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Data Repositories in  
Biology and Biodiversity Research
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Data Repositories in  
Biology and Biodiversity Research

Different Disciplines/Communities 

Different Data Formats

Different Access Rights
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The GFBio Infrastructure

Integration Layer

GFBio Data Portal

Uploading Searching

Annotating Indexing

GFBio VAT
System
Visualizing

Analyzing

GFBio Repository Network 
(Environmental, Collection and Molecular Data)

Diepenbroek, M .et al. (2014) Towards an Integrated Biodiversity and Ecological Research Data Management and Archiving Platform: The German Federation 
for the Curation of Biological Data (GFBio). In: Plödereder E, et al. (eds) Informatik 2014 – Big Data Komplexität meistern. Köllen Verlag, Bonn, pp 1711-1724. 
Authmann, C. et al. (2015) VAT: a system for visualizing, analyzing and transforming spatial data in science.  
Datenbank-Spektrum, 15(3), pp.175-184. 
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The GFBio Infrastructure

Integration Layer

GFBio Data Portal

Uploading Searching

Annotating Indexing

GFBio Repository Network 
(Environmental, Collection and Molecular Data)

Löffler, F. et al. Honey bee versus Apis mellifera: A Semantic Search for Biological Data/ Submitted to European Semantic Web Conference. 2017.
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The Terminology Service  
within GFBio Infrastructure

GFBio
Terminology 

Service

Integration Layer

GFBio Data Portal

Uploading Searching

Annotating Indexing

GFBio VAT
System
Visualizing

Analyzing

GFBio Repository Network 
(Environmental, Collection and Molecular Data)
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Terminology Formality Levels

Controlled 
Vocabulary Glossary Taxonomy Thesaurus Ontology

Formality level

formalinformal

— +

Finite list of terms List of terms with 
informal definitions of 

their meaning

List of terms 
organised in a 

hierarchical structure

List of terms connected 
via relations between 

terms
(e.g., “narrower/broader”,“related 

term”,“synonym”)

List of terms augmented 
with complex 

relationships that allow 
for  unambiguous 

interpretation based on 
logic-based rules
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Examples from Terminology Service

ISOCOUNTRIES

LIT_IRECORDBASIS

KINGDOM

GEONAMES

CHEBI

BCO

PATO

ENVO

OBOE

QUDT

EASE

BOHLMANN

DTNtaxonlists_SNSB

COL

ITIS

PESI

PNU

WORMS

NCBITAXON

ORIBATIDA

THYSANOPTERA

TRICHOPTERA

Controlled 
Vocabulary Glossary Taxonomy Thesaurus Ontology

Formality level

formalinformal

— +
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GFBio Terminology Service

Semantic Web Repository  
(Virtuoso)

Internal 
Terminologies

RDF Store

CHEBIBCO

PATO RECORDBASIS

ENVO

OBOE

KINGDOMQUDT

SWEET

ISOCOUNTRIES

LIT_I NCBITAXON

DTNtaxonlists_SNSB

COL

GEONAMES

ITIS

PESI

PNU

WORMS

HTTP Server

External Web Service 
Requestor

External Terminologies
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The Terminology Service Architecture

ORIBATIDA

THYSANOPTERA

TRICHOPTERA

BOHLMANN

RESTful API

Output formats:
XML, CSV, JSON, JSON-LD

SPARQL 
Endpoint

Linked Data Deployment 
Service

Adapter
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The Terminology Service API

http://terminologies.gfbio.org/api/

Search endpoints
 
GET /terminologies/search 
GET terminologies/suggest

GFBio Terminology Service

RESTful API

Term endpoints
 
GET /terminologies/<terminology_id>/allterms 
GET /terminologies/<terminology_id>/term 
GET /terminologies/<terminology_id>/synonyms

Hierarchy-specific endpoints
 
GET /terminologies/<terminology_id>/narrower 
GET /terminologies/<terminology_id>/allnarrower 
GET /terminologies/<terminology_id>/broader 
GET /terminologies/<terminology_id>/allbroader 
GET /terminologies/<terminology_id>/hierarchy

Terminology endpoints
 
GET /terminologies 
GET /terminologies/<terminology_id> 
GET /terminologies/<terminology_id>/metrics 
GET /terminologies/<terminology_id>/metadata

BROWSE ACCESS CONSUME CONTRIBUTE

http://terminologies.gfbio.org/api/
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Researchers browse Terminologies

BROWSE terminologies that are relevant to your research in order to 
understand how to use them.
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Developers build Semantic Services

ACCESS terminologies programmatically to provide semantically 
enriched web services.
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Developers download Terminologies

Extended metadata information  
by  

using broader terms 
and synonyms  

from the Terminology Service

CONSUME information from the terminologies to your information 
system to use them locally.
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Researchers share Terminologies

GFBio Community

Adding metadata of
terminologies

Suggesting 
terminologies

CONTRIBUTE your terminologies to the TS to share them with your 
research team and the world.

Uploading/Accessing 
terminologies

DTNtaxonlists_SNSB

PNU

RECORDBASIS

KINGDOM

EASE

ISOCOUNTRIES

LIT_I

BOHLMANN

ORIBATIDA

THYSANOPTERA

TRICHOPTERA
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GFBio Terminology Service

Current Activities and Next Steps

15

Developing a semi-automated  
mapping mechanism

CURATE

Setting up a collaborative ontology 
development process for  

the GFBio application ontology 

CONTRIBUTE

Connecting the TS  
to an annotation software 

ACCESS
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GFBio Team @ E-Science Tage

Freitag 17.03.2017

11:30 - 14:00 Uhr Gesprächstisch (Foyer, EG)
GFBio e.V. 
Tina Astor (SUB/Uni Göttingen), Janine Felden (Uni Bremen/
MARUM), Ivo Kostadinov (Jaobes University)  

16:30 - 17:30 Uhr Keynote (Aula, 2. OG)
GFBio - German Federation for Biological Data 
Prof. Dr. GLÖCKNER, Frank Oliver  
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Icon Meeting by Jesus Puertas from the Noun Project 
Icon Keynote by romzicon from the Noun Project



Claudia Müller-Birn et al. | E-Science-Tage 2017: Forschungsdaten managen | 16.03.2017

GFBio Terminology Service 
Enabling a Research Data Management  

beyond Data Heterogeneity 
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