
This project looks at utilising semantic data to store and query fisheries data. The approach outlined is a Warehouse Approach, 
where an Extract, Transform and Load (ETL) is performed on the data. The data is extracted from the MI databases, transformed 
into RDF triples and loaded into a triple store. A simple ontology is also created and loaded. The triple store is then queried, 
directly, using SPARQL, and results are obtained.  

Semantic Fisheries Data Integration and Analytics  

The Marine Institute generates and consumes data from a number of different sources. In 
particular, Fisheries Ecosystem Advisory Services (FEAS) maintains databases containing 
information on: 
 catch value and volume, including commercial landings, fishing effort and fleet capacity; 
 biological data – which includes data on variables such as the number, length, weight, sex 

and age of fish species in a given location.   
 
Fisheries data typically becomes available in batches rather than being streamed. The 
batches can range in size from an individual fishing trip, up to all vessels in a calendar year. 
These databases are typically siloed, so querying for information that are stored across many 
databases can be a significant challenge. 
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The Warehouse Approach involves: 
 Extraction of the data from the relational database 
 Transformation of data into Triples, consisting of Subject, Predicate and Object 
 Serialisation of triples as RDF 
 Loading of RDF into triple store, with SPARQL endpoint and reasoner 
 Creation of simple ontology 
 Loading of ontology into triple store 
 Querying triple store to obtain results and discover inferences. 
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The data in triple format is stored in a Triplestore, which is optimised for storage and 
retrieval of triples. 
The sets of triples can be visualised as a graph, where the nodes are formed by the 
Subjects and Objects and the edges are the Predicates. 

A simple ontology was created, in OWL, with a small class hierarchy. When applied to the 
data, the ontology can infer if a fish sample species is a Demersal or Pelagic Fish.  
SPARQL is used to query the data. An example query is to return all the samples that are 
Demersal Fish. 
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The work carried out so far has concentrated on gaining experience and understanding in 
semantic modelling of fisheries data. The rest of the PhD will be building on that in the 
following ways  
 Complete  Warehouse Approach 
 Use a complete data set 
 Define a full ontology 
 Implement a Mediator Approach, where the SPARQL is converted to SQL and relational 

database is queried directly 
 Compare and contrast Warehouse and Mediator Approaches 
 Engage with Fisheries Scientists to build a system that can answer real questions more 

effectively than existing approaches.  
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