.com/BCODMO/Entity-Matching-Ontologies
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Keep track of provenance: PROV-O
For each asserted match, 

● Keep a copies of original Cruise RDF at the time of match (BCO-DMO & R2R)

● Keep copies of the transformed cruises into the EMO ontology

● Keep a copy of the user specified criterion for matching routine

● Keep track of algorithm and all scores (property matches & aggregations)

● Keep track of user, software agents & activities from conversion to link assertion





GeoLink: Federated Linked Data & Semantics

What if a federation of data facilities 

agreed to publish their metadata as 

Linked Data using a common vocabulary?



GeoLink: Leveraging Cruise Links for Broader Discovery
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http://www.bco-dmo.org/deployment/616332?geolink=ecah2016



Cruise DOI 
(via R2R)

Hard rock geology 
(via SESAR)

http://www.bco-dmo.org/deployment/616332?geolink=ecah2016



GeoLink Widget: Web Component

<gldeployment-element 

params='{"host": "GeoLink", 

"hosturl":"http://geolink.org", 

"url": "http://lod.bco-dmo.org/geolink/id/deployment/616332", 

"label": "AT11-07"}'

/>

Shout out to Doug Fils



GeoLink Widget: Web Component using PIDs

<gldeployment-element 

params='{"host": "GeoLink", 

"hosturl":"http://geolink.org", 

"identifier-scheme": "http://purl.org/spar/datacite/doi",

"identifier-value": "10.7284/900008", 

"label": "AT11-07"}'

/>



Ocean Protein Portal: Defining a Dataset Profile



Ocean Protein Portal: Searching for Proteins





Measurement Units Cardinality Data Type

Latitude decimal degrees one float

Longitude decimal degrees one float

Depth meters one float

Protein Name one string

Phylogenetic Name zero to many string

Spectral Count unitless one float

Dataset Profile



Ocean Protein Portal:    Capital 'P' Proposed Metadata
● JSON-LD metadata file - (schema.org/Dataset + measurements)

"@type": "http://dataprofiles.org/id/type/OceanProteinPortal",

"measurements": [

{

"depth": "http://dataprofiles.org/id/type/OceanProteinPortal/depth",

"units": "http://dataprofiles.org/id/units/meters",

},

...other measurements defined here...

],

"distribution": {

"encodingFormat" : "text/tab-separated-values",

"contentUrl" : "https://www.bco-dmo.org/dataset/472032/data/download",

"datePublished" : "2016-12-05"

}

http://dataprofiles.org/id/type/OceanProteinPortal
http://dataprofiles.org/id/type/OceanProteinPortal/depth
http://dataprofiles.org/id/units/meters
https://www.bco-dmo.org/dataset/472032/data/download

