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OWL, RDF, and the

Semantic Web

OWL (Web Ontology Language)
and the related RDF (Resource
Description Framework) are XML-
style languages designed to
represent the semantics of data.

Web documents in such formats
enable the Semantic Web;
software should be able to interpret
the meaning of data in online
documents, enabling better
discovery and easier integration.

The problem

Though OWL and RDF might solve
data discovery and integration
iIssues in biodiversity science,
adoption of these formats has so far
been limited to computer scientists,
database administrators, and highly

trained ontologists

Our solution

We developed two tools that aim to
make it easier for individual
scientists and citizens to convert
their information to RDF and OWL.
We report on tests of these tools
using biodiversity data. For
example, of 1200 Blogger BioBlitz
observations, 47 of them were of

species defined as “of concern™ by
USFWS.

Spotter Firefox extension for adding observation data in RDF to blogs

Write a blog entry or

post a photo

August 2, 2007
A tiger swallowtail at just the right moment

A few days ago | discovered an interesting brown, big-headed caterpillar lethargically exploring the frame of my
garage door. In about an hour he’d reoriented to be head down, but hadn’t moved much. After 1 took this photo, |
brought him inside and gave him a couple of twigs in jar. He immediately lashed onto one with a little silk, and within

24 hours had transformed into a motionless pupa.

I had recognized the general shape as a Papilio caterpillar, but recalled that they were green. Turns out that just

before pupation Papilio glaucusturns brown. This guy is looking forward to looking like this after metamorphosis in

a few weeks. Itis possible, | guess that he might be planning to overwinter with us. Will wait and see.

> Link to the RDF

>  Fill out Spotter form

.- »
Reporte Cynthia Parr
Observer Tara
Locati Prince George's County, MD ¢
Latitud 38.99222118741143
Longitud -76.93583965301514
Find latlong-

— <rdf:RDF>

Find Scientific Name

RDF123 Publishing spreadsheet data in RDF

Make spreadsheet |

F | | | J | L | M | N | O | F
1 |Family: Genus: Species: Common Name: Found: City/Town: State/Province: Country: Latitude: Longitude:Discoverer Blogc
637| Miconia Canillo B 5 Arriba Chiriqui Panama  8.666001 -82.474819 family Mary
638 Mimidae Mimus polyglottos  Northern Mockingbird 2 Washington DC United Statt  38.86678 -76.99948 Beetham Beeth
639|Mimidae Mimus polyglottos | northern mockingbird Woodstock MD USA 39.3169  -76.8728 Parr Parr
640|Sturnidae Mimus polyglottos  Northern Mockingbird 1 37.759831 -121.9375 John
641|Rubiaceae Mitchella repens partridge berry 424436/ -76.4116 Sandy P. Kathie
642|Parulidae Mniotilta varia Warbler 1 Dearborn M USA 42313 83.197 Nuthatch  Nutha
643|Mniaceae Mnium marginatum | moss 424436/ -76.4116 Kathie
644|Derma teaceae Mollisia sp. #1 424436/ -76.4116 Dick Kathie
645|Derma teaceae Mollisia sp. #2 424436/ -76.4116 Dick Kathie
mlcteridae Molothrus ater Brown-headed Cowbird 424436 -76.4116 Kathie
647 |Fringillidae Molothrus ater Brown-headed Cowbird 1 Lanark County ON Canada 4476768 -76.24351 Wigney Wigne
648|Fringillidae Molothrus ater = —_— = - 37.759831 -121.9375 John
649|Icteridae Molothrus ater Canada 44429745 -77.23016 Pamela
650|Icteridae Molothrus ater USA 42.313 83.197 Nuthatch Nutha
651|Icteridae Molothr ater USA 42.313 83.197 Nuthatch  Nutha
652|Icteridae Molothr ater United Stati 38.86678 -76.99948 Beetham Beeth
653|Pyrolaceae Moneses Unifl USA 57.18 -135.62 LaBounty/C Matt (
654 |Pyrolaceae Mones uniflol USA 57.06 -135.34 nty Matt (
Monon mini |USA 39.20246  -76.85966 Julie Dunla
Muscicapid Monticol solit Rutherford 'Ruthe
657|Muscicapidae  Monticol lit Rutherford Ruthe
658|Motacillidae Motacill fl the
659|Mucoraceae Mucor sp. #1 i
660|Mucoraceae Mucor sp. #

661|Gramineae Muhlenbergia
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Create or link to a

How Many
Post URL
</hasImage>
Image URL
</Observation>
</rdf:RDF>
Commen It
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brought him inside and gave him a couple of twigs in jar. He im

24 hours had transformed into a motionless pupa.
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| had recognized the ral shape as a Papilio caterpillar, butr

— <Observation rdf:about="">
<hasReporter rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Cynthia Parr</hasReporter>
<hasObserver rdf:datatype="http://www.w3.0org/2001/ XML Schema#string">Cynthia Parr</hasObserver>
<hasAddress rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Howard County, MD</hasAddress>
<hasLatitude rdf:datatype="http//www.w3.0rg/2001/ XML Schema#decimal">39.2626295</hasLatitude>
<hasLongitude rdf:datatype="http://www.w3.org/2001/XMLSchema#decimal">-76.8417263</hasLongitude>
<hasDate rdf:datatype="http//www.w3.org/2001/XMLSchema#dateTime">2007-08-02</hasDate>
<hasTaxon rdf:resource="http://spire umbc_edu’/ontologies/EthanAnimals owl#Papilio glaucus"/>
<hasCommonName rdf:datatype="http://www.w3.org/2001/ XML Schema#string">Tiger wing swallowtail</hasCommonName>
<howMany rdf:datatype="http://www.w3.0rg/2001/ XML Schema#string">1</howMany=>
<hasSource rdf:datatype="http//www.w3.0rg/200 1/ XML Schema#anyURI">http://ebiquity umbc_edu/fieldmarking/?p=153</hasSource>
— <hasImage rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">
http:/farm?2 static flickr.com/1310/992598626_ab6cdlfdcc_m.jpg

<hasComments rdf:datatype="http://www.w3.0rg/2001/ XML Schema#string">Found just before pupation. </hasComments=

>  Generate RDF

map file ( to
ontology terms)

- <rdf:RDF>
— <Observation rdf:about="">

<hasReporter rdf:datatype="http://www.w3.org/200 1/ XMLSchema#string">Kathie Hodge</hasReporter>
<hasObserver rdf:datatype="http://www.w3.org/200 1/ XMLSchema#string"/>
<hasAddress rdf:datatype="http://www.w3.org/2001/XMLSchema#string"/>
<hasLatitude rdf:datatype="http://www.w3.0rg/2001/ XMLSchema#decimal">42 4436000</hasLatitude>
<hasLongitude rdf:datatype="http:/www.w3.org/2001/ XMLSchemazdecimal">-76.4116000</hasLongitude>
<hasDate rdf:datatype="http:/www.w3.0org/2001/ XMLSchema#dateTime">2007-04-28</hasDate>
<hasTaxon rdf:resource="http://spire umbc_edu/ontologies/EthanAnimals owl#Molothrus_ater" />

<howMany rdf:datatype="http://www.w3.0rg’2001/XMLSchema#string">0</howMany>

<hasImage rdf:datatype="http:/'www.w3.0rg/2001/ XMLSchema#anyURI"/>
<hasComments rdf:datatype="http:/www.w3.0org’2001/XMLSchema#string" >
</Observation>
</rdf:RDF>
e

RDF documents now available for Semantic Web Search and Querying

g

Swoo

semantic web search

2006

Web Ontologies

For intelligent agents

ETHAN Evolutionary

Trees and Natural History
For online databases about the
natural history of species and
higher taxonomic levels. Moderate
expressiveness using OWL.

Species of Concern

For representing species lists that
are maintained by agencies and
other bodies. Used to assert that
specific ETHAN entities are con-
sidered invasive, endangered, etc..

Observations

Lightweight assertions with taxon,
location, and observer infor-mation.
Observations can be grouped into

surveys.

SpireEcoConcepts

Food web concepts, confirmed
trophic links, and results of our

Food Web Constructor.

<hasCommonName rdf:datatype="http://www w3.org/2001/XMLSchema#string">Brown-headed Cowbird<’/hasCommonName>

<hasSource rdf:datatype="http://www.w3.0rg/2001 XMLSchemazanyURI">http://hosts.cce.cornell edu/'mushroom_blog/?p=401</hasSource>

PREFIX ob: <http:/spire umbc.edu/ontologies/Observation.owl#=
PREFIX inv: <http:/spire umbc.edu/ontologies/InvasivesOntology.owl#=

SELECT DISTINCT 7taxon Zobserver 7address

}

SPARQL query



