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Announcements

• Assignment results online

• Thanks to all that provided additional info on the survey

• Registration

• Pass ≥ 6 assignments

• Register in HISPOS till 7.1.2020

• No other registration

• Further reading: now on website
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Goal today: Model anything

• Anything? Cats (Q146), submarines (Q2811), philosophical 

schools (Q16895642), …

• What’s different from databases?

 Enormously rich schemas

 Dynamics

• What follows is the standard data model of web-scale 

KBs, and the semantic web

• Builds upon Database 101 
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Motivation (CACM 2019)

“Knowledge representation is a difficult skill to learn on 
the job. The pace of development and the scale at which 
knowledge-representation choices impact users and data 
do not foster an environment in which to understand and 
explore its principles and alternatives. The importance of 
knowledge representation in diverse industry settings [..] 
should reinforce the idea that knowledge representation 
should be a fundamental part of a computer science 
curriculum – as fundamental as data structures and 
algorithms.”

- industry experts behind Google, Microsoft, 
Facebook, Amazon, IBM knowledge graphs
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Outline

• Entities and classes

• Relations

• Binary relations

• Schema

• Knowledge graphs

• Reification

• Canonic entities

• Open-world assumption

• Lab 2
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Entity

An entity (also resource, item, object) is any 

particular object of the world or of imagination, 

be it abstract or concrete
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Is this a good definition?
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Entity permanence?

9

Humans replace their cells every 7 years
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Rowan Atkinson Marilyn Monroe
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Instance vs. class?

Try it out: city, Elvis, Coli bacteria, Ford, time

[Finding Needles in an Encyclopedic Haystack: 

Detecting Classes Among Wikipedia Articles, Pasca, 

WWW 2018]
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YAGO examples
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(61 more)
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Limitations
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Limitations



18



19

Def: Relation
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(And nulls blow up the data for high-arity relations)
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Examples:

• hasBirthPlace

• hasTaxID

• hasNumberOfTeeth
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Examples:

• hasTaxID

• hasEmailAddress
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Functions and inverse functions

• Function+inverse function = identifier

• hastaxCode, VIAF_Identifier

• Use a relation or its inverse?

• Preference for “more functional” direction

• Or add both (Wikidata: hasPart/part of, head of 

government/position held, …)
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hasPassportNumber(Bean, 29640617)

hasPassportNumber(MrBean, 29640617)

Equality
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“Schwenker”
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politician
politician

type occupation
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Inferences

Further reading:

• RDFS

• OWL

• Description logics

• …
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Task: Schema

1. Define a schema for the domain of movies 

(guided by statements below).

2. In that schema, express that The Audition is a 

short film, that De Niro and DiCaprio acted in 

it, and that Scorsese directed it.
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Obama

represents

Honolulu

bornIn
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Obama

Honolulu

bornIn
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thinks(Trump, s42)

subject(s42, Johnson)

predicate(s42, type)

object(s42, strong_leader)

Simplified notation:

thinks(Trump, type(Johnson, strong_leader)
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Just as event entities, reification allows higher-

order relations and nesting

Johnson

strong_leader

type
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• Counting

• Confidence consolidation

• Constraint satisfaction
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Example: Non-canonicity
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55https://openie.allenai.org/



 No answer
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What is the meaning of data?

won

name award

John Oscar

Mary FieldsMedal

Bob DijkstraAward
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won(John, Oscar)?

won(Ellen, DijkstraAward)? 

Closed-world 

assumption

Open-world

assumption

• (Relational) databases traditionally employ the closed-world 

assumption (CWA)

• KBs necessarily operate under the open-world assumption (OWA)

 Yes  Yes

 No
Maybe



Open-world assumption

• Q: Hamlet written by Goethe?

KB: Maybe

• Q: Schwarzenegger lives in Dudweiler?

KB: Maybe

• Q: Trump brother of Kim Jong Un?

KB: Maybe

Open-world assumption can be absurd
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How to proceed?

• Formal solution:

Partial-closed world assumption

• Uses additional metadata to record where OWA/CWA 

should be applied

• Practical implementation:

• Obtaining metadata not trivial

• Application-specific
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Outline

• Entities and classes

• Relations

• Binary relations

• Schema

• Knowledge graphs

• Reification

• Canonic entities

• Open-world assumption

• Lab 2
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Lab 2

• Goals: 

• 1. Model a domain

• 2. Get to know SpaCy
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POS tagging

• Libraries: spaCy
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https://spacy.io/usage/spacy-101

https://spacy.io/api/annotation#pos-tagging



Dependency parsing

• https://spacy.io/api/annotation#dependency-parsing -> English
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https://spacy.io/api/annotation#dependency-parsing


Take home

• Triples can express everything

• Event entities

• Reification

• Schema as part of the data

• Canonicity vs. redundancy

• Interpretation of KB data needs caution
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