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History of Knowledge Bases

Cyc

"x: human(x) Ý
($y: mother(x,y) Ø
$z: father(x,z))

"x,u,w: (mother(x,u) Ø
mother(x,w) 

Ý u=w)

WordNet

guitarist
Ë{player,musician} 
Ë artist

{player,footballer}
Ë athlete

Wikipedia

6 Mio. English articles

40 Mio. contributors

from humans

for humans
from algorithms

for machines

Zalando 

1985 1990 2000 2005 2010 2020



Knowledge Bases (KB aka. KG) 

predicate (subject, object)

type(Ennio Morricone, composer)

subtypeOf(composer, musician)   

wroteScoreFor(Ennio Morricone, The Mission)

workedWith(Ennio Morricone, Sergio Leone)

diedOf(Sergio Leone, heartattack)

hasSymptom(heartattack, leftarm pain)

treats(Nitroglycerin, heartattack)

taxonomic knowledge

subject-predicate-object triples about entities, 

attributes of and relations between entities  

factual knowledge

expert knowledge

hasCreated(Ennio Morricone, Ecstasy of Gold)

wonAward(Ennio Morricone, 12345)

awardName(12345, Grammy Hall of Fame)

awardFor(12345, The Good, theBad andtheUgly)

awardDate(12345, 8-February-2009)

awardPlace(12345, Los Angeles)

spatio-temporal 

& contextual

knowledge

+ composite

objects



Automatic Knowledge Base Construction

Web
Contents

Knowledge

knowledge

acquisition

intelligent

interpretation

more knowledge, deeper and better

Information extraction (IE):
Å patterns and rules

Å pattern induction

Å deep learning

Å constraint reasoning

https://arxiv.org/abs/2009.11564

Web scale:
Å 1B entities

Å 100B facts

https://arxiv.org/abs/2009.11564


KB Applications

Major use cases:

Å semantic search & QA

Å language understanding

Å distant supervision for ML

Å entity-centric text analytics

Å data cleaning

Vertical domains:

Å health

Å food & nutrition

Å finance

Å consumer products

é  é  é
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Challenge #1:
Know What People Want To Know

usesInstruments
(Morricone,
{e-guitar, harmonica, whistling,
whips, jaw harp, car hornsé})

coveredByArtists
(Morricone,
{Yo-Yo Ma, Metallica, Jay-Z,
Milva, Celine Dion é})

songIsAbout
(The Mission Theme, 
South American indios)

é é

not in any KB !

typically in KB


