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HIVE modelHIVE model

<AMG> approach for integrating discipline CVs
Model addressing C V cost, interoperability, and usability
constraints (interdisciplinary environment)

Motivation
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Dryad
Depositor/s

Specialized 
Repositories
‐Genbank
‐TreeBase
‐Morphbank
‐PaleoDB
‐LTER Data   
Catalog

DryadDryad
‐Data objects 
supporting 
published 
research

Researcher/s

journals

One stop 
shopping—
an option

EcologyEcology
PaleontologyPaleontology
Population Population 

geneticsgenetics
PhysiologyPhysiology
Systematics Systematics 
GenomicsGenomics

Validation of results
Improved/new 

methodologies
Meta-analysis

One stop data 
deposition



No single Evolutionary Biology 
Controlled Vocabulary

Vocabulary analysis 
NBII Thesaurus, LCSH, the Getty’s TGN, Gene Ontology
− 600 keywords, Dryad partner journals

Facets:  Facets:  taxon, geographic name, time period, topictaxon, geographic name, time period, topic
− 431 topical terms, exact matches

NBII Thesaurus, 25%; MeSH, 18%
− 531 terms

LCSH, 22% found exact matches, 25% partial
Need multiple vocabularies + which vocabularies

Dryad’s Goals
1. One‐stop deposition and 

shopping for data objects 
supporting published 
research…

2. Support the acquisition, 
preservation, resource 
discovery, and reuse of 
heterogeneous digital datasets 

3. Balance a need for low barriers, 
with higher‐level … data 
synthesis

Dryad Team
NESCEnt
• Hilmar Lapp

Assistant Director for 
Informatics

• Ryan Scherle
Data Repository Architect

• Todd Vision, Associate Director 
of Informatics

UNC/SILS/MRC
• Jane Greenberg, Professor 
• Lina Huang, MSIS Student, 

Research Assistant
• Robert M. Losee, Professor
• Jose R. Pérez‐Agüera, Clinical 

Assistant Professor
• Hollie White, Metadata 

Research Center Doctoral 
Fellow

North Carolina State University, University 
of New Mexico/LTER, Yale University, + 
partner journals and societies&



HIVE Goals, design,  and 
status

HIVE—Helping Interdisciplinary 
Vocabulary Engineering

Address CV (controlled vocabulary) cost, 
interoperability, and usability constraints
– Controlled vocabularies are expensive to create, 
maintain, and use 

– Controlled vocabularies very often developed in 
silos 

– Vocabulary usability problems, stemming from 
interface design and functionality limitations, 
have been well documented 

> Mirror significant challenges faced in implementing CV 
system in Dryad / bioportal, OBO foundry, phenoscape 



HIVE...as a solution

− Automatic metadata 
generation approach that 
dynamically integrates 
discipline‐specific 
controlled vocabularies 
encoded with the Simple 
Knowledge Organisation 
System (SKOS)

• provide efficient, affordable, 
interoperable, and user friendly 
access to multiple vocabularies 
during metadata creation 
activities

1.  Building HIVE
• Vocabulary Development

• Server preparation
– Primate Life Histories 

Working Group
– Wood Anatomy and Wood 

Density Working Group

2.  Sharing HIVE continuing 
education 

3.  Evaluating HIVE
examining HIVE in Dryad

HIVE Partners
Vocabulary Partners

• Library of Congress:  
LCSH

• the Getty Research 
Institute (GRI):  TGN 
(Thesaurus of 
Geographic Names )

• United States 
Geological Survey 
(USGS):  NBII Thesaurus

Advisory Board
• Jim Balhoff, NESCent

• Libby Dechman, LCSH

• Mike Frame, USGS

• Alistair Miles, CCLRC Rutherford 
Appleton Laboratory 

• William Moen, University of North 
Texas 

• Eva Méndez Rodríguez, University 
Carlos III of Madrid 

• Joseph Shubitowski, Getty Research 
Institute 

• Ed Summers, LCSH

• Barbara Tillett, Library of Congress 

• Kathy Wisser, UNC Chapel Hill 

• Lisa Zolly, USGS

WORKSHOPS HOSTS:  Columbia Univ.; 
Univ. of California, San Diego; Univ. 
of North Texas; Universidad Carlos III 
de Madrid, Madrid, Spain



HIVE’s technological infrastructure stores millions of 
concepts from different vocabularies and is preparing to 
makes them available on the Web by a simple HTTP
Vocabularies are imported in HIVE using SKOS/RDF format
HIVE is divided in two different modules:
HIVE Core

• SKOS/RDF storage and management (SESAME/Elmo)
• Automatic Metadata Extraction and Topic Detection (KEA++ and 
MAUI)

• Concept Retrieval (Lucene and MG4J)
HIVE Web

• Web user Interface (GWT—Google Web Toolkit)
• Machine oriented interface (SOAP and REST)
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HIVE Construction

FROM NBII

<rdf:Description rdf:about="http://thesaurus.nbii.gov/Mud">
<rdf:type 

rdf:resource="http://www.w3.org/2004/02/skos/core#Concept"/>
<skos:broader rdf:resource="http://thesaurus.nbii.gov/Sediments"/>
<skos:prefLabel>Mud</skos:prefLabel>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Clays"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Mud-flats"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Oozes"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Silt"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Slimes"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Sludges"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Soils"/>
<skos:scopeNote>ASF Aquatic Sciences and Fisheries LSC Life

Sciences</skos:scopeNote>
</rdf:Description>
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Challenges
Combining many vocabularies during the 
indexing/term matching phase is difficult, 
time consuming, inefficient.
– NLP and machine learning offer promise

Interoperability = dumbing down 
– ontologies 

Proof‐of‐concept/ illustrate the differences 
between HIVE and other vocabulary registries 

General large team logistics, and having 
people from multiple disciplines (also the ++)



Conclusion
Linking data
Dynamic vocabulary integration, a solution…
Dryad and HIVE are real‐world applications 
using Semantic Web technology

Links
HIVE
– http://ils.unc.edu/mrc/hive/
Metadata Research Center <MRC>
– http://www.ils.unc.edu/mrc/
Dryad
– http://datadryad.org/
National Evolutionary Synthesis Center (NESCent)
– http://www.nescent.org/index.phpThe Dryad Data Repository 
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