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ÅLecture

ï29th of October 2015 ð11th of February 2016

ï9:45-12:15h (3 lecture hours with a short

intermediate break)

ïExercises, detours, and home work 

discussion integrated into lecture 

Å5 Credits

ÅExams
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1.0 Organizational Issues



ïWeekly exercises

ÅYoudonôtreallyneedto do the exercises, but it will surely

be helpful

ÅExercises will be neither collected, nor corrected, or graded

ÅTeam
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1.0 Organizational Issues



ÅCentral Challenge in IS Research:

ïHelp users cope with the information flood!

ïòDrinking from the fire hoseéó
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1.0 Why should you be here?



ÅCentral Challenge in IS Research:

ïHelp users cope with the information flood!

ïòDrinking from the fire hoseéó
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1.0 Why should you be here?



ÅThe increase of knowledge 
grows exponentially

ïe.g. in terms of new publications 

ÅHuge amounts of data have 
to be sifted and analyzed to 
gain intelligence from data

ïNeed knowledge -based technology for this task!

ïAnalysts have interesting perspectives,
i.e. exciting and well -paid work

ïFind out about the things you always 
wanted to knowé  
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1.0 Why should you be here?

data extracted from 
the Medline database



ÅBut you can also go into the direction of big 

bucksé 

ïWrite an automated reasoning system and 

license call-center technology 

ïRonald A. Katz, founder of Ronald A. 

Katz Technology Licensing, LP)

ÅLicensing the technology earned 

more than one billion USD 

ÅCustomers include AT&T, Bank of 

America, Citibank, Delta Air Lines, 

Hewlett Packard, IBM, Microsofté
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1.0 Why should you be here?



ÅWhat are knowledge -based systems? 

What can you do with them?

ÅMany KBS are based on formal logics. You will:

ïélearn about different kinds of formal logic

ïélearn syntactic basics of predicate logic

ïélearn of how to interpret logical expressions

ïélearn how to efficiently evaluate logical 

expressions in a database setting

ïéhow to design a KBS using different flavors of 

formal logic
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1.0 What will you learn? 



ÅWe will show you how the vision of knowledge 
based systems was born and what became of it

ÅWe will show you how all KBS ideas have been 
reborn within the semantic web

ÅWe will show you how the semantic web works and 
what it tries to achieve

ÅWe will discuss how the semantic web
evolved further to Linked Open Data

ÅWe will showcase the cool new 
technologies enabled by LOD

ïe.g, questionanswering
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1.0 What will you learn? 



ÅThere is no òstandard literatureó

ÅGeneral literature

ïS. Ceri, G. Gottlob, L. Tanca: ôLogic Programming and 
Databasesõ, Surveys in Computer Science, Springer, 
1990

ïS.K. Das: ôDeductive Databases and Logic Programmingõ, 
Addison-Wesley, 1992

ïJ. Ullman: ôPrinciples of Database 
and Knowledge-Base Systems 
Volume II: The New Technologiesõ,
W.H. Freeman & Co., 1989
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1.0 Recommended Literature



ÅGerman titles

ïA. B. Cremers, U. Griefahn, R. Hinze: ôDeduktive

Datenbankenô,  Vieweg, 1994

ïW. Kießling, G. Köstler: ôMultimedia-Kurs

Datenbanksystemeõ, Springer, 1997 

Åé and many academic papersé
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1.0 Recommended Literature



1.1 Dreams of Artificial Intelligence

1.2 Applications of Knowledge-Based Systems

1.2 Deduction in Databases

1.4 The Semantic Web
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1. Knowlegde -based Systems



ÅSince ancient times, people dream of intelligent 

machines

ïGolden robots of Hephaestus 

ïArchytasõ wooden pigeon (400 BC)

ïLeonardo daVinciõs mechanical knight (1495)

ïThe Turk of Wolfgang von Kempelen(1770)

ïé

ÅIn computer science, this gave birth to the field of 

Artificial Intelligence
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1.1 AI Dreams



1.1 AI Dreams

ÅIn the 20th century, the field of  A.I. (Artificial 
Intelligence ) became popular
ï1950: Alan Turing
ÅòThe brain is just like a complex machine.ó

ÅTuring test

ï1956: DarthmouthConference
ÅFounding of the A.I. laboratories

ï1965: Herbert  A. Simon 
Å"Machines will be capable, within twenty years, of doing any work 
a man can doò

ï1967: Marvin Minsky
Å"Within a generation ... the problem of creating 

'artificial intelligence' will substantially be solved."
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ÅIn the initial phase of A.I. research, people were highly 
motivated and full of visions
ïHigh amount of research money available, 

mainly from the military (DARPA)

ÅIn the mid seventies, the great 
visions diedé 
ïA long series of failures took 

its toll

ïThe A.I. winter ðfunding stopped

ÅChange of research direction
ïDo not imitate thefull human brain , but find intelligent 

algorithms for solving some particular, difficult problems

ïToday the basic ideas are part of the Semantic Web efforts
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1.1 AI Dreams



ÅMain critique ðHubert Dreyfus (UC Berkeley, USA)

ïExpertise cannot readily be extracted 

from human experts

ïMuch knowledge is not explicit, but 

somehow embodied

ÅThe brain is not simply hardware running a 

program based on discrete symbolic 

calculations
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1.1 AI Dreams



ÅIn the 1980ies,  A.I. focused on well-defined 
problem domains building first commercially 
successful systems

ïKnowledge -based systems orôexpert systemsõ

ÅIdea: Create a system which can draw 
conclusions and thus support people in difficult 
decisions

ïSimulate a human expert

ïMain idea: extract knowledge of experts 
and just cheaply copy it to all places 
you might need it
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1.1 AI Dreams



ÅExpert Systems were supposed to be 

especially useful in

ïMedical diagnosis

ÅGreat failure up to now

ïProduction and machine failure diagnosis

ÅWorks quite well

ïFinancial services

ÅWidely used
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1.1 AI Dreams



ÅMYCIN

ïDeveloped 1970 at Stanford University, USA

ïMedical expert system for treating infections

ÅDiagnosis of infection types and recommended antibiotics 

(antibiotics names usually end with ~mycin)

ïAround 600 rules (also supporting uncertainty)

ïMYCIN was treated as a success by the project teamé

ÅExperiments showed good results, especially with rare infections

ïé but was never used in practice

ÅToo clumsy

ÅTechnological constraints
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1.2 Notable Expert Systems



ÅMYCIN example rule

ÅMYCIN used backward chaining from goal to facts 

for reasoning

ïTry to apply rules concluding the reasoning process by 

asking the user about the rules premises
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1.2 Notable Expert Systems

If the organism 1) stains grampos2) has coccusshape 3) grows in chains
then there is a suggestive evidence of 0.7 that it is streptococcus




