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Announcemerns

A Assignmert resuts online
A Thanks o all that provided addtional inb on the survey

A Registration
APassd6 6 assignments
A Register in HISPOS till 7.1.2020
A No ather registration

A Further reading: now on websie



Goal today: Model anything

A Anything?  Cats (Q146), submarines (Q2811), philosophical
schools ( Q16895642), NJ

AWhat ds different from databases?
A Enommously rich schemas

A Dynamics

A What Pllows is the sandard daia model of web - scale
KBs, and the semarntic web

A Buids upon Database 101



Mativation (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 T as fundamental as data structures and
algorithms. 0

- iIndustry experts behind Google, Microsoft,
Facebook, Amazon, IBM knowledge graphs



Outline

AErtties and clsses

A Rebtions

ABinary relations

A Schema

AKnowledge graphs

A Reffication

A Canonic ertties

AOpen -world assumption
Alab 2
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Entiy

An enty (also resource, iem, objedt) is any
particular objed of the world or of imagination,
be t abstract or concree




Isthisa good defintion?

—— s this an entity?

Or this?

How many entities are there?



Ently permanence?

Over time, all parts of a ship are
replaced at some point of time.
Then, is it still the same ship?

see: Theseus's ship on Wikipedia

Humans replace their cells every 7 years



Class

A class (also: concept) is a set of similar entities.

Entities that are not classes (and not literals, relations, ids) are called
instances (or common entities).

Class Actors

Classes:

- Aetors Instances

= IS

- Cities

- Rivers

- Universities
- Theories

10



Def: Instance of a class

An entity is an instance of a class
(also: belongs to a class, has the type, is of the class),
if the entity is an element of that class.
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Def: Subclass, Taxonomy

A class is a subclass of another class, if all instances
of the first class are also instances of the second class.
A taxonomy is a hierarchy of classes.

Person

subclossO/ W’Of

Politician
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Instance vs. class?

If we can say... then...

*"a/an X", “every X" X s aclass

«"Xs" (plural) X (s aclass

*"This is X" X s an instance of some class
"XisaY” X is an instance of Y

*"Every XisaY” X is a subclass of Y

Try t out: cty, Elis, Coli bacena, Ford, time

[Finding Needles in an Encyclopedic Haystack:
Detecting Classes Among Wikipedia Articles, Pasca, 13
WWW 2018]



Examples

(Phone -> smartphone
finger -> hand

apple -2 orange
flower -> plant

Paris -2 city

fruit -»> food

France -> Europe
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YAGO examples

Subject

<Barack Obama>

<Barack Obama>

<Barack Obama=>

<Barack Obama>

<Barack Obama>

<Barack Obama>

<Barack Obama>

<Barack Obama>

<Barack Obama>

<Barack Obama>

(61 more)

Property
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type

Object

<wikicategory Audio book narrators>

<wikicategory Columbia University alumni>

<wikicategory Community organizers>

<wikicategory Democratic Party Presidents of the United States>

<wikicategory Democratic Party United States Senators>

<wikicategory Harvard Law School alumni>

<wikicategory lllinois lawyers>

<wikicategory lllinois State Senators>

<wikicategory Living people>

<wikicategory Nobel Peace Prize laureates>
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Limtations

Consider a taxonomy of the animal kingdom.

How do we deal with "male” and "female”?

animal

subclossOf?/ YubclossOf?

aleAnimal femaleAnimal

subclassOf? \ /ubclossOf?
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Limtations
Consider a taxonomy of the animal kingdom.

How do we deal with "male” and "female”?

/ animal
maleAnimal fermale Animal
1
cot\

femaleCat
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Intuition: Relations

A relation is like a table.

Relation "born”:

Person City Year
Atkinson Consett 1955
Monroe Los Angeles 1926
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Def: Relation

A relation (also: predicate) over classes is a subset of their cartesian
product. The classes are called the domains of the relation.
The number of classes is called the arity of the relation.

RCCO x(C,x..xC,
born C person X city X year

born= {<Atkinson, Consett, 1955>,

<Monroe, LosAngeles, 1926>, ...}

19



Det: Binary Relation, Iriple
A binary relation is arelation of arity 2.
bornInCity C person X city

For binary relations, the first class is called the
domain and the second class is called the range.

An element of a binary relation is called a fact (or: triple),
and we usually visualize it by an arrow:

bornInCity( Atkinson, Consett)

" bornInCity y'

The first argument of a fact is the subject, the second the object.
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n-ary facts as binary facts

Every n-ary fact can be represented as binary facts.

Husband Wife WeddingDate
WEDDINGS Emmanuel Brigitte 2007
Elvis Priscilla 1967
l Emmanuel
y
wife .
—» Brigitte
M Weddi
acronkWedding — date
—> 2007
w. Elvis
'f . .
Presleyiedding = L= Priscilla

T
date 1967
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Det: Event Entity

An event entity represents an n-ary fact.

Event entity

wite Brigitte

MacronWedding =

%.
2007
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lask: Event Entities

Draw a knowledge graph for the following facts.

Irma loves Mr. Bean since 1955.

Mr. Bean drives with Irma to the cinema.

Irma and Mr. Bean watch "Titanic”.
The movie is about the trip of the ship
"Titanic” from Europe to New York.

(There mau be multiple solutions)

23



Binary relations are flexible

n-ary relations enforce the presence of all arguments:

(And nulls blow up the data for high _ ariy relations)
born | Person | City | Year
| Atkinson | Consett | 1955

Binary relations don't:
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Binary vs n-ary

Binary and n-ary relations can represent the same facts.

binary n-ary
* more relations *less relations
less arity *more arity

*more flexibility * more control
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