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1 iMarine in a nutshell 
Marine (Data e-Infrastructure Initiative for Fisheries Management and Conservation of 

Marine Living Resources) is co-funded by the European Commission, DG Connect Unit, under 

Framework Programme 7 and involves thirteen international partners. The ultimate goal of 

iMarine is to contribute to sustainable environmental management with invaluable direct or 

indirect benefits to the future of our planet, from climate change mitigation and marine 

biodiversity loss containment to poverty alleviation and disaster risk reduction. The project 

was launched in November 2011 and ended in September 2014. 

iMarine provides an e-infrastructure that facilitates open access and the sharing of a 

multitude of data, collaborative analysis, processing and mining processing, as well as the 

publication and dissemination of newly generated knowledge. This is a complex process 

because it requires coordination with many actors and initiatives across different scientific 

and operational domains. It is also important to tackle data heterogeneity while relying on a 

multitude of resources and technologies, some of which are not yet ripe or powerful enough 

to meet the given requirements. 

iMarine products and services are exposed via the iMarine gateway. Currently, a number of 

gCube applications offering specialized functionalities for managing, processing, and 

visualising scientific data and textual content are available. The gateway is being further 

developed as the infrastructure evolves and iMarine services deployed. The iMarine virtual 

research environment offer a distributed and dynamically created environment, where the 

data, services, computational and storage resources are governed by dedicated policies. 

These services and resources are assigned to users via interfaces for a limited timeframe at 

little or no cost for the providers of the participatory data infrastructures. 

2 FORTH involvement  
In the context of iMarine FORTH concentrated on (a) the design and implementation of a 

model for harmonizing the metadata and semantics of Marine datasets, (b) construction of a 

semantic warehouse for the marine domain containing information from various datasets 

and (c) offering a set of services for semantically enriching marine-related information.  

More specifically FORTH has been involved in the following tasks 

 T3.3: Harmonization of Metadata, Semantics and Technologies 

 T10.1: Data Retrieval Facilities 

 T10.4: Semantic Data Analysis Facilities (Task Leader) 

 T11.2: Data Management APIs 

 T11.3: Data Consumption APIs 

3 Outcome 

3.1 MarineTLO 

MarineTLO is a top level ontology, generic enough to provide consistent abstractions or 

specifications of concepts included in all data models or ontologies of marine data sources 
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and provide the necessary properties to make this distributed knowledge base a coherent 

source of facts relating observational data with the respective spatiotemporal context and 

categorical (systematic) domain knowledge. It can be used as the core schema for publishing 

Linked Data, as well as for setting up integration systems for the marine domain. It can be 

extended to any level of detail on demand, while preserving monotonicity.  

For its development and evolution we have adopted an iterative and incremental 

methodology where a new version is released every two months. For the implementation 

we used OWL 2, and to evaluate it we use a set of competency queries, formulating the 

domain requirements provided by the related communities. The latest version (V4, July 

2014) of MarineTLO contains 127 classes and 81 properties and it is organized in two 

abstraction levels: model (schema) and meta-model (meta-schema).  

3.2 MarineTLO-based warehouse 

The MarineTLO-based warehouse is a semantic repository containing information about 

marine data coming from various sources. The conceptual backbone of MarineTLO-based 

warehouse is MarineTLO (see Section 3.1). The warehouse integrates data coming from 

FLOD1, ECOSCOPE2, WoRMS3, FishBase4 and DBpedia5. The objective of the warehouse is to 

provide a coherent set of facts about marine species. Just indicatively the following figure 

illustrates some information about the species Thunnus Albacares, which are derived from 

different sources. These pieces of information are complementary and are assembled for 

enabling advanced browsing, querying and reasoning. The latest version of the warehouse 

(V4, July 2014) contains more than 5.5 million triples with information about species, their 

scientific and common names, predators, ecosystems and more. The SPARQL endpoint can 

be accessed through the iMarine gateway (https://i-

marine.d4science.org/group/biodiversitylab/sparql-search). 

                                                           
1
 Fisheries Linked Open Data (http://www.fao.org/figis/flod/endpoint/) 

2
 http://ecoscopebc.mpl.ird.fr/joseki/ecoscope  

3
 World Register of Marine Species (http://www.marinespecies.org/) 

4
 http://www.fishbase.org/ 

5
 http://dbpedia.org/About 

https://i-marine.d4science.org/group/biodiversitylab/sparql-search
https://i-marine.d4science.org/group/biodiversitylab/sparql-search
http://www.fao.org/figis/flod/endpoint/
http://ecoscopebc.mpl.ird.fr/joseki/ecoscope
http://www.marinespecies.org/
http://www.fishbase.org/
http://dbpedia.org/About
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Figure 1. Integrated information about Thunnus Albacares from different sources 

 

3.3 MatWare 

MatWare is a framework that automates the process of constructing semantic warehouses. 

MatWare automatically fetches contents from the underlying sources using several access 

methods (including SPARQL endpoints, HTTP accessible files, JDBC, gCube services). The 

fetched data are then stored (in their original form or after transforming them) in a RDF 

triplestore. It also supports several levels of modeling the provenance (e.g. provenance of 

URIs and literals, of triples etc.). One of the distinctive features of MatWare is that it allows 

evaluating the connectivity of the resulted warehouse. Connectivity refers to the degree up 

to which the contents of the semantic warehouse form a connected graph that can serve, 

ideally in a correct and complete way, the query requirements of the semantic warehouse, 

while making evident how each source contributes to that degree. To this end MatWare 

supports several metrics. These metrics allow someone to get an overview of the 

contribution (to the warehouse) of each source (enabling the discrimination of the 

important from the less-important sources) and to quantify the benefit of such a warehouse. 

These metrics include matrixes of  common URIs/literals between different sources, 

percentages of the unique contribution of triples of each source, average degree of the 

entities of each source, complementarity factors (e.g. the number of sources that provided 

unique triples for the entities of interest), etc. 

3.4 XSearch 

XSearch is a meta-search engine that reads the description of an underlying search source 

(OpenSearch compliant), queries that source, analyzes the returned results in various ways 

and also exploits the availability of semantic repositories. The key features of XSearch are 

the following: 
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 provision of textual clustering of the results. Clustering is performed on the textual 

snippets of the returned results, but clustering of the entire contents is also 

supported. 

 provision of Named Entity Recognition (NER) on the results. NER can be performed 

either over the textual snippets or over the entire contents. Various methods for 

ranking the identified entities are supported.  

 faceted search-like exploration of the results. The results of clustering and entity 

mining are visualized and exploited in a faceted and session-based interaction 

scheme that allows the user to restrict his/her focus or information need gradually, 

and exploits the results of the previous steps.  

 on-click semantic exploration of a Knowledge Base. XSearch provides the necessary 

linkage between the mined entities and semantic information (Linked Data). In 

particular, by exploiting a Semantic Knowledge Base (accessible through a SPARQL 

endpoint), the user can retrieve more information about an entity by querying and 

browsing – at real time – this Knowledge Base.  

 entity discovery and exploration during plain Web browsing. XSearch also offers 

entity discovery and exploration while user is browsing on the Web. Specifically, the 

user is able to inspect the entities of a particular Web page by simply clicking a 

bookmarklet (a special bookmark) and then to semantically explore the properties of 

the identified entities. Namely, the user can at real-time exploit the aforementioned 

functionality while browsing. 

X-Search is fully configurable in terms of the supported categories of entities, the underlying 

Knowledge Bases and the way the system queries the Knowledge Bases. XSearch has been 

developed as a web application, as a portlet (withing iMarine gateway), as a bookmarklet 

and as an API (see Section 3.5). The default configuration of XSearch exploits the contents of 

the MarineTLO-based warehouse (see Section 3.2) for linking search results with semantic 

information. 

 
Figure 2. XSearch as a web application (left), XSearch as a portlet (right) 

3.5 XSearch API 

An API exposing the XSearch functionality has been developed. The API offers the required 

methods for supporting the semantic post-processing of search results. The API offers the 

following services: 

 Post-processing of search results service which is responsible for performing textual 

clustering, entity mining or both in the top results as they are returned from the 

specified search system. 
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 Matching identified entity service which is responsible for linking the name of an 

entity with a resource in a knowledge base. 

 Enriching identified entity service which is responsible for enriching an entity with 

semantic information. 

 Identifying entities in a web-accessible document service which retrieves the 

contents of a document which is web accessible and performs entity mining over 

these contents. 

3.6 XLink 

XLink is a fully configurable (Linked Data-based) Named Entity Extraction (NEE) tool which 

allows the user/developer to easily define the categories of entities that are interesting for 

the application at hand by exploiting one or more (online) Semantic Knowledge Bases 

(Linked Data). The user is also able to update a category and specify how to semantically link 

and enrich the identified entities. This enhanced configurability allows XLink to be 

configured for different contexts, for building domain-specific applications (e.g. for 

identifying drugs in a medical search system, for annotating and exploring fish species in a 

marine-related web page, etc.). 

X-Link is based on Gate ANNIE6 and supports both gazetteers (lists of names) and natural 

language processing functions. Gate ANNIE is a ready-made information extraction system 

which contains several components (e.g. Tokeniser, Gazetteer, Sentence Splitter, 

Orthographic Coreference, etc.). We have extended Gate ANNIE in order to be able to create 

a new supported category and update an existing one (using gazetteers) by exploiting the 

Linked Data. Currently, X-Link exports the results in XML and CSV. 

                                                           
6
 https://gate.ac.uk/ie/annie.html 

https://gate.ac.uk/ie/annie.html
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3.7 Ichthys 

A related activity that was not funded by iMarine, but was done in the time frame of iMarine 

was the design and implementation of a prototype Android application, called Icthys. It aims 

at providing information about marine species by querying MarineTLO-based warehouse. In 

brief, the user enters some basic information about what he is looking for (e.g. the common 

name of a species in Greek, or the scientific name of a species, etc.) and the application is 

responsible for constructing the appropriate SPARQL  queries, submit them to the 

warehouse, retrieve the results, and integrate them and present them to the user. The 

following figure shows some indicative screenshots of the Icthys application. 

 
Figure 3. Some indicative screenshots of Ichthys Android application 
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http://www.i-marine.eu/
http://www.ics.forth.gr/isl/MarineTLO/
http://www.ics.forth.gr/isl/ontology/MarineTLO
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o http://wiki.i-marine.eu/index.php/Top_Level_Ontology 
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o http://wiki.i-marine.eu/index.php/MarineTLO-based_warehouse 

o https://i-marine.d4science.org/group/biodiversitylab/sparql-search 

 MatWare 

o http://www.ics.forth.gr/isl/MatWare/ 

 XSearch 

o http://www.ics.forth.gr/isl/X-Search/ 

o http://wiki.i-marine.eu/index.php/XSearch 

o http://139.91.183.72/x-search/ 

o http://139.91.183.72/x-search-metadata-groupings/ 

o https://i-marine.d4science.org/group/marinesearch/advanced 

 XSearch-API 

o https://gcube.wiki.gcube-system.org/gcube/index.php/XSearch-Service-API 

 XLink 

o http://www.ics.forth.gr/isl/X-Link/ 

o http://wiki.i-marine.eu/index.php/X-Link 
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