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@ 1.0 Organizational Issues

A Lecture

i 29" of October 201506 11t of February 2016

I 9:4512:15h (3 lecture hours with a short
Intermediate break)

I Exercises, detours, and home work
discussion integrated into lecture

A5 Credits
A Exams
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@ 1.0 Organizational Issues

I Weekly exercises

AYoud o nréaltyneedto do the exercisesbutit will surely
be helpful

A Exercises will be neither collected, nor corrected, or grade
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@ 1.0 Why should you be here?

A Central Challenge in IS Research:
I Help users cope with the information flood!

foDrinking from the fire
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1.0 Why should you be here?

A The increase of knowledge
growsexponentially

I e.g.in terms of new publications
A Huge amounts of data have

. _ data extracted from
to be sifted and analyzed to the Medline database
gain intelligence from data e e

I Needknowledge -based technology for this task'

I Analysts have interesting perspectives,
l.e.exciting and well -paid work

I Find out about the things you always
wanted to knowée

KnowledgeBased Systems and Deductive Datab&sehristoph Lof¢ IflIS¢ TU Braunschweig



@ 1.0 Why should you be here?

A But you can also go into the direction bfg
buckseé

I Write an automated reasoning system and
iIcense caltenter technology

I Ronald A. Katz, founder dkonald A.
Katz Technology Licensing, LP)

ALicensing the technology earned
more thanone billion USD

A Customers include AT&T, Bank of
America, Citibank, Delta Air Lines, A
He wl et t Packar d, |

KnowledgeBased Systems and Deductive Datab&sehristoph Lof¢ IflIS¢ TU Braunschweig 7



1.0 What will you learn?

A What are knowledge -based systems?
What can you do with them?

A Many KBS are based dormal logics. You will:

i €l ear ndfferend kinds of formal logic

i &€ | e asyntactic basics opredicate logic

i él ear n oifterpreb Vogidal@xpressions

iél earn how eavauatelbdicalci ent
expressions in database setting

i & how to design a KBS using different flavors of

formal logic VEP(2) A Ve Q(z) vy
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1.0 What will you learn?

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

A We will show you how all KBS ideas have been
reborn within thesemantic web

A We will show you how the semantic web works anc
what It tries to achieve

. . . er“” 'gsngantic
A We will discuss how the semantic ~ €
evolved further toLinked Open Data

A We will showcase the cool new
technologies enabled by LOD

I e.gquestionanswering CGet
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@ 1.0 Recommended Literature

AThere i's no ostandard

A General literature

I S.Ceri, G.Gottlob, L.TancaLogic Programming and
Databasé&s, Sur veys 1 n Compu
1990

I S.KD a ®eduadbve Databases and Logic Programm
Addison\Wesley, 1992

I J.Ullman Priociples of Database
and Knowleddgase Systems
Volume Il: The New Technoldgies
W.H. Freeman & Co., 1989
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@ 1.0 Recommended Literature

A German titles

I A.B.Cremers U.Griefahn R.Hinze Deduktive
DatenbankenVieweqg 1994

I W. Kiel3ling G.Kostler: Muiiimedid&urs
Datenbanksystetme Spr i nger, 199

Aé and many acad,;
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@ 1. Knowlegde -based Systems

1.1 Dreamsof Artificial Intelligence

1.2 Applications of KnowledgBased Systems
1.2 Deduction in Databases
1.4 The Semantic Web
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1.1 Al Dreams

A Since ancient times, people dreamimklligent
machines |
I Golden robots of Hephaestus
| Archyta® wooden pigeo
| LeonardodaVi nci 06s mech a :
I The Turk of Wolfgang voKempelen(1770)
| é

Artificial Intelllgence
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(D) 1.1Al Dreams

A In the 20" century, the field ofA.l. (Artificial
Intelligence ) became popular

I 1950:Alan Turing

AdbThe brain is just
A Turing test

I 1956:Darthmouth Conference
A Founding of the A.l. laboratories

I 1965: Herbert A. SImon

A "Machines will be capable, within twenty years, of doing any wc
a man can doo

I 1967: MarvirMinsky

A "Within a generation ... the problem of creating
‘artificial intelligence' will substantially be solved.
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1.1 Al Dreams

A In the initial phase of A.l. research, people were highly
motivated andull of visions

I High amount of researchmoney available,
mainly from the military (DARPA)

A In the mid seventies, the great
visions diede

I A long series of failures took
its toll

i TheA.l.winter 0 funding stopped -

A Change of research direction

I Do not imitate thefull human brain but findintelligent
algorithms for solving some partlcular difficult problems

I Today the basic ideas are part of tBemantic Web efforts
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(D) 1.1AI Dreams

A Main critigued Hubert Dreyfus (UC Berkeley, USA)
I Expertisecannot readily be extracted
from human experts

I Much knowledge is not explicit, but
somehowembodied

calculations

.....

UUUUUUUUUUUUUU
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1.1 Al Dreams

A In the 1980ies, A.l.focused on wdkfined
problem domains building first commercially
successful systems

I Knowledge -based systemsoroex pert s\
A ldea: Create a system which can draw

conclusions and thus support people in difficult
decisions

I Simulate dauman expert

I Main idea: extract knowledge of experts
and just cheaply copy it to all places
you might need it
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(D) 1.1Al Dreams

A Expert Systems were supposed to be

especially useful in
I Medical diagnosis
AGreat failure up to now

I Production and machine failure diagnosis

N\
‘/
\
/
2 \V’ “‘ h
AW
= [

AWorks quite well

I Financial services >
AWidely used —
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@ 1.2 Notable Expert Systems Detollli

A MYCIN
I Developed 1970 at Stanford University, USA

I Medical expert system for treatingfections

A Diagnosis of infection types and recommended antibiotics
(antibiotics names usually end witimycin

I Around 600 rules (also supporting uncertainty)

IMYCI N was treated as a su
A Experiments showed good results, especially with rare infectior

V4

ie but was never
A Too clumsy
A Technological constraints
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@ 1.2 Notable Expert Systems Befl)lm

AMYCIN example rule

[ If the organism 1) staingrampos2) hascoccusshape 3) grows in chainﬁ

then there is a suggestive evidence of 0.7 that gtreptococcus

A MYCIN used backward chaining from goal to fa
for reasoning

I Try to apply rules concluding the reasoning process
asking the user about the rules premisgz s,

lLifepixels
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