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Bachelor
■ Datenbanksysteme II
■ Bachelorprojekt: Data Analytics –

Museumserlebnisse mit Datenanalyse optimieren
Bachelor & Master
■ Data Engineering in Practice - Ringvorlesung 

(VL)
■ Paint it Black: Ethical Data Analytics (S)
Master
■ Information Integration (VL)
■ Distributed Data Management (VL)
■ Machine Learning for Data Streams (S)
■ Masterproject: Genealogy of Natural Language

Other courses in this semester
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■ Lectures
□ Mondays 9:15 – 10:45 in HS2
□ Thursdays 9:15 – 10:45 in 

HS1

■ Exercises
□ Throughout semester

■ First lecture
□ 21.10.2019

■ Last lecture
□ 6.2.2020

■ Holidays
□ 31.10. Reformationstag
□ Christmas break

■ Exan
□Written exam, 2 hours
□ Soon after teaching period

■ Prerequisites
□ For participation

– Database knowledge 
(e.g. DBS I)

□ For exam
– Attendance of lectures
– Active participation in 

exercises
– Short presentation(s)
– „Passing“ exercises
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Dates and Examination



■Evaluation at end of semester
■Questions anytime!
□During lecture
□Email: felix.naumann@hpi.de
□Open door, building F, 2nd floor

■Suggestions for improvement: 
□Slides and material
□ Infos on webpage
□…
□Or via email: felix.naumann@hpi.de

Feedback
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■ Informationsintegration
■Ulf Leser und Felix Naumann
□dpunkt Verlag, 2006
□Amazon or free pdf

■n-mal in Bibliothek
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Course books

https://www.dpunkt.de/openbooks/informationsintegration.pdf


■ Principles of Data Integration
■AnHai Doan, Alon Halevy, Zachary Ives
■Morgan Kaufmann, 2012
■€ 62,-
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Course books



■ Topics from
□ Föderierte Datenbanksysteme. Konzepte der Datenintegration

Stefan Conrad, 1997, ISBN: 3540631763 

□ Principles of Distributed Database Systems
M. Tamer Özsu, Patrick Valduriez
ISBN: 0136597076

■ Further links to literature during lectures
■ All mentioned articles can be obtained via email from me or:

□ Materialien-directory

□ Google Scholar: http://scholar.google.com/

□ DBLP: http://dblp.uni-trier.de/db/index.html

□ CiteSeer: http://citeseer.ist.psu.edu/

□ ACM Digital Library: www.acm.org/dl/

□ Homepages of authors
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Further literature

http://scholar.google.com/
http://dblp.uni-trier.de/db/index.html
http://citeseer.ist.psu.edu/
http://www.acm.org/dl/


Exercise
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■Which year / semester?
■HPI or IfI or others?
■Erasmus or other exchange?
□English?

■Database background / experience?
□Data Profiling and Data Cleansing?
□Other relevant courses?

■Your motivation?
□Have you ever integrated data?
□DWH?
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Information integration is the combination of data and 
content from different sources to a common information 
set. 

Information integration is the correct, complete, and 
efficient combination of data and content from different, 
heterogeneous sources to a common and structured 
information set for interpretation by users and 
applications. 

Definition Information Integration
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■ In general
□Business integration
□Application integration
□ Prozess integration (workflow integration)

■ In particular
□Databases and information systems

– Distributed
– Autonomous
– Heterogeneous
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XMethods



StrikeIron
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Programmable Web
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Integrated Search Engine
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■ Logical database design abstracts from physical database design
□ Data independence
□ Queries: Procedural vs. declarative

■ Information integration abstracts from logical database design
□ Source independence (physical and logical location)
□ Data model and syntax independence
□ Independence of semantic differences (hopefully!)

■ Following slides: VLDB 2004 keynote speech
□ Structures, Semantics and Statistics
□ Alon Halevy, University of Washington
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Integration = Abstraction
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■On the research agenda sind 50 years
■Early systems in the 70s
■Manual integration earlier
■New problems
□ Many, many sources
□ Heterogeneity
□ New types of data (XML, GIS, OO,...)
□ New types of queries (search, UDFs,...)
□ New types of results (ranking, visualization, ...)
□ New types of users (laymen, manager, admins, ...)

■Alon Halevy: „It‘s plain hard!“ [Halevy04]
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Information integration: An old problem



■Systems reasons:
□ Managing different platforms
□ Query processing across multiple systems

■Social reasons:
□ Locating and capturing relevant data in the enterprise.
□ Convincing people to share (data fiefdoms)
□ Privacy and performance implications.

■ Logic reasons:
□ Schema (and data) heterogeneity
□ Challenge independent of integration architecture!
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■ Einführung in die Informationsintegration

■ Szenarien der Informationsintegration

■ Verteilung und Autonomie

■ Heterogenität

■ Materialisierte und virtuelle Integration

■ 5-Schichten Architektur 

■ Mediator/Wrapper-Architektur / PDMS

■ Schema Mapping

■ Schema Matching 

■ SchemaSQL 

■ Global-as-View und Lokal-as-View Modellierung

■ Global-as-View Anfragebearbeitung 
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Part I

Problem statement
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■ Containment & Local-as-View Anfragebearbeitung

■ Bucket Algorithmus 

■ Verteilte Anfragebearbeitung

■ Duplikaterkennung

■ Datenfusion - Union & Co.

■ DWH, ETL & Data Lineage 

■ Informationsqualität

■ Hidden Web

■ Semantic Web
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