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Evolution of the Web
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https://www.futurelearn.com/courses/linked-data/0/steps/16079


Web of Documents

https://de.wikipedia.org/wiki/Stuttgart
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Web of Data

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

Stuttgart mayor Fritz_Kuhn ;

Ferdinand_Porsche birthplace Stuttgart ;

Stuttgart

Fritz_Kuhn Ferdinand_Porsche

birthplacemayor

Stuttgart
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Fritz_Kuhnmayor

Subject Predicate Object
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RDF Statements form Graph

located in 

label

industry

headquarters

full nameDHL

Post Tower

162.5 m

Bonn

Logistics Logistik

DHL International GmbH

height
物流

label
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Potential: Relationship Discovery
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Knowledge Representation with RDF
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https://www.w3.org/TR/2014/NOTE-rdf11-primer-20140624/


Knowledge Representation with RDF
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Knowledge Representation with RDF
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Knowledge Representation with RDF
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XML Serialization of RDF
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dbr:Stuttgart

dbr:Fritz_Kuhn dbr:Ferdinand_Porsche

dbp:birthplacedbp:mayor



XML Serialization of RDF
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Semantic Web “Layer Cake” 2000

https://www.w3.org/2000/Talks/1206-xml2k-tbl/slide10-0.html
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https://www.w3.org/2000/Talks/1206-xml2k-tbl/slide10-0.html


Semantic Web “Layer Cake” 2015

Unicode IRIs

XML JSON CSV RDB HTML

RDF

RDF/XML JSON-LD CSV2RDF R2RML RDFa

RDF Data Shapes RDF Schema

Vocabularies

OntologiesSKOS Thesauri

LogicSWRL Rules

SPARQL
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Vocabularies (Ontologies)
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Vocabularies: RelFinder
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Vocabularies (Ontologies)

FOAF vocabulary visualized with VOWL
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http://vowl.visualdataweb.org/webvowl/
http://vowl.visualdataweb.org/webvowl/


Linked Open Vocabularies (LOV)
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https://lov.okfn.org/dataset/lov/
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Querying Linked Data
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http://vowl.visualdataweb.org/queryvowl/queryvowl.html
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SPARQL Queries
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SPARQL Queries
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Linking Open Data
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Linking Open Data (LOD) Cloud
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http://lod-cloud.net/
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Linking Open Data (LOD) Cloud

h
tt

p
:/

/l
o

d
-c

lo
u

d
.n

et
/v

er
si

o
n

s/
2

0
1

4
-0

8
-3

0
/l

o
d

-c
lo

u
d

_c
o

lo
re

d
.p

n
g

S. Lohmann: Linked Data - Potenzial und Nutzen 2511/11/2016

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

3. When a URI is looked up, 
return a description of
the thing (in RDF format)

4. Include links to related things

S. Lohmann: Linked Data - Potenzial und Nutzen 26
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http://www.w3.org/DesignIssues/LinkedData.html


Vocabulary Development (VoCol)
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Vocabulary

Authoring

Validation

Issue 
tracking
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Visualiza-
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VoCol

Modeling
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Vocabu-
lary

Queries Data
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Example: Linked Machine Data
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Example: Linked Machine Data
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Example: Linked Machine Data
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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

hasInstallationDate 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



Example: Linked Machine Data
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Example: Querying Machine Data
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Example: Querying Machine Data
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Example: Querying Temperature
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Example: Querying Temperature
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Example: Energy Consumption
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Example: Linked Machine Data
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Industrial Data Space
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Industrial Data Space
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https://de.wikipedia.org/wiki/Datei:Logo_SICK_AG_2009.svg
https://de.wikipedia.org/wiki/Datei:Logo_SICK_AG_2009.svg


 Data Integration

 Data Analysis

 Data Visualization

 Linked Data

 Vocabulary Development

 Semantic Technologies

 Industry 4.0

 Internet of Things

Fraunhofer-Institut für Intelligente 
Analyse- und Informationssysteme

Dr. Steffen Lohmann
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