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First things first...

« Assignment of slots for final presentations
* Q&A — | expect you to resend me corrected assignments, taking my feedback
into account
« e.g. for Assignment 1: make sure that your FOAF file validates in an RDF
validator
for Assignment 2: send me only parseable Turtle
for Assignment 3: send me only running SPARQL queries,
which you have tested.
don’t forget Assignment 4 (just published)

* Grades:
* No exam necessary.
« But no “Sehr Gut” unless you have been excellent in the assignments and in
your presentation.
« | will send you some suggested grade after the presentation.
* You can improve in an oral exam, if you want — by appointment.
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Unit 7:

Querying and Exchanging Data

on the Web




SIEMENS

Overview

Linked Data — The idea

Why is it interesting for companies?

Which challenges are lying ahead?

XSPARQL: An approach to query and combine several Web Data Formats at
once.
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4
Linked Data — The idea SIEMENS

Everything gets a URI (conferences, people, talks, ...)
These URIs are linked via RDF describing relations

Relations are URIs again (e.g. :name)
When | dereference the URIs, | should find more information about them
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Linked Data — The idea

SIEMENS

Let Tim Berners-Lee explain it:

http://www.ted.com/talks/tim berners lee on the next web.html

(around 5:40)

http://www.ted.com/talks/

tim berners lee the year open data went worldwide.html
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SIEMENS

Why is this interesting for companies?

Linked Data and Open Data (apart from Linked Open Data) are both emerging paradigms:

= Linked Data apart from the “LOD cloud”:
» Enterprise Linked Data (for Knowledge Management within the Enterprise
= Online companies (eCommerce, Search) start to leverage and support Linked Data

OO0 Data Model - schema.org
\ 6) "} schema.org/docs/datamodel.html c ] (-"v schema.org rdfs Q) @ .l
A sw) » [ Bookmarks ~

*J decisions { } Check RDFa . ; derStandardat { ; Import to Mend... 6.0/4.0 VO Form... [ },,, - Google Sea...

Search Results - schema.org x| Data Model - schema.org x =+

]
schema.org

Home Schemas Documentation

Data Model

The following is a discussion about the data model used by schema.org.

@data model used is very generic and derived from RDF Schema (which in turn was derived from CycL, which in @
).

1. We have a set of types, arranged in a multiple inheritance heirarchy where each type may be a sub class of
multiple types.
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Why is this interesting for companies?

Linked Data and Open Data (apart from Linked Open Data) are both emerging paradigms:

= Open Data:
= Open Data is a trend towards transparency for Governments

| NS TN LGN SN LNy | P

~t Fiivnmatma v

level. etc.)

More Publically available Data leverages new Business Models (not only for SMEs!)
Many Governments realize that Opening Data brings more revenue than selling it

(EU) regulations force Cities and Governments to publish Data
Trend towards

Hext @ Brevious

') Offene Daten Berlin | Offene Daten lesbar fiir Mensch und Maschine. Das ist das Ziel. - Mozilla Firefox -0 5||
Eie Edt Vew Higtory Bookmarks Tools Help ) Welcome to the London Datastore | London DataStore - Mozilla Firefox. —1o1 x|
i Cffaoe Daten Bario L Offans Daten achart | 4 | [Z 2 L] 7 OpenstreetMap - Siemens AG: =]
o ¥) vienna - Wikipedia, the free encyclopedia - Mozilla Fi = Dlﬁj Te] | ‘ W welcome to the @[22 tetguum.openstreetmap.orgjindex.htmPlat=45.21elon=16 376z00m=11 =112/ x| [*F openstreetmap vienna 2 -
pe n File Edit View History Bookmarks Tools Help ) ‘7 Fle Edt View Favortes Took Help
r mus Wirtschaft Themen Bral N\~ /A — g Favorkes OpenStreetiap [ 7
Offe ne ” Y ¥ienna - Wikipedia, the free encyclopedia i " " — z I I =
Chronik  Export GPS-Tracks Anmelden | Registrieren — W
~ . ’»‘7 <7 -
€ - ‘ W en.wikipedia,org/wikifvienna c % & ¥ o W a
> c
2 (Bsiermeibing
= \ (5 Regn
wien.at > Open Government Data > Dat DATENSATZE N 2\
R s
DatensdtzeliEEY OpensStreetMap !f",‘_(') o ;7'“"
Open Government Data Die e Vi etkare 3 ,‘\\ A
Suchen bin ich? o iz 'Z’— f
» Anwendungen - Vienna Vewma ] { =
- "
\X} o Coat of arms 2 ¢
» Datenkatalog IKIPEDIA 21 .
. The Free Encyclopedia Courtry Austria m— z wien S
» Bevolkerung g — Wir ’ G ersersot _
Brezhoneg state Wien OpenGove  Datast e }
* Blldung Brnrapcru Gowvernment EE E) Boddy 1 8 "'q §
» Budget Catald * Mayor Michael Hiupl (SPD) |m1|pat|0n FEnd Offer Dataset | Nk
Freizeit Yssauna = Vice-Mayor Maria Vassilakou (Griine) Haushalt§ Categ: m S 622! N
! slze . Cehuano Area a Sp‘fiwl;emnlw ; Keywt :TI?: e J/ N\, /‘, Bretenfurt MY LN‘%“L : =
» Gesundheit : « city A ey P mBurgerbet YW ieseniate S L ) AR
Cesky 65 km* (160.1 sq mi) | f Vetryert P Dokumentation N ‘l}'
» Kultur @ * Land 395.26 km” (1526 sq mi) n 0rmat|0n Organ Communy S5 it T
. . 2 !
, Offentliche Ein- Cymraeg Weter 19.39 km” (7.5 5q mi) Catalo| 8ooe 4 Pemanentink Shortink |
richtungen Dansk Elevation 151 (Lobau) - 542 Search [Bone |@ mnternet RN
i Deitsch ’ Latest l)ll)" enuy
» Schnittstellen Population (2011) — Reguest Dataset Welcome 10 U'le LOI](I( )1'1
sozial © Deutsch = City ) 1714142 :'A At o Transport Museum Goes Digital
» Soziales Dolnoserbski = Density 4,002.2/&m2 (10,365.7/5q mi) Popular Suggestions Ddtdbt()re 12TH OCTOBER 2011
» Umwelt Eesti urban UL Latest Suggestions
) Croe—c » Metro a2 000 . The London Datastore has been created by the Greater London Autharity
» Verkehr °g 5 an innovation towards freeing London
» Verwaltungseinheiten Offene Daten lesbar fur Mensch und Maschine. Das ist das Ziel. Inspirational Uses able access the data that the GLA and other public secto
and to use that data h they see fit - free of charge Th
| Useful Links committed to influencing and cajoling other public sector organisations into
x Find: [FELDD & text @ Previous & Highightal | Matchcase () Phrase not found Digital Advisary Board releasing their data here too =
X Find: & Higtliaht &l T~ Match case




Siemens Corporate Technology (CT) SIEMENS
Networking the integrated technology company

Chief Technology Sectors / Divisions /\‘

Officer (CTO
{9 > E Infrastructure¥

o : nergy Cities
» Review innovation , P . _v _— SN
strategies ‘ ’ - T S
= Drive technology i '
based synergies
» Secure innovation
power

= Technology
assessments

= Governance and
guidance

|

Chief Technology Corporate Research and Corporate Development Corporate Intellectual Property
Office (CT O) Technologies (CT T) Center (CT DC) and Functions (CT IP)
= Direct support = GTFs with multiple impact » Software development » [Intellectual property
of CTO = Pictures of the Future partner for the Sectors = Standardization and regulation
= Accelerators = Information research

Corporate Technology (CT)
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Challenges ahead...

© Siemens AG 2012. All rights reserved




SIEMENS

Challenges/Problems

The Linked Da’rg (\BAénh ic “hrittla”

[Invalid] Markup Validation of http://www.google.es/ - W3C Markup Validator

Markup Validation Service

Check the markup (HTML, XHTML, ...) of Web documents

Jump To: Notes and Potential Issues Validation Output

Errors found while checking this document as HTMLS5!

Result: 35 Errors, 3 warning(s)

Address : http://www.google.es/ a.
----- Encodlng 0 iso-8859-1 [ (detect automatically) 0-6-}
Doctype: HTML5 [ (detect automatically) B

Root Element: html

X Find: (Q The W3C validators rely on community support for hosting and development. 3036

Donate and help us build better tools for a better web.

£ Flattr

% Find: (Q ) (( Next | Previous) (C) Highlightall) [] Match case

Just like the normal Web is (did you ever try to run an HTML validator on google.com)?
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How good/bad is published Linked Data?

ISWC2010 Finding the Achilles Heel of the Web of Data:
using network analysis for link-recommendation

“Almost all infrastructural connectivity on
Christophe Guéret, Paul Groth, Frank van Harmelen, Stefan Schlobach

the WoD is mediated by 3 servers,

Xm/nS COm, dbpedla Ol’g and ,OLII‘/ Ol’g, {cgueret,pgroth,Frank.van.Harmelen,schlobac}@few.vu.nl
k- th t b tt/ 2 VU University Amsterdam

ma Ing e SyS em Very rittie. De Boelelaan 1081a, 1081 HV, Amsterdam, The Netherlands

Journal of Web Semantics (forthcoming)

An empirical survey of Linked Data conformance

Aidan Hogan ®, Jiirgen Umbrich ®, Andreas Harth®, Richard Cyganiak , Axel Polleres ©, Stefan Decker®
“Digital Enterprise Research Institute, National University of Ireland, Galway

YAIFB, Karlsruhe Institute of Technology, Germany
Siemens AG Osterreich, Siemensstrasse 90, 1210 Vienna, Austria

“conformance of data providers varies significantly for the different Linked
Data guide- lines highlighted, which in turn may have implications for ad
hoc consumers operating over the Web of Data.”
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How much OWL is on the Web of Data? SIEMENS
What’s missing for using Linked Data?

LDOW workshop @ WWW2012
@L: Yet to arrive on the Web of Data?
Birte Glimm Aidan Hogan Markus Krdtzsch Axel Polleres “Single-tr lple expr essible OWL RL
niversity, Institu Jigital Enterpri iversity of Oxlord, Siem G Osterreich, : :
S atficial ntaligence, . Aessarch lneitate,  Department of Compuler  Semenseasse 80 1210 | @XIOmMs are most prominent on the
89069 Uim, Germany National University of Science, OX1 3QD Vienna, Austria 9
Ireland Galway, Ireland Oxford, United Kingdom Web

DESWEB workshop @ICDE2012

Linked Data and Live Querying for Enabling

indexes for Linked Data in Support Platforms for Web Dataspaces

the Web are often

incomplete and outdated.” Jiirgen Umbrich!, Marcel Karnstedt!, Josiane Xavier Parreira!, Axel Polleres?, Manfred Hauswirth!
' Digital Enterprise Research Institute, National University of Ireland, Galway, Ireland
- Needs rethinking in terms 2Siemens AG Osterreich, Siemensstrafie 90, 1210 Vienna, Austria

{firstname.lastname}@'deri.org/?siemens.com

of applying traditional
Database techniques.
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_ _ _ SIEMENS
Linked Data, RDFS and OWL: Linked Vocabularies

GeoNames
S5O(

DOAP

{\‘ %7 Good Relations]

The Web Ontology for E-Commerce

Image from : Giasson, Bergman



SIEMENS
So what OWL is used out there?

Looked at Billion Triple Challenge 2011 Dataset
= 2.1 billion quadruples, crawled from...

» 7.4 million RDF/XML documents, covering...

= 791 (pay-level) domains

Count OWL features used in the dataset:
= Per use

= Per document

= Per domain

»= Can be skewed by data

Ranked OWL features using PageRank:
» Rank documents based on dereferenceable links
» For each OWL feature, sum the rank of documents using it

* Intuition: Approximates probability of encountering an OWL feature
during a random walk of the data




Results of ranking (see paper for all details)

SIEMENS

/1 rdf : Property 5.74E-1\

2 rdfs:range 4.67E-1

3 rdfs:domain 4.62E-1

4 rdfs:subClassOf 4.60E-1

5 rdfs:Class 4.45E-1

6 rdfs:subPropertyOf 2.35E-1
}7 owl:Class 1 .74E-<

8 owl :ObjectProperty 1.68E-1

9 rdfs:Datatype 1.68E-1

10 owl:DatatypeProperty 1.65E-1

11 owl:AnnotationProperty 1.60E-1

12 owl:FunctionalProperty 9.18E-2

13 owl:equivalentProperty 8.54E-2

14 owl:inverseOf 7.91E-2
\1 3 owl:disjointWith 7/.65E-2




Results of ranking (see paper for all details)

SIEMENS

16 owl : sameAs 7.29E-2

17 owl:equivalentClass 5.24E-2
18 owl:InverseFunctionalProperty 4.79E-2
19 owl:unionOf 3.15E-2
20 owl:SymmetricProperty 3.13E-2
21 owl:TransitiveProperty 2.98E-2
22 owl: someValuesFrom 2.13E-2
23 rdf: * 1.42E-2
24 owl:allValuesFrom Z.98E-3
25 owl:minCardinality 2.43E-3
26 owl :maxCardinality 2.14E-3
27 owl:cardinality 1.75E-3
28 owl:oneOf 4.13E-4
29 owl:hasValue 3.91E-4
30 owl:intersectionOf 3.37E-4

31 owl :NamedIndividual 3.37E-4
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x-axis is log-scale!

RDF | RDFS | OWL | OWL 2

Observations?
RDFS features amongst the most prominently used

OWL 2 features not yet used prominently
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SIEMENS

x-axis is log-scale!

Single Triple (No BNodes) | Multi-Triple (Needs BNodes)

* e.g., sub-class/-property, inverse-of, equivalent property/class, sameas, domain/range, disjoint with, etc.

= Not those requiring lists or n-ary predicate in RDF mapping
* e.g., union, intersection, cardinalities, all-disjoint, some/all/has-value restrictions, hasKey, pCAs, etc.

Observations?
(OWL) Features expressed with a single RDF triple are most prominent

= Roughly speaking, features not requiring blank nodes
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SIEMENS

What Reasoning is needed?

Bottomline:

A subset of OWL 2 RL (which is efficiently implementable, i.e. without ABox-
joins) is sufficient to cover reasoning on most Linked Data sources!

OWL.: Yet to arrive on the Web of Data?

D t I f Birte Glimm Aidan Hogan Markus Krétzsch Axel Polleres
elal S, CrI. Ulm University, Institute of Digital Enterprise University of Oxford, Siemens AG Osterreich,
Y
Artificial Intelligence, Research Institute, Department of Computer  Siemensstrasse 80, 1210
89069 Uim, Germany National University of Science, OX1 3QD Vienna, Austria

Ireland Galway, Ireland Oxford, United Kingdom

Page 20




However...

SIEMENS

Not all Web Data is RDF (and OWL):

In fact, most Web Data is still in other formats:

XML, CSV, JSON...

- We need approaches to deal with these formats!

) Offene Daten Berli

| Offene Daten lesbar fiir Mensch und Maschine. Da:

- Mozilla Firefox

Page 21 2(4

Useful Links

x  Find: m & next 4 previous o Highlight all I~ Match case

€ Phrase not found

Digital Advisory Board

Ble Edt Vew Hsoy Bookmarks ok belp ©) Welcome to the L =10l x|
|t o L Offace Datacchact | | R ] 72 Openstreetm =]
0 ) ¥ienna - Wikipedia, the free encyclopedia - Mozilla Firefox -10] x| e H O Welcoms to the (O ) ¥ 122 1o cpentresto.orgidex it 216lon— 15 57szoer=11 =1 2| x| opensireetmap vienna 2l -
pen File Edit View History Bookmarks Tools Help PR Fle Edt View Favortes Took Help
Witschaft  Th Bral NS A ¢ Favorkes ) Opensiresti
Offene ” Y ¥ienna - Wikipedia, the free encyclopedia l s | o rehe e . ki | |
Chronik  Export GPS-Tracks Anmelden | Registrieren
6 > ' W en.wikipedia.org/wikifvienna C'] f 5 G
| { o
(e
wien.at > Open Government Data > Dat A A 2 §
W e Dot —. lond 5
OpenStreetMap
Die e Vi ietkarie
Open Government Data
Suchen Wo bin ich?
» Anwendungen Vienna m Viewa |
W Coat of e v
» Datenkatalog \ }IK{PE]D)IMA o et arms :
he Free Encyclopedia . —
= Countr; Austria
» Bevdlkerung Y N o b
) Brezhonegy State Wien enGOVG Datast
» Bildung Brarapcku Gowvernmert s
» Budget Catald * Mayor Michael Haupl (SPO) Lrtlllpatlon Offer Dataset
. Yssauna *Vice-Mayor  Maria Vassilakou (Griine) Haushalti Categ]| "
. Frelzelt - . ransparenz-z!
ehuano Hilfe
; § oD Appliationen Keywe
» Gesundheit . « City R ED) WWBurgerbet Hiezenrle
I f ‘Gascotainer Dokumentation
» Kultur @ * Land 305.26 km? (152.5 5q mi) n 0rmat|0n Organ unenarat
. o 2 -
» Offentliche Ein- Cymraeg Weter TED L &R ) Catalo] gooe Pemanentink Shortink |
richtungen Dansk Elevation N Qo= Search o _ I < Y 7o [Rioo% =
‘ Latest bIog enuy
» Schnittstellen BElEh Population (2011) Reguest Dataset Welcome 10 the London € el
© Deutsch = City 1714142 A
~ Transport Museum Goes Digital
» Soziales Dolnoserbski * Density 4,002.2/m? (10,365 7/5q mi) — Popular Suggestions Datastore 12TH OCTOBER 2011
» Umwelt Eesti QT UL Latest Suggestions Transport Museum Goes Digital for
. EX Lmoned * Metro CELEpAL L B The London Datastore has been created by the Greater London Authority Thought Provoking Event Sense and The
» Verkehr °g (GLA) as an innovation towards freeing London's data. We want citizens to be g'“/[ ds in the London T "
- - . ahls annaee Hhe dats et e (] & and niher alikile casinr araaniestiane hald ur friends in the London Transport
» Verwaltungseinheiten Offene Daten lesbar fur Mensch und Maschine. Das ist das Ziel. Inspirational Uses able access e data that the GLA and other public sector organisations hold, Museum wanted us to flag this event. On

and to use that data however they see fit—free of charge. The GLA is
cormmitted to influencing and cajoling other public sector organisations into
releasing their data here too.

Monday evening 17th October the digital

Find: & rext W Brevious & Highlight &l [~ Match case:




SIEMENS

600 DERI Galway - Research (o)

XML & RDF: one Web - two formats

Research Teaching

) c'“_sms Research H M
* Units I I

uery

* Projects
This section provides an in-depth look into DERI Galway research activiti

* Cooperations you will find information on projects, cooperations and working groups Cj

* Working The section also hosts lists of important events of the Semantic Web con,

Groups talks currently scheduled in DERI Galway.
- _Events X
[ — =] Jal»

-l <XML/>

SPARQL SOAP/WSDL

>

-

| 4

XSPARQL
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A Sample Scenario...
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Example: Favourite artists location

Display information about your favourite artists on a map
Last.fm knows what music you
listen to, your most played artists,

etc.
‘ 0&39 Using RDF allows to combine
. ‘ v ia Last.fm info with other information

on the web, e.g. location.

D
Show your top bands hometown in
I I Google Maps.

Page 24




SIEMENS

Example: Favourite artists location
How to implement the visualisation?

1) Get your favourite bands
2) Get the hometown of the bands
3) Create a KML file to be displayed in ngle'l\\‘/laps

Nightwish oA
| ghtwis yst.fm shows '

5.,.-.’.'1' 2 plays (991,705 listeners) Nightwish

,627 plays in your |I|ar‘v )Ur mOSt

- Send Nightwish Ringtones to Mobile LaSt fm IS {b%es&bands '
& Buy |~ | € Tag | useful in this step D Feeds |

96 - present)

Nightwish is a symphonic power metal band, formed in
the town of Kitee, Finland in 1996. The band currently
consists of Tuomas Holopainen (keyboards), Marco Nightwish Ive in Melbourne, Austala, on January
Hietala (bass, vocals), Emppu Vuorinen (guitars), Jukka

) round information
Nevalainen (drums and percussion) and Anette Olzon o
rigin
(vocals). B
Genres etal power metal

Years 1996-present
active

9 Persuader

10 Sonata Arctica
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Example: Favourite artists location
How to implement the visualisation?

1) Get your favourite bands
2) Get the hometown of the bands
3) Create a KML file to be displayed in Google Maps

SPARQL

{ GeoNames

Page 26
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Transformation and Query Languages

XML Transformation Language XML world
Syntax: XML /' RDF world

m XML Query Language 00%

N\

m  non-XML syntax (&\Q
,~® m  Query Language for RDF
.\§\/ m Pattern based

<§<\ m  declarative
Q.
X
&{b
O
N
2

m XPath is the common core

Q.

N

m  Mostly used to select nodes \/‘\'
from an XML doc §9
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Querying XML Data from Last.fm with XQuery 1/2

Querying this document with XPath:

XPath steps:

XPath Predicates

Page 28

/1fm

//artist

Selects the “Ifm” root element

Selects all the “artist” elements

//artist

(@rank = 1] Selects the “artist” with rank 1




Querying XML Data from Last.fm with XQuery 2/2

SIEMENS

iterate over
sequences

assign values
to variables

filter
expressions

create XML
elements

Query:

Retrieve information
regarding a users'
2nd top artists from
the

Last.fm API

Page 29

Prolog: | P declare namespace prefix="namespace-URI"
Body: F for var in XPath-expression
L let var := XPath-expression
W | where XPath-expression
O | order by XPath-expression
Head: R return XML + nested XQuery
let $doc := "http://ws.audioscrobbler.com/2.0/user.gettopartist”

for $artist in doc($doc)//artist
where $artist{@rank = 2]
return <artistData>{$artist}</artistData>




<artistData>

<artist rank="2"> Result for user “jacktrades”

<name>Nightwish</name>

<playcount>3850</playcount>

<mbid>00a9f935-ba93-4fc8-a33a-993abe9%c936b</mbid>

<url>http://www.last.fm/music/Nightwish</url>

<streamable>1l</streamable>

<image size="small">http://userserve-ak.last.fm/serve/34/149929. jpg</image>

<image
<image
<image
<image
</artist>

</artistData>

Query:

Retrieve information
regarding a users'
2nd top artists from
the

Last.fm API

Page 30

size="medium">http://userserve-ak.last.fm/serve/64/149929. jpg</image>
size="large">http://userserve-ak.last.fm/serve/126/149929. jpg</image>
size="extralarge">http://userserve-ak.last.fm/serve/252/149929. jpg</image>

size="mega">http://userserve-ak.last.fm/serve/500/149929/Nightwish.jpg</image>

let $doc := "http://ws.audioscrobbler.com/2.0/user.gettopartist”
for $artist in doc($doc)//artist

where $artist{@rank = 2]

return <artistData>{$artist}</artistData>
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Now what about RDF Data?

Lots of RDF Data out there, ready to “query the Web”

[ Sussex - / —

Caudio- \ | Re2dno | (2nae ) (¥ )
o000 About: Nightwish
. (d ) DD dbpedia.org/page/Nightwish c ] (-"' lastfm
‘A pB | ‘: "
\ Tropes ) l D About: Nightwish =
( . | S o, 0
==& ) =~ About: Nightwish
Niahtwish 7\ An Entity of Type : organisation, from Named Graph : http://dbpedia.org, within Data
L L %) (= Space : dbpedia.org
Eﬁi‘é‘if ) O DME“I Nightwish is a Finnish symphonic metal band from Kitee. Formed in 1996 by songwriter and keyboardist Tuomas Holglpainen,
A guitarist Emppu Vuorinen, and former vocalist Tarja Turunen, Nightwish's current line-up has five members, although Tarja has
~~_  been replaced by Anette Olzon and the original bassist, Sami Vanska, has been replaced by Marco Hietala, who also took over the
( openly ) male vocalist part; previously male vocal-parts were done by Tuomas or guest singers.
~ dbpprop:currentMembers = dbpedia:Tuomas_Holopainen
/ seer || Lo = dbpedia:Jukka_Nevalainen
7 RN » dbpedia:Marco_Hietala
> = dbpedia:Emppu_Vuorinen
; ~7 tansport | = dbpedia:Anette_Olzon
- = ) dbpprop:genre dbpedia:Power_metal
Nightwish live in Melbourne, Australia, on January | > (% R . dbzedia;Symph—onic e
AL "‘Ewm:?’“ dbpprop:imageSize = 250 (xsd:integer)
Background information > < dbpprop:label = dbpedia:Nuclear_Blast
] ) bon &7 un = dbpedia:Roadrunner_Records
Origin Kitee, Finland ssec ) e = dbpedia:Drakkar_Entertainment
. N\ » dbpedia:Spinefarm_Records
Genres Symphonic metal, power metal — » « dbpedia:NEMS_Enterprises_(label)
Years 1996-present gfabout | ;'t = dbpedia:Century_Media_Records
active ’ ensus’/,”r dbpprop:landscape = Yes
e ( cumoing dbpprop:name = Nightwish
e et o o ; Yy, [ nipare |\ RS BUMED el Gene T / " — -
\_ ,,;,'Alrpom: e 7/u P /‘ { <‘ N N:Tfalog"ﬁ Geneld |
‘Pr%d;a ) [ unists \ ~ 67' RS t’{"; A&:: MG! \/ N
~— N~ [ eank ) ([omm | [interero [ A
N\ N As of September 2010 ) ® @
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XML vs. RDF

XML: “treelike” semi-
structured Data (mostly
schema-less, but “implicit”
schema by tree structure...
not easy to combine, e.q.
how to combine lastfm data
with wikipedia data?

<artistData>
<artist rank="2">
<name>Nightwish</name>

<playcount>3850</playcount>

<mbid>00a9f935-ba%93-4fc8-a33a-993abe9%c936b</mbid>

<url>http://www.last.fm/music/Nightwish</url>

<streamable>1</streamable>

<image size="small">http://userserve-ak.last.fm/serve/34/149929.jpg</image>
<image size="medium">http://userserve-ak.last.fm/serve/64/149929.jpg</image>
<image size="large">http://userserve-ak.last.fm/serve/126/149929.jpg</image>
<image size="extralarge">http://userserve-ak.last.fm/serve/252/149929. jpg</image>

<image size="mega">http://userserve-ak.last.fm/serve/500/149929/Nightwish.jpg</image>

</artist>

</artistData>

<table>
<tr>
<th colspan="2">Background information</th>
</tr>
<tr>
<th>Origin</th>
<td>
<a title="Kitee" href="/wiki/Kitee">Kitee</a>, <a title="Finland" href="/wiki/Finland">Finland</a>
</td>
</tr>
<tr>
<th>
<a title="Music genre" href="/wiki/Music_genre">Genres</a>
</th>
<td>
<a title="Symphonic metal" href="/wiki/Symphonic_metal">Symphonic metal</a>, <a title="Gothic metal” href="/wik:
/Gothic_metal”">gothic metal</a>
</td>
</tr>
<tr>
<th>Years active</th>
<td>1996-present</td>
</tr>

</table>
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SIEMENS

Simple, declarative, graph-style format
RDF  pased on dereferenceable URIs (= Linked Data)

“Jacktrades” I

o\}ﬂ»(,'ﬁ‘l

label

)I ” Kitee” @en

gin

label‘*}I“Nightwish” I

ord

Nightwish

<http://dbpedia.org/resource/Nightwish> <http://dbpedia.org/property/origin>
<http://dbpedia.org/resource/Kitee> .
<http://dbpedia.org/resource/Nightwish> <http://www.w3.0rg/2000/01/rdf-schema#label>

"Kitee’@Qes .

_:x <http://xmlns.com/foaf/0.1/accountName> “Jacktrades"

_:x <http://graph.facebook.com/likes> <http://dbpedia.org/resource/Nightwish> .
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SIEMENS
XSPARQL

Idea: One approach to conveniently query XML and RDF side-by-side: XSPARQL

. - m Transformation language
XISPARIQL = Consume and generate XML and RDF
M<+>D m Syntactic extension of XQuery, ie.
L |F XSPARQL = XQuery + SPARQL




SIEMENS

XSPARQL: Syntax overview (I)

Prefix
declarations

Body:

Data Input
(XML or RDF)

Data Output
(XML or RDF)
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P

declare namespace prefix="namespace-URI"
or prefix prefix: <namespace-URI>

for var [at posVar] in FLOWR’ expression
let var := FLWOR' expression

where FLWOR' expression

order by FLWOR'’ expression

SSOTMNOSrm

for varlist [at posVar]

from /from named ( <dataset-URI> or FLWOR’ expr.)
where { pattern }

order by expression

limit integer > 0

offset integer > 0

construct
{ template (with nested FLWOR’ expressions) }

return XML+ nested FLWOR' expressions

or

or




SIEMENS

XSPARQL Syntax overview (lI)

XQuery or
SPARQL
prefix
declarations
Any XQuery
query

“SPARQL-
FOR-Clause”
represents a

SPARQL
query

construct
allows to
create RDF
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P

declare namespace prefix="namespace-URI"
or prefix prefix: <namespace-URI>

for var [at posVar] in FLOWR’ expression
let var := FLWOR'’ expression

where FLWOR' expression

order by FLWOR' expression

SSOTMOSrm

for varlist [at posVar]

from /from named ( <dataset-URI> or FLWOR' expr.)
where { pattern }

order by expression

limit integer > 0

offset integer > 0

construct
{ template (with nested FLWOR’ expressions) }

return XML+ nested FLWOR' expressions

or

or




Use case

SIEMENS

PPPPPP

L .




SIEMENS

XSPARQL: Convert XML to RDF

Query:

Convert Last.fm top artists of a user into RDF

prefix lastfm: <http://xsparql.deri.org/lastfm#>

let $doc := "http://ws.audioscrobbler.com/2.0/?method=user.gettopartists"”
for $artist in doc($doc)//artist
where $artist[@rank < 6]
construct { [] lastfm:topArtist {$artist//name};
lastfm:artistRank {$artist//@rank} . }

Result: @prefix lastfm: <http://xsparql.deri.org/lastfm#> .

[ lastfm:topArtist "Therion" ; lastfm:artistRank "1" 7] .

[ Llastfm:topArtist "Nightwish" ; Tlastfm:artistRank "2" ] .

[ lastfm:topArtist "Blind Guardian" ; lastfm:artistRank "3" ] .

[ lastfm:topArtist "Rhapsody of Fire" ; lastfm:artistRank "4" 7] .
[ lastfm:topArtist "Iced Earth" ; lastfm:artistRank "5" 7] .

XSPARQL construct
generates valid Turtle RDF
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Use case

SIEMENS

PPPPPP

L .




SIEMENS
XSPARQL: Integrate RDF sources

Query:
Retrieve the origin of an artist from DBPedia: Same as the SPARQL query

prefix dbprop: <http://dbpedia.org/property/>
prefix foaf: <http://xmlns.com/foaf/0.1/>

construct { $artist foaf:based_near $origin }
from <http://dbpedia.org/resource/Nightwish>
where { $artis prop:origin %origin }

R ¥
() GeoNames

NP e
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SIEMENS

XSPARQL: Integrate RDF sources

Query:

Retrieve the origin of an artist from DBPedia including map coordinates

prefix wgs84_pos: <http://www.w3.org/2003/01/geo/wgs84_pos#>
prefix dbprop: <http://dbpedia.org/property/>

for * from <http://dbpedia.org/resource/Nightwish>

where { $artist dbprop:origin $origin }

return

let $hometown :=
fn:concat("http://api.geonames.org/search?type=rdf&qg=",fn:encode-for-uri($origin))

for * from $hometown

where { [] wgs84_pos:lat $lat; wgs84_pos:long $long }

limit 1

construct { $artist wgs84_pos:lat $lat; wgs84_pos:long $long }

-—

DBPedia does not » GeoNames
have the map y

coordinates . ’ m
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Use case

SIEMENS

PPPPPP




SIEMENS
Output: KML XML format

<kml xmlns="http://www.opengis.net/kml/2.2">

<Documents KML format:
<Placemark> e root element: “kml”,
<name>Hometown of Nightwish</name> then “Document”
<Point> » "
<coordinatess « sequence of “Placemark
/30-1(51362.1,0  Each “Placemark” contains:
</coordinates> . T
</Points Na.me element |
</Placemark> e “Point” element with
</Document> the “coordinates”
</kml>
Page 43
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SIEMENS

XSPARQL: Putting it all together

Query: Display top artists origin in a map
prefix dbprop: <http://dbpedia.org/property/>

XM
<kml><Document>{
let $doc := "http://ws.audioscrobbler.com/2.0/7method=user.gettopartists”
for $artist in doc($doc)//artist
return let $artistName := fn:data($artist//name) ‘

let $uri := fn:concat("http://dbpedia.org/resource/", $artistName:II.
for $origin from $uri

where { [] dbprop:origin $origin } DBmd

return

let $hometown := fn:concat("http://api.geonames.org/search?type=rdf&g=",
fn:encode-for-uri($origin)) D

for * from $hometown < .’ GeoNames
where { [] wgs84_pos:lat $lat; wgs84_pos:long $long }

limit 1 .’
return <Placemark> 3

<name>{fn:concat("Hometown of ", $artistName)}</name> @
<Point><coordinates>{fn:concat($long, ",", $lat, ",0")} I
</coordinates></Point>

</Placemark> m—

}</Document></kml>
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XSPARQL: Demo

SIEMENS

nttp://xspargl.deri.org/lastfm

Page 45

800 // [ last.fm to Google Maps \\;

€& > C (@ xsparqgl.deri.org/lastfm/ ks

Last.fm Top Artists hometown

This demo creates a map showing the hometown of the top artists for a given last.fm user.

Last.fm username: jacktrades Show map

| Map | Sat | Ter | Earth |

Hometown of Nightwish
Artists homepage

Directions Search nearby Save to map morevy

iceland .
Poccus
Russia

Ns.rge
Norway

United
Kingdom

Espafia

eTirraMetrics, NASA, Map data




SIEMENS

XSPARQL: another example...




SIEMENS
Federated Queries in SPARQLI1.1

Find which persons in DBPedia have the same birthday as Axel (foaf-file):

SPARQL 1.1 has new feature SERVICE to query remote endpoints

PREFIX dbpedia2: <http://dbpedia.org/property/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?N ?MyB
FROM <http://polleres.net/foaf.rdf>
{ [ foaf:birthday ?MyB ].

SERVICE <http://dbpedia.org/sparql> { SELECT ?N WHERE {
[ dbpedia2:born ?B; foaf:name ?N ]. FILTER ( Regex(str(?B),str(?MyB)) ) } }

}

Doesn’t work!!! 2MyB unbound in SERVICE query
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Federated Queries in SPARQLI1.1

SIEMENS

Find which persons in DBPedia have the same birthday as Axel (foaf-file):

SPARQL 1.1 has new feature SERVICE to query remote endpoints

PREFIX dbpedia2: <http://dbpedia.org/property/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>

SELECT ?N ?MyB
FROM <http://polleres.net/foaf.rdf>
{ [ foaf:birthday ?MyB ].

SERVICE <http://dbpedia.org/sparql> { SELECT ?N WHERE {
[ dbpedia2:born ?B; foaf:name ?N ]. } }

FILTER ( Regex(Str(?B),str(?MyB)) )
}

Doesn’t work either in practice ® as SERVICE endpoints often only

returns limited results...
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SIEMENS
Federated Queries

Find which persons in DBPedia have the same birthday as Axel (foaf-file):

In XSPARQL:

prefix dbprop: <http://dbpedia.org/property/>
prefix foaf: <http://xmlns.com/foaf/0.1/> Specifies the
prefix : <http://xspargl.deri.org/bday#> endpoint o

perform the query,
similar to SERVICE
in SPARQL1.1

let $MyB := for * from <http://polleres.net/foaf.rdf>
where { [ foaf:birthday $B 1. }
return $B

for * from <http://dbpedia.org/> endpoint <http://dbpedia.org/sparqgl>
where { [ dbprop:born $B; foaf:name $N ].

filter ( regex(str($B),str($MyB)) ) }
construct { :axel :sameBirthDayAs $N }

Works! In XSPARQL bound values (?MyDB) are injected into the SPARQL subquery
- More direct control over “query execution plan”

Axel Polleres



SIEMENS

Test Queries and play around...
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http://xspargl.deri.org/demo

e006 XSPARQL Demo | Bridging the RDF and XML worlds

-;" Google

HOME  SPECIFICATION DEMO INSTALL CONTACT WHAT'SN

XSPARQL Demo
XSPARQL query: Examples:
declare namespace foaf = "http://xmlns.com/foaf/0.1/";
<relations> XSPARQL
{ for $Person $Name from <http://xsparql.deri.org/data/relations.rdf> - X
where { $Person foaf:name $Name } foaf_lifting_naive.xsparq|
order by $Name i
return <person name="{$Name}"> el
{ for $FName from <http://xsparql.deri.org/data/relations.rdf> vCard2foaf.xsparq|
where { $Person foaf:knows $Friend. foaf lowering.xspargl
$Person foaf:name $Name. -
$Friend foaf:name $FName. } simple.xsparq|
return <knows> { $FName }</knows> simple-filter.xsparq|
} r
</person>
</relations>
7
Options: i
(O Only rewrite query
[ Run it! ] [clear] r;
v
http://xspargl.deri.org/demo#




Details about XSPARQL1.1 semantics and SIEMENS
implementation

Check our Technical Report (just accepted at Springer’s Journal of Data
Semantics):

Stefan Bischof, Stefan Decker, Thomas Krennwallner, Nuno Lopes, Axel Polleres.
Mapping between RDF and XML with XSPARQL. Technical Report 2011.
http://www.deri.ie/fleadmin/documents/DERI-TR-2011-04-04.pdf

BTW: First author started in this lecture two years ago!
—> If you are interested in Internships, Diploma theses, PhD theses let me know!)
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