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Metadata 

“Metadata is structured information that describes, 
explains, locates, or otherwise makes it easier to 
retrieve, use, or manage an information resource. 
Metadata is often called data about data or 
information about information.” 
-- National Information Standards Organization 
-- http://www.niso.org/home/ 
 



E.g. A digital image’s metadata 

•  Name 
•  Title 
•  Type 
•  Owner 
•  Description 
•  Tags 
•  Colour 
•  Time and date of 

last modification 
•  Date of creation 

  JPG  
  TIF  
  PNG 
  GIF 



•  Collect  similar information 
•  Assist content authors in consistently tagging 

content 
•  Enable users to find the information they need 

by translating their language into the language of 
the information store 



Controlled vocabularies 
•  In information science controlled vocabulary is a 

carefully selected list of words and phrases, 
which are used to tag units of information 
(document or work) so that they may be more 
easily retrieved by a search 

•  They are important: 
•  capture expertise in agreed, well-defined descriptions  
•  enable population of a given field in a metadata model with standardised 

unambiguous terms  
•  enable records to be interpreted by computers 
•  promote consistency and interoperability 



Controlled vocabularies in BODC 

 
 

Code tables Semantic 
resource 

Formal content 
governance 

Semantic web 
technologies 

Internationally 
agreed knowledge 

management 
standards 

Simple Knowledge Organisation System (SKOS) 

Resource Description Framework (RDF) 

URI based 



Uniform Resource Identifier 

•  Documents returned are fully standards 
compliant   

•  RDF/XML as specified by W3C   
•  Conform to Linked Data standards 
•  Has allowed worldwide adoption of the 

vocabularies  



RDF Vocabulary resources 

Non RDF Vocabulary resources 

Non RDF datasets 

RDF Datasets 



Vocabulary checklist 

It is best practice to use or extend an existing vocabulary 
before creating a new vocabulary 
•  ensure vocabularies you use are published by a trusted 

group or organization; 
•  ensure vocabularies have permanent URIs;  
•  and confirm the versioning policy. 
 
Reference: Best Practices for Publishing Linked Data  [https://www.w3.org/TR/ld-bp/#VOCABULARIES] 



Extended Checklist 

•  Vocabularies MUST be documented 
•  Vocabularies SHOULD be self-descriptive 
•  Vocabularies SHOULD be described in more than one language 
•  Vocabularies SHOULD be used by other datasets 
•  Vocabularies SHOULD be accessible for a long period 
•  Vocabularies SHOULD be published by a trusted group or 

organization 
•  Vocabularies SHOULD have persistent URLs 
•  Vocabularies SHOULD provide a versioning policy 
 
 
Reference: [https://www.w3.org/TR/ld-bp/#VOCABULARIES] 
 



NERC Vocabulary Server v2 (NVS2) 
Concept: Fundamental entity in Simple Knowledge Organisation 
System (SKOS) 
•  an atomic piece of knowledge. 
•  and consists of the following attributes: 
•  An identifier: alphanumeric string, ideally random and devoid of semantic content 
•  A preferred label: Human readable string 
•  An alternative label: Abbreviation mostly used for software, where space is a problem 
•  A definition :Clear and unambiguous statement of the semantics associated with the 
concept 
•  A status: accepted / deprecated 
•  A version : indicates the number of times the concept attributes have been changed since 
the concept was first created. The number of changes is the version number minus 1.  
•  Publication date: the timestamp of the last change to the concept attributes. 



Vocabularies SHOULD be self-descriptive 



Concept aggregations 

Two types of concept aggregations: 
•  aggregation of the concepts that may be used to populate a specified 
field in a data or metadata model and has been mapped to the 
'concept collection' in SKOS 
•  This may be thought of as a 'concept soup' interlinked by a simple set 
of semantic relationships (broader, narrower, same and related). A 
small number of these concepts, known as 'top concepts' are declared 
as entry points. These thesauri have been mapped to 'concept 
schemes' in SKOS. 
 
 





v 



NVS2 Vocabulary Server 
•  Concept URIs  
•  Description based in Resource Description Framework (RDF)  and (Simple 

Knowledge Organization System) SKOS 

•  Vocabularies are Collections 

•  Each Collection consists of many concepts 

•  A concept is a term that belongs to a collection 

 

 

 
 

http://vocab.nerc.ac.uk/collection/{XXX}/current/ 

http://vocab.nerc.ac.uk/collection/{XXX}/current/{XXX001} 

http://vocab.nerc.ac.uk/collection/P06/current/MMPL/ 

definition 

alternative label 

Mappings 

preferred label 

Machine readable 

Interlink data with 
a rich and fast-
growing network of 
other data sources 

Discoverable 

-206 Vocabularies   
-161.000 terms  
 

Interoperable 



Mappings 

•  Internal, External 
– Narrower 
–  Broader 
–  Same As 
– Related 

Concepts from different controlled vocabularies may be connected 
using simple mapping relationships:  
•  Bacillariophycaea same-as diatoms IPTS68  
•  temperature related ITS90 temperature  
•  Nutrients in rivers related nitrate in water bodies  
•  Salinity is-narrower-than physical oceanography  
•  Physical oceanography is-broader-than salinity –  





NVS2 Versioning 

•  In NVS V2, each concept carries its own version 
number and publication date 

•  Each time any concept attribute is modified a 
mechanism archives the record as it was, increments 
the version number and sets the last modification/
publication timestamp to the current time.  

•  Changes are only for broadening the meaning of the 
concept 

•  Any change triggers a new version of the concept 
•  If concept changes version then the Collection changes 

version too. 



Deletion/Deprecation 

•  NVS concepts are not deleted 
•  Concepts are deprecated and replaced by other concepts 
 



Multilingualism 



Semantic modeling of vocabularies 

There are a few BODC vocabularies that are built from an underlying 
semantic model, which use other BODC vocabularies as the building 
blocks or components. 
http://vocab.nerc.ac.uk/collection/P01/current/WB000284/ 
 
 
✔ Measurement property 
✔ Measurement statistical qualifier  
✔ Chemical substance 
✔ Measurement-matrix relationship 
✔ Matrix 
✔ Biological entity 

Concentration of lipids per unit wet weight of biota {Mytilus galloprovincialis 
(ITIS: 79456: WoRMS 140481) [Sex: male Subcomponent: gill]} 

Concentration 

lipids 
per unit wet weight of  

biota 
{Mytilus galloprovincialis (ITIS: 79456: WoRMS 140481)  
[Sex: male Subcomponent: gill]} 



NVS2 application and use 



Uses  

•  Creating metadata records  
•  Assist content authors in 

consistently tagging content 
•  SeaDataNet community 

(http://www.seadatanet.org)  
•  Tools to create metadata 

–  MIKADO: Editing and 
generating XML metadata 
entries 

–  Extract the latest NVS2 
terms  

–  Cached copies of the Vocab 
»  Form mode,  
»  Batch mode 

  
 



Uses 

•  Searching existing metadata records. 
•  Discovery interfaces  

–  BODC discovery interface 
–  SeaDataNet discovery interface 
– R2R (Rolling deck to repository) 

NEMO: Conversion of any ASCII format to the SeaDataNet ODV4 
ASCII format 
•  netCDF files, ODV 
•  Maps data column names to vocabulary concepts 

Change_Vocab_V1toV2: Conversion of SeaDataNet ODV or 
MEDATLAS with V1 vocabs to NVS V2.0 
 
 



Access-Technologies-Publication-Tools 



Publication and access 

•  RESTFul interface 
•  URIs 

•  http://vocab.nerc.ac.uk/collection/ 
•  SOAP web service 
•  Methods 

•  getCollections 
•  SPARQL endpoint 
•  Queries 

•  PREFIX dc:<http://purl.org/dc/elements/1.1/> 
PREFIX skos:<http://www.w3.org/2004/02/skos/core#> 
PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
SELECT ?s ?p WHERE { 

?s rdf:type skos:Collection . ?s dc:title ?p 
} 









TOOLS 

•  Vocab Editor 
•  NVS2 search 
•  Vocab Builder 
 



Technologies 

•  Oracle: backend office 
•  Java as programming language 
•  Jena TDB: TDB is a component of Jena for RDF storage and query. 
•  Jena Fuseki: SPARQL server 

  
 



Vocabulary Governance 



Types of Governance 

Content Governance 
• Determines the concepts to be included in 
controlled vocabularies and their labels (URIs, text 
terms and definitions) 

Technical Governance 
• Storage, versioning and serving of controlled 
vocabularies 



Types of Governance 

Content Governance 
•  The history of oceanographic data management is littered 
with examples of poor vocabulary content governance 
•  Decisions made by individuals – even students 

•  Decisions taken with inadequate thought  

•  Lazy governance (saying “yes” to all requests) 



Types of Governance 

Content Governance Models 
•  Benign dictator 
•  Can work, but doesn’t scale and what happens if the dictator goes under a bus? 

•  Moderated caucus 
•  Commonly adopted based on e-mail list servers and can work well 
•  Risks associated with the model 

– Caucus apathy 
– Caucus intransigence or moderator too weak  
– Moderator overload (tooling can help) 
– Moderator too strong 

•  Formal committee 
•  Very slow 



Types of Governance 

Technical Governance 
•  The history of oceanographic data management is littered with examples 
of poor vocabulary technical governance 
•  Multiple copies 

–  One site served two versions of a list 
»  Both were different 
»  Neither was the master 

•  Weak management 

–  Scrappy files scattered over several FTP sites 
–  Local copies taken 
–  Like Galapagos finches these evolve becoming similar but 

significantly different 
•  No version labelling or timestamps 

–  Evolving local copies had no idea how they related to their 
origin 



NVS 2 Governance Model 

Each collection is allocated a content governance authority 
These include: 
•  BODC internal governance 
•  SeaDataNet Technical Task Team 
•  SeaVoX (Intergovernmental Oceanographic Commission caucus) 
•  ICES 
•  CF Standard Names Committee 
•  NASA Global Change Master Directory 
•  International Hydrographic Bureau 
•  ISO 



SeaVoX 

How SeaVoX operates 
The aim of the mailing list is to reach consensus through discussion on 
the topics raised. 
•  A week of silence on a topic is taken as 'subject closed' and the 

decisions made on that topic will be implemented. 
•  If consensus cannot be reached then the decision becomes the 

responsibility of the MarineXML Steering Group Chair. 
•  Once loaded, vocabulary terms cannot be deleted and changes to 

term definitions can only broaden meanings. 
 



Governance Best Practice 

Content Governance Do’s and Don’ts 
•  Do process requests for change as quickly as possible 

•  Do ensure that change requests don’t redefine the 
collection  

•  Do establish managed deprecation 

•  Do insist on definitions for terms 

•  Don’t change the semantics mapped to a URN 

•  Don’t delete concepts 



Governance Best Practice 

Technical governance Do’s and Don’ts 
•  Do provide on-line access to the latest version 

•  Do provide URIs to concepts and collections 

•  Do provide access to previous versions 

•  Do empower content governance with tools 

•  Do provide both clients and service APIs 

•  Don’t allow URNs to change 

•  Don’t make unnecessary change to URLs 



Challenges 

•  http URIs (are they going to be there forever?) 
•  Persistent URIs for Vocabularies 
•  Collaborative environments 
•  Vocabulary Mappings and Alignments 
•  Multilingualism 
•  Reasoning/Inferencing using vocabularies 
 




