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> Jena (jena.semanticweb.org) RDF Vocabularies
» Popular RDF store
RDF (SparQL) and RDFS (RQL) querying
> Limited OWL reasoning
» Forward chaining and backward chaining rule engines
Open source implementation in Java » Use existing vocabularies whenever possible!
» Command-line and Java API access
> Sesame (sesame.semanticweb.org) » Dublin Core: document metadata
Scalable RDF store o » vCard: business cards
Open source implementation in Java
» RDF and RDFS querying > RSS: news feeds
> Limited OWL reasoning » FOAF: social links between people
» Forward chaining rules engine
» Java APl and HTTP access
» RDFStore
» C-based RDF store
» RDQL support
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Dublin Core Dublin Core Example
[ it Jeit
. Eile Edit \iew Help
> The Dublin Core Metadata Set
" <rdf :AOF amlns:rdf="http: /e wd.org df -synt. -
» standard vocabulary for describing resources nlng s rdfs="nitp: /v, 3. 6rg/ 000/ 0L/ rdf - schanas”
. . . walns:dc = “http: //purl. org/dc/elenents/1.1/°>
> originates from library domain <rdf:Description rdf:aboute hitp: / v w3, 0rg/ ">
<de:subject=norid Wwide web Consortium, W3C, world Wide web, meb.
» RDF syntax W, Consortium. cosputer. access. sccessibility. semantic.
worldvide, W3, WTML, XML, standard. lanquage. techmology. limk,
> keywords @ornars-Les, Berners, Las, style shest, cascading,
schesa, XHTML, mobile, SVG, PNG, PICS, DOM, SMIL, MathM., HI“’IIF.
> title anaya. Jigsav, free, open source, softvaree/de:subjects
ede:descriptionsThe World Wide Web Consortius (W) 1s about 400
> description organazations leading the World Wide Web to 1ts full potentisl,
Founded by Tim Bernars-Les, the Web's inwentor. The WG Web site
» author hasts specifications, guidelines, software and tosls. Public
participation is welcome. W3C supports universal access, the
» creator Semanilic Web. trust. interoperability. evolvability.
d ralizatien. and cooler multimedia.</de:descriptions
» format e s lat e I00G- 03- 1 Fe/de datos
<l : formatzteat/mtal</dc: fornats
> date e 1L anguagesen. U< s |
edccreator>niC Communications Tesme/de:creators
> type <dc:publ 1ShersnaC - Warld Wide Web Consortius -
. hitp: /e, w3 0rg /o : publ ishers
> relation sdc:rights rdf:resources"http: /fwwe. w3, org/Consortive Legal icopyright -documents® f»
df: Ase rdf “hitp:/ivww w3, synd/hone. rss” />
4 </rdi :Descriptions
</rdf i RDF>
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RSS RSS (Cont'd)

> RDF Site Summary » RSS 1.0 is RDF-based
» Basic RSS: » Module mechanism for extension; a number of modules is
» channel standardized (e.g. Dublin Core)
title > Allows integration with other RDF-based vocabularies
> link > Allows structured content
> description > Allows reuse of RDF vocabulary
> items » RSS 2.0 is XML-based
> title » Extension via namespaces
> link > Limited reuse of vocabulary
> description » More convenient to write
>
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RSS Example Modules in RSS

Eile Edit View Help

“http:/Awww w3, 0rg/2000/01/rdf-schenag”
"http://purl.org/dc/elements/1.1/"
http://www. w3, 0rg/1993/02/22- rdf-syntax-nss" .
http £www w3.0rg/1989/xhtnl” » Dublin core
"http://www . w3, 0rg/2000/08/w3c-synd /">
<channel rdf about="http://www.w3.0rg/2000/08/w3c-synd/home. rss"= il
<titlesWorld Wide Web Consortium</title>
<descriptionsLeading the Web to Its Full Potential...</description>
<linkahttp: //www.w3.0rg/</link> » Content
<dc:date>2006-05-29</dc: date>

» Syndication

> http://web.resource.org/rss/1.0/modules/

i rdf: +/ fwww w3, org/News /200621 ten94" />
i rdf: i/ Fwww W3, 0rg /News /200621 ten93" />
i rdf: i/ fwww w3, org /News /200681 tem92" />

i rdf: 1/ fwww w3, 0rg /News /200621 ten87" />
i rdf: +/ fwww w3, org /News /200621 tem83" />
i rdf:resource="http://www. w3, org/News /20062itengl" />
i rdf:resource="http://www. w3, org/News /200621 tend0" />
i rdf:resource="http://www. w3, org/News/2006#itenss" />

</rif:Seq>
</items> e |
[«] ] [»]
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FoaF FoaF Example

Ede Edit \ew pelp
» FoaF: Friend of a Friend <edf-nu ) g

e rdfashttn: /e, wi. org, 2/23- Fdf - gyt a
. . . . . 1 dfg="h I rdf-schi '
» Establishing social links between people using RDF b S S Pl e Ve
xnlns:base-"http: /. debnﬂjn nu.-’fuf rdf*>
«toat:Person rdf:about-"mme >

> Person
> name <foal:surnamesde Drul jn</|
<foaf snbex_ /foaf tobon_shalsuns
surname <foaf shomepage rdf:resources"http: /. debrul jr.net /= /= L
. <foaf:depiction rdfiresource="http: //wwv. debruijn.net/inages/jos. 1pg" /.
> firstName <foaf:phene rdf: type=" th soskype.cons” rdfsresources"callta: H]n'dfhnn]n‘h
h <foaf workpl aceHonepage rdf:resources"hitp: /fowe . diri. org/” /=
» homepage <foaf :knowss
pag <foaf:Porsons
> mbox «foaf:name-Holger Lausen<sfoaf:name-
shalsums: 1
> knows «<rdfs:seeAlso rdf:resource-"hitp://sesbers. deri.at/-holgerl/feaf
</foal :Person>
> </ Toal :knows>
<loal knows>
<foal Ferson =
[a] [T |
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Ways of Annotating Web Pages

» Including RDF as Comments
» Hard to using existing XML tools
> Easy for user (in case of small annotations)
» A comment is a comment
» Extending XHTML to include RDF
» Simply embed RDF in XHTML
» Two approaches:
1. Invalidate XHTML
2. Use extended DTD
» Embedding is non-standard

Including RDF as Comments

File Edit View Help
adiv id="cc-footer's

]

<p=<a rel="license" href="http://creativecommons. org/licenses/by/2, 5/"=<im

Except where otherwise <a class="subfoot" href="/policies#license">noted=/.

Ticensed under a <a rel="license” href="http://creativecommons.org/license:

<la-

<rdf:RDF xmlns="http: //web. resource. org/cc/"
xmlns:de="http://purl.org/dc/elements/1. 1/"
xmins: ttp: //www. w3, org/1999/82/22-rdf - syntax-ns#">

<Work rdf:abou =

<license rdf:resource="http.://creativecommons. org/licenses/by/2.5/" />

</Work>

<License rdfrabout="http://creativecommons. org/licenses/by/2.5/">
<requires rdf:resource="http://web.resource.org/cc/Attribution" />
<permits rdf:resource="http://web. resource. org/ce/Reproduction” />
<permits rdf:resour ttp: //web. resource. org/ce/Distribution” /=
<permits rdf:resourt ittp://web. resource, org/cc/DerivativeWorks" /=
<requires rdf:resource="http://web. resource.org/cc/Notice" />

. . . </License>
» Using <1link> tag to connect to external RDF file </rdf.RDF> L
s
» Need to maintain additional file i
</div> =
[l I D
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Extending XHTML to include RDF (1) Extending XHTML to include RDF (1)
<!DOCTYPE html SYSTEM "http://infomesh.net/2002/m12n/test/rdf.txt">
<h§ad> X <html xmlns="http://www.w3.org/1999/xhtml"
<title>Some Page</title> xmlns:rdf="http://www.u3.0rg/1999/02/22-rdf-syntax-ns#"
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xml:lang="en" >
xmlns:dc="http://purl.org/dc/elements/1.1/"> <head>
<rdf:Desc1‘“ipti:n rdf:about=:ht1:p://www.ws.org/" <title>Embedded RDF Test</title>
dc:title="W3C Homepage"/> <rdf :RDF>
</rdf :RDF> <rdf:Property rdf:about="http://purl.org/net/swni#homepage">
</head> </rdf :Property>
</rdf :RDF>
</head>
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Using <link> tag to connect to external RDF file GRDDL
Gleaning Resource Descriptions from Dialects of Languages
> Problem
> Multitude of data in HTML/XML format
: " 1/ fvee. .o > e.g. title, metadata in HTML
o‘ : , World Wide Web, Wab, WUV, Comsoctiwm, mputer = > P3P’ Atom’ etc In XML
neacily 400 memiae argsatsations iead the borid » Bring this data to "Semantic” world
» = extract RDF from HTML/XML
> not natural language extraction
» Solution
» Use XSLT to transform HTML and XML to RDF /XML
N | > XSLT is standard format for translating between XML formats
prrod a="RI0" Mewtethitpa/ e areld > many XSLT processors available
Py o] » Attach XSLT transformation to
> Types of documents (e.g. HTML, P3P)
> Individual documents
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Transformations for Types and Individual Documents

GRDDL Transformation Example

= b
» Detect type of document ®
» Namespace of root element in XML document
> e.g. xmlns="http://www.w3.org/P3Pvi/" e e e m -
> Value of profile attribute in (X)HTML
> e.g. <html profile="http://...">
» XSLT associated with type known to GRDDL processor @
» Specify transformation
> Attribute of root element of XML document R
> eg.
xmlns:data-view="http://www.w3.0rg/2003/g/data-view#"
data-view:transformation="http://..." ooc
> <link> tag in HTML ® —
> e.g. <link rel="transformation" href="http://..."/>
=T
XSLT
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Building Test Cars Scenario
Application
> Test cars test configurations of parts queries L T answers /
> e.g. combine gear box of type x with engine of type y and - - -t - — — — 7 explanations _
lever of type | .
V! i yP Z . ‘ constraints ‘
» Often, configurations obviously do not work \
> e.g. lever does not fit in gear box, brakes to weak for engine. \
etc... | Cars Ontology
» Misconfiguration very costly !
» Solution: ! F-Logic
» Formally model parts bL—~ - = I R
> Describe dependencies between parts
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Database Mapping Constraints
gy . . Rule 1: Th i f th t t not d th f th
» Create “flat” ontology with one-to-one correspondence with ue b ihe maximum power of the motor must not exceed the one of the
brakes: Pmotor < |Pbrakes |
DB
> table—concept, column«<attribute message ("The motor’s maximum power exceeds the one of
» Creat . bet tologi the brakes.")
reate mappings between ontologies !- X:testcar[hasMotor->Y;hasBrake->Z], Y[maximum_power->>Z1],
Z[maximum_power->>Z2], abs(Z1,Z3), lessorequal(Z2,Z3).
= @ engne =@ o
) sbschute_power o @ e gas systes
3::‘"“ o : gs«“ Rule 2: The filter installed in a catalyst must be able to filter the motor’s fuel.
U] « @ oo
€ vohimefiow 2 g = @mdm' message("The installed filter uses another fuel type
0 £} "mavmm power than the motor")
| g"“""*" !~ X:motor [fuel_type->>Z1], Y:filter[fuel_type->>Z2], not equal(Z1,Z2).
L) ) rame
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Required reading
» E. Dumbill: XML Watch: Finding friends with XML and RDF, 2002.

http://www-128.ibm.com/developerworks/xml/library/x-foaf.html

» GRDDL:
http://www.idealliance.org/proceedings/xtech05/papers/03-06-01/

» H-P. Schnurr, J. Angele: Automotive Industry Experience with Semantic
Guides. ISWC 2005: 1029-1040

Further reading

» J. Angele, E. Mdnch, H. Oppermann, D. Wenke: Halo I: A Controlled
Experiment for Large Scale Knowledge Base Development. LPNMR 2005:
26-39

» Dublin Core http://dublincore.org/
» RSS http://web.resource.org/rss/1.0/

» FOAF http://xmlns.com/foaf/0.1/,
http://www.foaf-project.org/
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