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.€ Der Titel dieses Artikels ist mehrdeutig. Weitere Bedeutungen sind unter Stuttgart (Begriffsklarung) aufgefihrt.

o) Stuttgar‘t?"i ist die Hauptstadt des deutschen Bundeslandes

Baden-Wirttemberg und mit tber 600.000 Einwohnemn!? dessen
groRte Stadt. Die sechsigroflte Stadt Deutschlands bildet das
Zentrum der rund 2,7 Millionen Einwohner zahlenden Region
Stuttgart, einem der gréten Ballungsraume Deutschlands. Zudem
ist sie Kernstadt der europaischen Metropolregion Stuttgart (etwa
5,3 Millienen Einwohner), der funfigréRten in Deutschland. Stutigart
hat den Status eines Stadtkreises und ist in 23 Bezirke gegliedert.

Als Sitz der baden-wurttembergischen Landesregierung und des
Landtags sowie zahlreicher Landesbehérden ist Stuttgart das
politische Zentrum des Landes (siehe auch Liste der Behérden und
Einrichtungen in Stuttgart). Es ist Sitz des Regierungsprasidiums
Stuttgart, das den gleichnamigen Regierungsbezirk verwaltet. In
Stuttgart tagt das Regionalparlament der Region Stuttgari, einer der
drei Regionen im Regierungsbezirk Stutigart. Dartber hinaus ist
Stuttgart Sitz des evangelischen Landesbischofs von Wirttemberg
und Teil der katholischen Di6zese Rottenburg-Stuttgart. Die Stadt ist

Wappen

Deutschlandkarte

Basisdaten

Bundesland:
Regierungsbezirk:
Hohe:

Flache:

Einwohner:

Revalkeninaedicrhte-

Baden-Wirttemberg
Stuttgart

247 m G. NHN

207,35 km?

623.738 (31. Dez. 2015)1]

2ANNR Finwnhner ie km2
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Web of Data

&m ® Browse using - B Formats - @ Faceted Browser @ Sparql Endpoint

About: Stuttgart

An Entity of Type : Siedlung, from Named Graph : http://dbpedia_org, within Data Space : dbpedia.org

Stuttgart (/ Jtutga:rt/; German pronunciation: [ Jtutgakt], Swabian: Schduagert,
pronounced [ 3duageSd]) is the capital and largest city of the state of Baden-
Wirttemberg in southwest Germany. The eighth largest city in Germany,
Stuttgart has a population of 600,068 (October 2014) while the greater
Stuttgart Metropolitan Region has a population of 5.3 million (2008), being
the fourth-biggest in Germany after the Rhine-Ruhr area, Berlin/Brandenburg
and Frankfurt/Rhine-Main.

Property Value

doo:PopulatedPlacefareaTotal « 207.36

dbo:abstract = Stuttgart {/ [tutga:rt/; German pronunciation: [ ftutgaest], Swabian: Schduagert, pro
largest city of the state of Baden-Wiirttemberg in southwest Germany. The eighth
population of 600,068 (October 2014) while the greater Stuttgart Metropolitan Rec
(2008), being the fourth-biggest in Germany after the Rhine-Ruhr area, Berlin/Brar
city lies at the centre of a densely populated area, surrounded by a ring of smaller
has a population of 2.7 million.Stuttgart is spread across a variety of hills (many of
unusual for a German city and often a source of surprise to visitors who primarily &
reputation as the ‘cradle of the automobile’. Stuttgart has the status of Stadtkreis,
county. It is also the seat of the State Parliament and State Government of Baden
Church in Wirttermberg as well as one of the two co-seats of the Roman Catholic

dbo:leaderMame

dbo:leaderTitle

dbo:populationTotal

dbo:postalCode

is dbao:birthPlace of

3
DBpedia

der-Fritz_Kuhn
Oberblrgermeister (zn)
604297 [x=d:integer)

7017370619

dor:Eberhard VWeber
der:Ferdinand_Alexander
dorKlaus_Sched
dor:Bermard_Tomic
dor:Fritz_Leonhardt
der:Hans_Wilhelm_Kanig
dor-Alexander_Tuschinski
dor:Frederick_Leypoldt
dor:Gottlob_Christian_Sto
dor:Gustav_Friedrich_Hets
der:Hermann_Plocher
der:Madine_Hildebrand
dor-Patrick_Auracher

http://dbpedia.org/page/Stuttgart
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Based on RDF Statements

Subject Predicate Object

Stuttgart mayor Fritz Kuhn ;
Ferdinand Porsche birthplace Stuttgart ;

mayor birthplace

Ferdinand_Porsche

= Fraunhofg; 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen



RDF Statements form Graph
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Potential: Relationship Discovery

More Infos: dbpedia.org

Ferdinand Parsche (3 September 1875 - 30 January
1951) was an Austrian-German automotive engineer
and honorary Doctor of Engineering. He was best known
for creating the first hybrid vehicle (gasoline-slectric),
the Volkswagen Bestle, and the Marcedes-Benz SS/SSK,
a5 well 2s the first of many Porsche automobiles. Porsche
designed the 1923 Benz Tropfenwagen, which was the
first race car with mid-engine, rear-whee! drive layout.
Known in business circles as the "great engineer”, he
made a number of contributions to advanced German
tank designs: Tiger I, Tiger II, and the Elefant as well as
the super-heavy Panzer VIII Maus tank, which was
never put into production. He also made contributions in
3 i g Junrsrs Ju B8, and 1ne

[T

o,

RelFinder w f @ & Status: Idle
| between | examples
@) [Tooee =)
_sxgnificantpn..
(2) Volks
4 it Volksvwagen Bestle
add clear Find Relations
| — child
T Ferdinand Anton Ernst...
Filter by: relations: (22/38) Ferdinand Porsche A
; a length |, cdass | link & connec... | N
‘ object class num ¥ | vi [ | L
‘ db:Automobile 4/a & = Automotive
‘ http://wwiw.w3.0rg/2004/02/skos/c| 2/2 & manufacturer
ore=Cancept
prp— [founder] —
‘ i ——— ] unde] £ e
db:Country 0/1 et
‘ db;:MilitaryPerson 1/1 ® Il Porsche Cayenne idustry
/ Porsche India
g2 saren £ = [ industry N
db:Enginesr 1/1 & = i manufacturer parentComp,..
I - i % - Automotive industry
- | a z
Ferdinand Porsche = service T

Chevrolet Corvair engine

industry e ==

occupation occupation

Joachim Peiper
industry

owningComi...

industry
hersteller teams —
- manu’ turer
manufacturer =ngines

Vol Graun

=2 Fraunhofer 11/11/2016
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http://www.visualdataweb.org/relfinder/demo.swf?obj1=UG9yc2NoZXxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvUG9yc2NoZQ==&obj2=Vm9sa3N3YWdlbnxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvVm9sa3N3YWdlbg==&name=REJwZWRpYSAobWlycm9yKQ==&abbreviation=ZGJw&description=TGlua2VkIERhdGEgdmVyc2lvbiBvZiBXaWtpcGVkaWEu&endpointURI=aHR0cDovL2RicGVkaWEuaW50ZXJhY3RpdmVzeXN0ZW1zLmluZm8=&dontAppendSPARQL=ZmFsc2U=&defaultGraphURI=aHR0cDovL2RicGVkaWEub3Jn&isVirtuoso=dHJ1ZQ==&useProxy=dHJ1ZQ==&method=UE9TVA==&autocompleteLanguage=ZW4=&autocompleteURIs=aHR0cDovL3d3dy53My5vcmcvMjAwMC8wMS9yZGYtc2NoZW1hI2xhYmVs&ignoredProperties=aHR0cDovL3d3dy53My5vcmcvMTk5OS8wMi8yMi1yZGYtc3ludGF4LW5zI3R5cGUsaHR0cDovL3d3dy53My5vcmcvMjAwNC8wMi9za29zL2NvcmUjc3ViamVjdCxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraVBhZ2VVc2VzVGVtcGxhdGUsaHR0cDovL2RicGVkaWEub3JnL3Byb3BlcnR5L3dvcmRuZXRfdHlwZSxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraWxpbmssaHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3dpa2lQYWdlV2lraUxpbmssaHR0cDovL3d3dy53My5vcmcvMjAwMi8wNy9vd2wjc2FtZUFzLGh0dHA6Ly9wdXJsLm9yZy9kYy90ZXJtcy9zdWJqZWN0&abstractURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L2Fic3RyYWN0&imageURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3RodW1ibmFpbCxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2RlcGljdGlvbg==&linkURIs=aHR0cDovL3B1cmwub3JnL29udG9sb2d5L21vL3dpa2lwZWRpYSxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2hvbWVwYWdlLGh0dHA6Ly94bWxucy5jb20vZm9hZi8wLjEvcGFnZQ==&maxRelationLegth=Mg==
http://www.visualdataweb.org/relfinder/demo.swf?obj1=UG9yc2NoZXxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvUG9yc2NoZQ==&obj2=Vm9sa3N3YWdlbnxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvVm9sa3N3YWdlbg==&name=REJwZWRpYSAobWlycm9yKQ==&abbreviation=ZGJw&description=TGlua2VkIERhdGEgdmVyc2lvbiBvZiBXaWtpcGVkaWEu&endpointURI=aHR0cDovL2RicGVkaWEuaW50ZXJhY3RpdmVzeXN0ZW1zLmluZm8=&dontAppendSPARQL=ZmFsc2U=&defaultGraphURI=aHR0cDovL2RicGVkaWEub3Jn&isVirtuoso=dHJ1ZQ==&useProxy=dHJ1ZQ==&method=UE9TVA==&autocompleteLanguage=ZW4=&autocompleteURIs=aHR0cDovL3d3dy53My5vcmcvMjAwMC8wMS9yZGYtc2NoZW1hI2xhYmVs&ignoredProperties=aHR0cDovL3d3dy53My5vcmcvMTk5OS8wMi8yMi1yZGYtc3ludGF4LW5zI3R5cGUsaHR0cDovL3d3dy53My5vcmcvMjAwNC8wMi9za29zL2NvcmUjc3ViamVjdCxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraVBhZ2VVc2VzVGVtcGxhdGUsaHR0cDovL2RicGVkaWEub3JnL3Byb3BlcnR5L3dvcmRuZXRfdHlwZSxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraWxpbmssaHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3dpa2lQYWdlV2lraUxpbmssaHR0cDovL3d3dy53My5vcmcvMjAwMi8wNy9vd2wjc2FtZUFzLGh0dHA6Ly9wdXJsLm9yZy9kYy90ZXJtcy9zdWJqZWN0&abstractURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L2Fic3RyYWN0&imageURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3RodW1ibmFpbCxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2RlcGljdGlvbg==&linkURIs=aHR0cDovL3B1cmwub3JnL29udG9sb2d5L21vL3dpa2lwZWRpYSxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2hvbWVwYWdlLGh0dHA6Ly94bWxucy5jb20vZm9hZi8wLjEvcGFnZQ==&maxRelationLegth=Mg==

Knowledge Representation with RDF

Alice Leonardo Da Vinci

%

Person 14 July 1990
. La Joconde a Washington

= Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Knowledge Representation with RDF

Leonardo Da Vincl

f
l\\ __/"'
The Mona Lmn\‘ %

)
p =

Person 14 July 1980

La Joconde & Washington

<Bob> <is a> <person>.

<Bob> <is a friend of> <Alice>.

<Bob> <is born on> <the 4th of July 1990>.

<Bob> <is interested in> <the Mona Lisa>.

<the Mona Lisa> <was created by> <Leonardo da Vinci>.

<the video 'La Joconde a Washington'> <is about> <the Mona Lisa>

= Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Knowledge Representation with RDF

Leonardo Da Vinci

Alice http://dbpedia.org/resource/

http://example.org/alicetme Leonardo_da_Vinci

dcterms:title

» “Mona Lisa”

The Mona Lisa
http://www.wikidata.org/entity/Q12418

La Joconde a Washington

http://data.europeana.eu/item/04802/243FA
Person "1990-07-04""xsd:date 8618938F4117025F17ABB813C5FOAA4DE19
foaf:Person

= Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Knowledge Representation with RDF

BASE  <http://example.org/>

PREFIX foaf: <http://xmlnhs.com/foaf/@0.1/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX schema: <http://schema.org/>

PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX wd: <http://www.wikidata.org/entity/>

<bob#me>
a foaf:Person ;
foaf:knows <alice#me> ;
schema:birthDate "1990-07-04"""xsd:date ;
foaf:topic_interest wd:Q12418 .

wd:Q12418
dcterms:title "Mona Lisa"” ;
dcterms:creator <http://dbpedia.org/resource/Leonardo_da Vinci> .

https://www.w3.0rg/TR/2014/NOTE-rdf11-primer-20140624/
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XML Serialization of RDF

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix dbp: <http://dbpedia.org/property/> .

@prefix dbr: <http://dbpedia.org/resource/> .

dbr:Stuttgart dbp:mayor dbr:Fritz_Kuhn .

dbr:Ferdinand Porsche dbp:birthPlace dbr:Stuttgart .

dbr:Stuttgart

dbp:mayor dbp:birthplace

s

dbr:Ferdinand_Porsche

= Fraunhofﬁz 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen 12



XML Serialization of RDF

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix dbp: <http://dbpedia.org/property/> .

@prefix dbr: <http://dbpedia.org/resource/> .

dbr:Stuttgart dbp:mayor dbr:Fritz_Kuhn .

dbr:Ferdinand_Porsche dbp:birthPlace dbr:Stuttgart .

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dbp="http://dbpedia.or roperty/">

<rdf:Description rdf:about="http://dbpedia.org/resource/Stuttgart">
<dbp:mayor rdf:resource="http://dbpedia.org/resource/Fritz Kuhn" />

</rdf:Description>

<rdf:Description rdf:about="http://dbpedia.org/resource/Ferdinand Porsche">

<dbp:birthPlace rdf:resource="http://dbpedia.org/resource/Stuttgart" />
</rdf:Description>

</rdf :RDF>

= Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen 13
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Semantic Web “Layer Cake” 2000

-
Rules Trust

Data Proof y

2

N Data Logic %
desc- Ontology vocabulary E
on

a

https://www.w3.0rg/2000/Talks/1206-xml2k-tbl/slide10-0.html
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Semantic Web “Layer Cake” 2015
SWRLRles  Logic

SKOS Thesauri Ontologies

SPARQL RDF Data Shapes RDF Schema

Encryption (HTTPS/CERT/DANE)

(Access control), Signature,

= Fraunhofﬁll; 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen 15



Vocabularies (Ontologies)

BASE  <http://example.org/>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX schema: <http://schema.org/>

PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX wd: <http://www.wikidata.org/entity/>

<bob#me>
a foaf:Person ;
foaf:knows <alice#me> ;
schema:birthDate "1990-07-04"""xsd:date ;
foaf:topic_interest wd:Q12418 .

wd:Q12418
dcterms:title "Mona Lisa" ;

dcterms:creator <http://dbpedia.org/resource/Leonardo da Vinci> .

Z Fraunhofell; 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Vocabu

laries: RelFinder

RelFinder w f @ &
| between | examples
(1) Porsche
{2) Volksvagen
| add | clear | Find Relations
',
Filter by: relations: (22/38)
; s length | »« class . &% link & connec... |
‘ object class num ¥ ivn | i
‘ db:Automobile 4/4 L ] =
http://wwiw.w3.0rg/2004/02/skos/c| 2/2 &
ore=Cancept
fosf:Persen 2/2 *® =
db:Country 0/1 et
db;MilitaryPerson 1/1 & ]"
db:Weapon 1/1 & [
‘ db:Enginesr 1/1 b e
Ferdinand Porsche =" |v|%

More Infos: dbpedia.org

Ferdinand Parsche (3 September 1875 - 30 January
1951) was an Austrian-German automotive engineer
and honorary Doctor of Engineering. He was best known
for creating the first hybrid vehicle (gasoline-slectric),
the Volkswagen Bestle, and the Marcedes-Benz SS/SSK,
a5 well 2s the first of many Porsche automobiles. Porsche
designed the 1923 Benz Tropfenwagen, which was the
first race car with mid-engine, rear-whee! drive layout.
Known in business circles as the "great engineer”, he
made a number of contributions to advanced German
tank designs: Tiger I, Tiger II, and the Elefant as well as
the super-heavy Panzer VIII Maus tank, which was
never put into production. He also made contributions in
g dunkers Ju 88, and 1he

[T

T

child

d A

ndedBy

wikiPageRed...

Porsche Cayenns
Porsche India
ndust;
b 2. manufacturer
Automotive industry
subsidiary service
industry — Chevrolet Corvair engine
Porsche similar
occupation
Joachim Peiper
industry
owningComi...
hersteller teams
manufacturer

Vol Graun

parentComp...

industry

similar

occupation

manufacturer

Status: Idle

Volksvwagen Bestle

manufacturer

industry

Volkswagen

industry

engines

= Fraunhofer
1AIS
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http://www.visualdataweb.org/relfinder/demo.swf?obj1=UG9yc2NoZXxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvUG9yc2NoZQ==&obj2=Vm9sa3N3YWdlbnxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvVm9sa3N3YWdlbg==&name=REJwZWRpYSAobWlycm9yKQ==&abbreviation=ZGJw&description=TGlua2VkIERhdGEgdmVyc2lvbiBvZiBXaWtpcGVkaWEu&endpointURI=aHR0cDovL2RicGVkaWEuaW50ZXJhY3RpdmVzeXN0ZW1zLmluZm8=&dontAppendSPARQL=ZmFsc2U=&defaultGraphURI=aHR0cDovL2RicGVkaWEub3Jn&isVirtuoso=dHJ1ZQ==&useProxy=dHJ1ZQ==&method=UE9TVA==&autocompleteLanguage=ZW4=&autocompleteURIs=aHR0cDovL3d3dy53My5vcmcvMjAwMC8wMS9yZGYtc2NoZW1hI2xhYmVs&ignoredProperties=aHR0cDovL3d3dy53My5vcmcvMTk5OS8wMi8yMi1yZGYtc3ludGF4LW5zI3R5cGUsaHR0cDovL3d3dy53My5vcmcvMjAwNC8wMi9za29zL2NvcmUjc3ViamVjdCxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraVBhZ2VVc2VzVGVtcGxhdGUsaHR0cDovL2RicGVkaWEub3JnL3Byb3BlcnR5L3dvcmRuZXRfdHlwZSxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraWxpbmssaHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3dpa2lQYWdlV2lraUxpbmssaHR0cDovL3d3dy53My5vcmcvMjAwMi8wNy9vd2wjc2FtZUFzLGh0dHA6Ly9wdXJsLm9yZy9kYy90ZXJtcy9zdWJqZWN0&abstractURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L2Fic3RyYWN0&imageURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3RodW1ibmFpbCxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2RlcGljdGlvbg==&linkURIs=aHR0cDovL3B1cmwub3JnL29udG9sb2d5L21vL3dpa2lwZWRpYSxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2hvbWVwYWdlLGh0dHA6Ly94bWxucy5jb20vZm9hZi8wLjEvcGFnZQ==&maxRelationLegth=Mg==
http://www.visualdataweb.org/relfinder/demo.swf?obj1=UG9yc2NoZXxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvUG9yc2NoZQ==&obj2=Vm9sa3N3YWdlbnxodHRwOi8vZGJwZWRpYS5vcmcvcmVzb3VyY2UvVm9sa3N3YWdlbg==&name=REJwZWRpYSAobWlycm9yKQ==&abbreviation=ZGJw&description=TGlua2VkIERhdGEgdmVyc2lvbiBvZiBXaWtpcGVkaWEu&endpointURI=aHR0cDovL2RicGVkaWEuaW50ZXJhY3RpdmVzeXN0ZW1zLmluZm8=&dontAppendSPARQL=ZmFsc2U=&defaultGraphURI=aHR0cDovL2RicGVkaWEub3Jn&isVirtuoso=dHJ1ZQ==&useProxy=dHJ1ZQ==&method=UE9TVA==&autocompleteLanguage=ZW4=&autocompleteURIs=aHR0cDovL3d3dy53My5vcmcvMjAwMC8wMS9yZGYtc2NoZW1hI2xhYmVs&ignoredProperties=aHR0cDovL3d3dy53My5vcmcvMTk5OS8wMi8yMi1yZGYtc3ludGF4LW5zI3R5cGUsaHR0cDovL3d3dy53My5vcmcvMjAwNC8wMi9za29zL2NvcmUjc3ViamVjdCxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraVBhZ2VVc2VzVGVtcGxhdGUsaHR0cDovL2RicGVkaWEub3JnL3Byb3BlcnR5L3dvcmRuZXRfdHlwZSxodHRwOi8vZGJwZWRpYS5vcmcvcHJvcGVydHkvd2lraWxpbmssaHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3dpa2lQYWdlV2lraUxpbmssaHR0cDovL3d3dy53My5vcmcvMjAwMi8wNy9vd2wjc2FtZUFzLGh0dHA6Ly9wdXJsLm9yZy9kYy90ZXJtcy9zdWJqZWN0&abstractURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L2Fic3RyYWN0&imageURIs=aHR0cDovL2RicGVkaWEub3JnL29udG9sb2d5L3RodW1ibmFpbCxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2RlcGljdGlvbg==&linkURIs=aHR0cDovL3B1cmwub3JnL29udG9sb2d5L21vL3dpa2lwZWRpYSxodHRwOi8veG1sbnMuY29tL2ZvYWYvMC4xL2hvbWVwYWdlLGh0dHA6Ly94bWxucy5jb20vZm9hZi8wLjEvcGFnZQ==&maxRelationLegth=Mg==

Vocabularies (Ontologies)

FOAF vocabulary visualized with VOWL

Z Fraunhofﬁll; 11/11/2016 —S. Lohmann: Linked Data - Potenzial und Nutzen
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Linked Open Vocabularies (LOV

dcterrns
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https://lov.okfn.org/dataset/lov/
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Querying Linked Data

starring starring

e child
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SPARQL Queries

alma mater

alma mater

PREFIX foaf:
PREFIX dbpp:
PREFIX dbpr:
PREFIX dbpo:

SELECT 7?Nodel
WHERE {

<http
<http
<http
<http

://xmlns.com/foaf/0.1/>

://dbpedia.org/property/>
://dbpedia.org/resource/>
://dbpedia.org/ontology/>

?Model a foaf:Person

?Nodel dbpp:almaMater 7Node?2
dbpr:Barack_OCbama dbpo:almaMater 7?NodeZ2
?NodeZ a dbpo:University

{ ?Nodel ?Link5 dbpr:Barack_Cbama . }
UNION { dbpr:Barack_Obama ?Link5 ?Nodel
?Nodel dbpp:party ?Node3

?Node3 a dbpo:PoliticalParty

}

= Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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SPARQL Queries

PREFIX dbpedia-owl: <http://dbpedia.org/ontology/>
PREFIX dbpprop: <http://dbpedia.org/property/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT DISTINCT (COUNT (DISTINCT ?a) AS ?7f)
WHERE {

?7a a dbpedia-owl:Island.

?a dbpprop:population ?b.

FILTER(?b >= 10000).

{
?7a dbpprop:location/rdfs:label ?c.
7a dbpprop:areaKm ?2d.
FILTER (contains (ucase(?c), ucase("Asia"))
&& ?d >= 1000).
| UNION {
?a dbpprop:location/rdfs:label ?e.
FILTER (contains (ucase (?e), ucase ("Europe"))).

= Fraunhofg; 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Linking Open Data

https:/www.wikidata.org/wiki/
Special:EntityData/Q12418

[ http://example.org/bob }

Alice Leonardo Da Vinci

is interested in

N

&
60
>
&

Person 14 July 1990
¥ La Joconde a Washington
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Linking Open Data (LOD) Cloud
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Freebase
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PlanetData

Project

Wiki
WSC Semantic Web ——
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http://lod-cloud.net/versions/2014-08-30/lod-cloud_colored.png

Linked Data Principles

1. Use URIs to identify the
“things” in your data

2. Use HTTP URIs so people
(and machines) can look them
up on the web

INED
3. When a URI is looked up,

return a description of
the thing (in RDF format)

4. Include links to related things

Z Fraunhof&ll; 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Vocabulary Development (VoCol)

Modeling

Authoring

v

Publishing Validation
Vocabu-

lary

Vocabulary VOCOI

Visualiza- Issue
tion tracking

Documen-
tation
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Example: Linked Machine Data
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Example: Linked Machine Data
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Example: Linked Machine Data

Properties of Machine Value

PrefLabel Maschine@de; Machine@en,;
Definition A generic Machine class for grouping all machine together.@en
SeeAlso http://dbpedia.org/page/Machine

Properties of Machine Expected Type  Description
haslnstallationDate date Date when the Machine installation was completed.
hasMachineStatus string Points to a specific status of the machine.
hasNote string Points to a note of the machine.
hasOperator MachineOperator |Person(s) who operates the Machine.
hasPlannedEndTime date Points to the date in which the machine is planned to end a certain order.
hasPlannedStartTime dateTime Points to the date in which the machine is planned to start a certain order.
hasRealEndTime date Points to the date in which the machine actually ended a certain order.
hasRealStartTime date Points to the date in which the machine actually started a certain order.
hasVersionDescription string Describes the version of the machine.
inInPlant Plant Points to the location of a machine.
isDevelopedBy string Points to the original manufacturer of the machine.

11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Example: Linked Machine Data

LineString ———|___ . Roint |

£z —— - APolygcn
Geometry
W, o :
E ] Multipolygon

© Schaeffler, 2016

Z Fraunhofﬁz 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen



Example: Querying Machine Data

]

BahnhofstraRe | B470

MachineTools4.0
Visualze Analyse Predict
Production Name: DMG DMC 80 FD 12318067

APL: 12118554
ate AVO Status: 80 teilfertig
| Werkzeuge Verfiigbarkeit ermitteln |

E'Serla_ndstras”e .Egé'laﬂdéirage
] A 1 P,
O C

e Reichenbergerstrage Reichenbergerstrase
/1 LI5S ] e U e —
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Example: Querying Machine Data

MachineTools4.0 Informationen

Werk  Bezelchnung
0072 Deckel Maho Gildenmeister DMC 80 FD

-> Open work orders

Auftragsnummer

1773564

1773178

1827634

= Fraunhofer

IAIS

0050

0030

APO-Text

BO.U GR
KPL

BO U GR
1.SEITE
KOMPL.
2.SEITE

V.HAND

DREH u
Bohren
kpl

Z-0013

11/11/2016

Statusl  Arbeitsplatz
80 85076863
45 85076863
a5 85076863

APL  Aktueller FAUF

12118554 1773564

Mat.-Nr.

0618346530000

0729496190000

0588227200000

IRRTC260-0011

AU.ZKLDF325-0311

F-227870.01-0011 EXR.DML3E
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Example: Querying Temperature

Analytics

Graph Type: BarChart ~| Query: Maximum Value from Sensor Data E

SPARGL endpoint: http://localhost:2020/sparg| Toggle

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX om: <http://www.wurvoc.org/vocabularies/om-1.8/>
PREFIX rami: <http://w3id.org/i40/rami/>

SELECT ?time ?value WHERE {
?measurement rami:recordedTime ?time ;
om: Temperature ?value .
FILTER (xsd:dateTime(?time) >= "2015-01-29T10:00:00Z"""xsd:dateTime)
FILTER (xsd:dateTime(?time) <= "2015-01-29T11:00:00Z"~"xsd:dateTime)

}
ORDER BY DESC(?value) LIMIT 20

4 Fraunhofer 11/11/2016 S. Lohmann: Linked Data - Potenzial und Nutzen
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Temperature

ing

Query

Example

Analytics

-

Maximum Value from Sensor Data

- I Query:

BarChart

Graph Type:

http://localhost:2020/sparg|

SPARQL endpoint:

2015-09-28T13:03:45.548
2015-08-28T13:03:32.546
2015-09-28T13:03:46.54
2015-09-28T13:03:37.548
2015-09-28T13:03:34.544
2015-09-28T13:03:27.536
2015-09-28T13:03:29.545
2015-09-28T13:03:41.55
2015-09-28T13:02:05.248
N@Hm.om.mm._.u.w“om”um..mwnw
£
2015-08-28T13:01:58.247
2015-08-28T13:02:01.252
2015-08-28T13:02:00.244
2015-089-28T13:02:03.249
2015-09-28T13:02:04.237
2015-09-28T13:01:59.256
2015-09-28T13:02:02.24
2015-09-28T13:02:07.241
2015-09-28T13:04:06.535

2015-09-28T13:04:05.554
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Example: Energy Consumption

90,000
80,000 -
70,000 -
60,000 -
50,000 -

40,000 -

Energy

30,000

20,000 -}

10,000

Lo
Z0
£0
¥0
50

Hour
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Example: Linked Machine Data

Repositories Standards

'— ——— " Ff——-}i_ — — % AutomationML
—

Administrative Shell Vocabularies
Vocabulary for Standards IEC Series
| schema Layer |
Web of Data

| 14.0 Component Layer
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Industrial Data Space
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INDUSTRIAL DATA

|ﬂdustria| Data Space SPACE ASSOCIATION
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Fraunhofer-Institut fur Intelligente Z Fraunhofer

Analyse- und Informationssysteme

IAIS

Do more with Data! Organized Knowledge

Fraunhofer Institute for Intelligent Analysis and Information Systems IAIS

Fraunhofer Institute for Intelligent Analysis and Information Systems IAIS

= Data Integration
= Data Analysis

= Data Visualization
" Linked Data

= Vocabulary Development
= Semantic Technologies
= Industry 4.0

= Internet of Things
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