
TWC
Adoption* of RDA DTR and PIT in the 

Deep Carbon Observatory Data Portal

Xiaogang Ma, John Erickson, Patrick West,

Stephan Zednik, Peter Fox,

& the DCO-Data Science Team 

Tetherless World Constellation

Rensselaer Polytechnic Institute

*Funded by RDA/US (NSF)

http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx

http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx
http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx
http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx
http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx
http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx
http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx


TWCDCO Research Requirements

• Each defined data type needs a stable and resolvable PID

• Provide semantics - meaning and context - to the defined 

data types

• Annotate datasets with one or more defined data types 
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DCO-ID as a mechanism of persistent identifier for both object registration and retrieval



TWCNature of efforts

3

The DTR 

primitives 

are 

comparable 

to a list of 

BASIC 

DATA TYPE 

CLASSES in 

the DCO 

ontology, 

e.g. Dataset, 

Image, 

Video, 

Audio, etc. 

A registered DCO dataset is asserted as an instance of 

one of those basic data type classes. 
It is 

possible to 

further 

annotate 

the dataset 

with the 

SPECIFIC 

DATA 

TYPES 

defined 

within a 

DTR, and 

each data 

type has a 

unique PID. 



TWCResults of data type specification

• Updates to the DCO Ontology:

– A new class dco:DataType. Each specific data type is an instance of it

– An object property dco:hasDataType linking a dataset and a data type

– A collection of other classes and properties associated with dco:DataType
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TWCImplementation of data type and 

DCO-ID
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The basic data type

dco:dcoOntology

rdf:type vivo:Dataset .

The specific data type

dco:dcoOntology

dco:hasDataType dco:RDF .



TWCProfile of a registered data type 
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Each registered object, such as a 

data type, has a unique DCO-ID, 

which is resolvable by the global 

Handle System

dco:RDF

a dco:DataType .

dco:DataType

a owl:Class .



TWCA faceted browser for registered 

data types



TWCUsing Data Type as a facet in DCO 

dataset browser
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TWCNotable

• Machine accessibility and readability

– Given the DCO-ID of a data type, SPARQL queries can 

be sent to the triple store of the DCO data portal to 

retrieve information about the data type

– Such SPARQL queries can be derived from a query 

template that is tailored for data types

– To have a such a query template, further work may be 

needed to identify the metadata kernel of data type 

– These also show the vision of a API for data type 

information



TWCConclusions

• The methodology of RDA DTR and PIT is highly 

implementable, especially in the environment of the 

Semantic Web. 

• The technical framework in the current demonstration 

systems of DTR and PIT can be adapted or further 

extended for production uses.

• Initial good researcher response (they recognize their data 

types)

• Slides with backup detail at: 

http://tw.rpi.edu/web/doc/20150921_slides_RDA_P6.pptx

• Contact Marshall at max7@rpi.edu
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TWCOutline

• Background & Research questions

– RDA-DTR, RDA-PIT, DCO Data Portal

• Nature of efforts

– Basic data type and Specific data type

• Approaches 

– Integration architecture vs. Self-contained architecture

– DCO-ID 

• Results and recommendation
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TWCPossible DCO-DTR Approaches

• An integration architecture

– DCO Data Portal is built on the VIVO platform 

– DTR and DCO-VIVO as separate knowledge bases 

– DCO-VIVO uses DTR API to access data type information

• A self-contained architecture

– To have the functionality of DTR completely within the DCO Data 

Portal

– Need to modify the DCO Ontology, e.g. add a class dco:DataType

and collect properties associated with it 

We have worked on 

this approach
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TWCBackground

• RDA - Data Type Registry (DTR) working group 

– Addressed a core issue of data interoperability: to parse, 

understand, and reuse data retrieved from others

• RDA - Persistent Identifier Information Types (PIT) 

working group 

– Addressed the essential types of information associated 

with persistent identifiers (PID) 

• Deep Carbon Observatory (DCO) Data Portal 

– Centrally-managed digital object identification, object 

registration, metadata management and knowledge 

graph curation.

– http://deepcarbon.net
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TWCNature of efforts
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The DTR primitives are comparable to a list of BASIC DATA TYPE 

CLASSES in the DCO ontology, e.g. Dataset, Image, Video, Audio, etc. 



TWCNature of efforts (cont.)
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A registered DCO dataset is asserted as an instance of one of those 

basic data type classes. 



TWCNature of efforts (cont.)
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It is possible to further annotate the dataset with the SPECIFIC DATA 

TYPES defined within a DTR, and each data type has a unique PID. 


