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Open HPI - Course: Knowledge Engineering with Semantic Web Technologies 
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07: The Web of Data and how to make use of it

OpenHPI - Course Semantic Web Technologies - Lecture 1: The Web of Data
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4 Linked Data
□ Linked Open Data (LOD) denote publicly available (RDF) Data in the Web, identified via 

URI and accessable via HTTP. Linked data link to other data via URI.

The Web of  Data
and how we make use of  it

The ,Web of Data‘
• >81 billion facts
• >800 million links

  (Mar. 2014)
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http://www.bbc.co.uk/music

http://www.bbc.co.uk/music
http://www.bbc.co.uk/music
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What is so special about the BBC 
Music Website?
• Information is dynamically aggregated from 

external, publicly available data (Wikipedia, 
MusicBrainz, Discogs,...)

• no Screen Scraping
• no specialized API
• all data available as Linked Open Data
• data access via simple HTTP Request
• data is always up-to-date without manual 

interaction



Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“
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What about a Search Engine that understands your query...?

Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“



Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“
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• Refine ,jaguar‘ 
CAR or ANIMAL or OPERATINGSYSTEM etc. ?
Refine: CAR

What about a Search Engine that understands your query...?

Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“
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•Name: Jaguar E Type

•Category: Car

•...

• ConstructionYear <Integer>

• technicalParameter

• CylinderCapacity <Integer>

• Power <Integer>

• ...

• ...

Knowledge Representation
(Ontologie, Linked Data)

Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“
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•Refine ,2000‘ 
ConstructionYear or technicalParameter ?
Refine: ConstructionYear

•Name: Jaguar E Type

•Category: Car

•...

• ConstructionYear <Integer>

• technicalParameter

• CylinderCapacity <Integer>

• Power <Integer>

• ...

• ...

Knowledge Representation
(Ontologie, Linked Data)

Search Engines - Document Retrieval
•Search Engine Query String:
 “Jaguar of 2000“
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Search Engines - Document Retrieval
• General Problems:

• correct interpretation of query string

• correct identification of entities

• automatic disambiguation

• usability 

• personalization
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There is already semantic data out there....
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From Document Retrieval to Fact Retrieval
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From Document Retrieval to Fact Retrieval



Dr. Harald Sack - A Short Discourse about Semantic Technologies - 17. April 2014
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The Renaissance of  “Soft AI“



Dr. Harald Sack - A Short Discourse about Semantic Technologies - 17. April 2014

12

The Renaissance of  “Soft AI“

The current success of semantic technologies lies in the 
combination with 
• traditional information retrieval approaches 
• soft AI (machine learning, knowledge mining, etc.) and
• lots of statistics.
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dbpedia-owl:mission

dbpedia:Neil_Armstrong

dbpedia:Apollo_11
dbpedia-owl:mission

category:Apollo_program

dcterms:subject

dbpedia:Apollo_13

dcterms:subject

yago:Space_accidents_and_incidents

rdf:type

rdf:type

dbpedia:Space_Shuttle_Challenger

dbpedia-owl:mission

dbpedia:Buzz_Aldrin

dbpedia:Michael_Collins

From Retrieval to Knowledge Exploration



Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universität Potsdam

14

How is it like to Surf  the Semantic Web?
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Intelligent Agents in the Semantic Web

User

retrieval service
(e.g. Google)

WWW documents

presentation service
(e.g. Firefox)

WWW
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Intelligent Agents in the Semantic Web

User

retrieval service
(e.g. Google)

WWW documents

presentation service
(e.g. Firefox)

WWW

WWW documents

Semantic
Web

User

personal
assistant

intelligent
infrastructure

services
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3 Generations of  Documents on the Web

static
web pages

HTML / CSS

1. Generation
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3 Generations of  Documents on the Web

static
web pages

HTML / CSS

1. Generation

interactive
web pages

dynamic
web pages

JavaScript / Applets

Data Base Access
Template-based

Generation

2. Generation
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3 Generations of  Documents on the Web

static
web pages

HTML / CSS

1. Generation

interactive
web pages

dynamic
web pages

JavaScript / Applets

Data Base Access
Template-based

Generation

2. Generation

adaptive
web pages

virtual
web pages

User Models
Machine Learning

Online Layout

Netbots
Information Extraction
Presentation Planning

3. Generation
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17 Toolbox of Semantic Technologies in the Web
•W3C standardized languages for knowledge representation in the 

Web (URIs, XML/XSD, RDF, RDFS, OWL, RIF)
•Tools to use semantic information in the Web (URIs, HTTP, RDFa, 

GRDDL, schema.org, ...)

•Contributions from various fields of computer science:
• artificial intelligence

• linguistics

• cryptography

• data bases

• theoretical computer science

• computer architecture

• software engineering

• systems theory

• computer networks
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Lecture 2: Semantic Web Technologies  - Part 1
Open HPI - Course: Semantic Web Technologies 

Next Lecture


