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A Web of Data

“If HTML and the World Wide Web made all the
online documents look like one huge book,
[Linked Data] will make all the data in the
world look like one huge database.””

Sir Tim Berners-Lee
W3C
Weaving the Web (1999)

p://www.w3.org/Designlssues/LinkedData.html




Linked Data: Principles

Use URIs to name / identify “things”
— http://linked.rvdata.us/resource/device/100013

Do something useful with them
— Resolve the URIs when navigating to them

Supply them in a standard format
— RDF

e <subject><predicate><object>
e <0Ocean><has-colour><Blue>

Link to other information objects
— http://vocab.nerc.ac.uk/collection/L05/current/133/
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Querying Linked Data

* SPARQL

PREFIX skos:<http://www.w3.0rg/2004/02/skos/core#>
select ?portName ?0s where

{?uri ?extMap ?o0s.

?2uri skos:preflabel ?portName
filter contains(str(?os), 'ordnancesurvey') }

order by ?portName

portName

0s

"Aberdeen" @en

<http://data.ordnancesurvey.co.uk/doc/50kGazetteer/499>

"Aberdovey" @en

<http://data.ordnancesurvey.co.uk/doc/50kGazetteer/518>

"Aberystwyth" @en

<http://data.ordnancesurvey.co.uk/doc/50kGazetteer/662>

"Aldeburgh" @en

<http://data.ordnancesurvey.co.uk/doc/50kGazetteer/3010>

"Amble" @en <http://data.ordnancesurvey.co.uk/doc/50kGazetteer/6755>
"Amlwch" @en <http://data.ordnancesurvey.co.uk/doc/50kGazetteer/6832>
"Annan" @en <http://data.ordnancesurvey.co.uk/doc/50kGazetteer/7608>

"Anstruther" @en

<http://data.ordnancesurvey.co.uk/doc/50kGazetteer/7733>




5* Linked Data Examples

* NERC Vocabulary Server
— http://vocab.nerc.ac.uk

— Contains vocabulary terms for (meta)data markup
* SeaDataNEt, EMODnet, Geo-Seas, CF,...

— Uses the simplest RDF patterns
— “Glue” in our Linked Data Network



5* Linked Data Examples

* NERC Vocabulary Server

* Rolling Deck-to-Repository (R2R)
— http://linked.rvdata.us
— Contains information on all research cruises in R2R
— Links to NVS on device




5* Linked Data Examples

* NERC Vocabulary Server
* Rolling Deck-to-Repository (R2R)

e BCO-DMO
— http://linked.bco-dmo.org

— Programmes, projects, deployments, datasets,
instruments, parameters, people...

— Uses NVS terms / concepts as instances in the
Ocean Data Ontology



An “ocean” of Linked Data
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What can we do with Linked Data?

nvsp

rvl

"anemometers" @en

"Gill WindObserver II anemometer on Oceanus (bow)"

"anemometers" @en

"RM Young 5103 anemometer on Cape Hatteras (port)"

"anemometers" @en

"RM Young 5103 anemometer on Cape Hatteras (starboard)"

"anemometers" @en

"RM Young 5103 anemometer on Marcus G. Langseth"

"anemometers" (@en

"RM Young 5103 anemometer on Wecoma (mainmastport)"

"anemometers" @en

"RM Young 5103 anemometer on Wecoma (mainmaststarboard)"

"bathythermographs" @en

"Sippican MK 12 expendableprobe on Atlantis"

"bathythermographs" @en

"Sippican MK 12 expendableprobe on Cape Hatteras"

"bathythermographs" (@en

"Sippican MK 12 expendableprobe on New Horizon"

"bathythermographs" @en

"Sippican MK 12 expendableprobe on Point Sur"

"bathythermographs" (@en

"Sippican MK 12 expendableprobe on Robert Gordon Sproul"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Endeavor"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Healy"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Hugh R. Sharp"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Kilo Moana"

"bathythermographs" (@en

"Sippican MK21 expendableprobe on Knorr"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Marcus G. Langseth"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Melville"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Pelican"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Roger Revelle"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Thomas G. Thompson"

"bathythermographs" @en

"Sippican MK21 expendableprobe on Wecoma"

"bathythermographs" @en

"Turo Quoll expendableprobe on Roger Revelle"

"CTD" @en

"Sea-Bird SBE-19 ctd on Marcus G. Langseth"

"CTD" @en

"Sea-Bird SBE-19 ctd on Pelican"

http://adamml.github.io/nvs-sparql/




What can we do with Linked Data?

SPARQLer Query Results

a d
<http://escience.rpi.edu/ontology/BCO- | "Pressure (spatial co-ordinate) exerted by the water body by profiling pressure
DMO/bcodmo/3/0/Parameter_3> sensor and corrected to read zero at sea level" @en

<http://escience.rpi.edu/ontology/BCO- | "Potential temperature of the water body by computation using UNESCO 1983
DMO/bcodmo/3/0/Parameter 210> algorithm" @en

<http://escience.rpi.edu/ontology/BCO- | "Practical salinity of the water body by CTD and computation using UNESCO 1983
DMO/bcodmo/3/0/Parameter 229> algorithm" @en

<http://escience.rpi.edu/ontology/BCO- | "Sigma-theta of the water body by CTD and computation from salinity and
DMO/bcodmo/3/0/Parameter 245> potential temperature using UNESCO algorithm" @en

<http://escience.rpi.edu/ontology/BCO-
DMO/bcodmo/3/0/Parameter 336>

"Year since birth of Christ" @en

"Concentration of chlorophyll-a {chl-a} per unit volume of the water body
[particulate >GF/F phase] by filtration, acetone extraction and high performance
liquid chromatography (HPLC)" @en

<http://escience.rpi.edu/ontology/BCO- | "Concentration of ammonium {NH4} per unit volume of the water body [unknown

<http://escience.rpi.edu/ontology/BCO-
DMO/becodmo/3/0/Parameter 37>

DMO/bcodmo/3/0/Parameter 175> phase] by colorimetric autoanalysis" @en
<http://escience.rpi.edu/ontology/BCO- | "Sigma-T of the water body by computation from salinity and temperature using
DMO/bcodmo/3/0/Parameter 5> UNESCO algorithm" @en

<http://escience.rpi.edu/ontology/BCO- | "Attenuance (unspecified wavelength) per unit length of the water body by
DMO/becodmo/3/0/Parameter 18> transmissometer" (@en

<http://escience.rpi.edu/ontology/BCO-
DMO/bcodmo/3/0/Parameter 50>
<http://escience.rpi.edu/ontology/BCO-
DMO/bcodmo/3/0/Parameter 52>

<http://escience.rpi.edu/ontology/BCO-
DMO/bcodmo/3/0/Parameter 141>

"Electrical conductivity of the water column" @en

"Electrical conductivity of the water column" @en

"Latitude north" @en

http://adamml.github.io/nvs-sparql/




What can we do with Linked Data?

SPARQLer Query Results

d rvl a

" . " . " <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-911plus ctd on Pelican DMO/bcodmo/3/0/Instrument_18>

N . N ' " <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-911plus ctd on Oceanus DMO/bcodmo/3/0/Instrument_18>

"CTD" @en "Sea-Bird SBE-911plus ctd on Thomas G. <http://escience.rpi.edu/ontology/BCO-
Thompson" DMO/bcodmo/3/0/Instrument 18>

"CTD" @ "Sea-Bird SBE-911plus ctd on F.G. Walton <http://escience.rpi.edu/ontology/BCO-
. Smith" DMO/bcodmo/3/0/Instrument 18>

"CTD" @en "Sea-Bird SBE-911plus ctd on Roger <http://escience.rpi.edu/ontology/BCO-
Revelle" DMO/bcodmo/3/0/Instrument 18>

"CTD" @en "Sea-Bird SBE-911plus ctd on Robert <http://escience.rpi.edu/ontology/BCO-
Gordon Sproul" DMO/bcodmo/3/0/Instrument 18>

" . ; : ) . <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-911plus ctd on Point Sur DMO/bcodmo/3/0/Instrument 18>

N ; iz TS 1 i " <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-25 ctd on Savannah DMO/bcodmo/3/0/Instrument_18>

" " " . " <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-911plus ctd on Blue Heron DMO/bcodmo/3/0/Instrument_18>

"CTD" @en "Sea-Bird SBE-911plus ctd on Cape <http://escience.rpi.edu/ontology/BCO-
Hatteras" DMO/bcodmo/3/0/Instrument 18>

"CTD" @en "Sea-Bird SBE-911plus ctd on Hugh R. <http://escience.rpi.edu/ontology/BCO-
Sharp" DMO/bcodmo/3/0/Instrument 18>

N . ; : " <http://escience.rpi.edu/ontology/BCO-
CTD" @en Sea-Bird SBE-911plus ctd on Endeavor DMO/bcodmo/3/0/Instrument_18>

http://adamml.github.io/nvs-sparql/




What might we do with Linked Data?

e Potential to answer cross-disciplinary questions

— Track a pollutant from source-to-sea

* Requires common vocabularies for

— Geographic location
— Chemical

— Work being developed by BODC & CEH in the UK
* Using
— Ordnance Survey Linked Data
— CAS numbers

* Or connect data with broadcast programming
— BBC website is entirely Linked Data driven...



What might we do with Linked Data?
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Benefits of Linked Data

* Loose integration
— Data presented not in standardised systems
— Common link in chain is NVS

* But a common link is required somewhere in (meta)data

— “Small pieces, loosely joined”

* Federated querying
— Common access point to query multiple nodes
— No mirroring / caching required

* Allows standard tools to be deployed



Benefits of Linked Data
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Thank you

e http://vocab.nerc.ac.uk

* http://linked.rvdata.us

* http://linked.bco-dmo.org

* https://github.com/adamml/LinkedOceanDataCloud
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