
Big Data and Knowledge

Movie recommenders revisited
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BIG DATA AND KNOWLEDGE

▸ A new movie is coming today to a theatre near the user location 
▸ Recommend it or not? 

Problem

Relevant data

▸ Movie info
▸ Title, Genre, Director, Actors,…

▸ Ratings
▸ movieLens, imdb, social media,…

▸ Script and textual info
▸ synopses, critics, post production scripts,…

▸ Image and video content
▸ trailers, photos,…

▸ User preferences
▸ movie likes-dislikes, usage history,…
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RELEVANT DATA AND KNOWLEDGE

Relevant data sources

▸ Domain knowledge bases and related services
▸ IMDb, Netflix, movieLens,TheMovieDB, The Movie Ontology,…

▸ Social media and more
▸ twitter, instagram, facebook, BBC news :: culture,…

▸ Local websites and portals
▸ athinorama.gr, theatre websites,…  

▸ The “usual suspects”
▸ wikipedia, chatGPT, google… 
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RELEVANT DATA AND KNOWLEDGE
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RELEVANT DATA AND KNOWLEDGE

Top results
Unexpected - Useful

Unexpected - Not very Useful
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RELEVANT DATA AND KNOWLEDGE

Deep results

Expected - Not useful
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RELEVANT DATA AND KNOWLEDGE

Unexpected - Very useful

Deep results
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RELEVANT DATA AND KNOWLEDGE

Texts
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Great deal of multimodal information about La La Land!
Tabular
Title Genres Duration Director Writer Stars …

La La 
Land Musical 2h 8m Damien 

Chazelle
Damien 
Chazelle

Ryan Gosling, Emma Stone, 
Rosemarie DeWitt …

…

Images

Videos

…

Audio

…

RELEVANT DATA AND KNOWLEDGE



Artificial intelligence and data analysis

▸ Knowledge representation and automated reasoning
▸ Semantic data description: understand the data using knowledge 
▸ Data integration using terminologies
▸ Semantic query answering over big heterogeneous data
▸ Data and knowledge enrichment using data analysis and reasoning

DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Machine learning
▸ Understanding numerical, non-categorical data
▸ Understanding unstructured and raw data (text, image, sound, music, 

video, time series etc)
▸ Generative models, large language models - new forms of data 

access
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Artificial intelligence and data analysis 

▸ Knowledge representation and automated reasoning
▸ Semantic data description: understand the data using knowledge

Terminology

Director(Damien Chazelle)
ScriptWriter(Damien Chazelle)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE



Director(Damien Chazelle)
ScriptWriter(Damien Chazelle)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Knowledge representation and automated reasoning
▸ Data integration using terminologies

Artificial intelligence and data analysis 
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Knowledge representation and automated reasoning
▸ Semantic query answering over big heterogeneous data

Artificial intelligence and data analysis 



WellKnownMovie(La La Land)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Knowledge representation and automated reasoning
▸ Data and knowledge enrichment using data analysis and reasoning

Artificial intelligence and data analysis 

Terminology

FeatureFilm(La La Land)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Machine learning
▸ Understanding numerical, non-categorical data 

Artificial intelligence and data analysis 



hasAward(La La Land,70th British Academy Film Awards Best Film)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Machine learning
▸ Understanding unstructured and raw data

Artificial intelligence and data analysis 

WellKnownMovie(La La Land)
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Machine learning
▸ Generative models, large language models - new forms of data access

Artificial intelligence and data analysis 
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DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

▸ Machine learning
▸ Generative models, large language models - new forms of reasoning

Artificial intelligence and data analysis 
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RELEVANT DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

Data semantics - The early days

The entertainment system was belting out the Beatles' "We Can Work It Out" when the phone rang. When Pete 
answered, his phone turned the sound down by sending a message to all the other local devices that had a 
volume control. His sister, Lucy, was on the line from the doctor's office: "Mom needs to see a specialist and 
then has to have a series of physical therapy sessions. Biweekly or something. I'm going to have my agent set up 
the appointments." Pete immediately agreed to share the chauffeuring.
At the doctor's office, Lucy instructed her Semantic Web agent through her handheld Web browser. The agent 
promptly retrieved information about Mom's prescribed treatment from the doctor's agent, looked up several 
lists of providers, and checked for the ones in-plan for Mom's insurance within a 20-mile radius of her home 
and with a rating of excellent or very good on trusted rating services. It then began trying to find a match 
between available appointment times (supplied by the agents of individual providers through their Web sites) 
and Pete's and Lucy's busy schedules. (The emphasized keywords indicate terms whose semantics, or meaning, 
were defined for the agent through the Semantic Web.)
…
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RELEVANT DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE
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RELEVANT DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

~a decade later

▸ Find the right 
thing

▸ Get the best 
summary

▸ Go deeper and 
broader
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RELEVANT DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

~a decade later

▸ Get the best 
summary

▸ Go deeper and 
broader

▸ Find the right 
thing
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RELEVANT DATA, KNOWLEDGE AND ARTIFICIAL INTELLIGENCE

Nowadays

Entities
Attributes

Relationships

Organize 
data

Connect 
data

Understand 
data

Analyse 
data
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KNOWLEDGE GRAPHS - THE INGREDIENTS

Entities - Things and names

La La Land is a 2016 American romantic musical film written and directed by Damien Chazelle. The film 
stars Ryan Gosling and Emma Stone as a struggling jazz pianist and an aspiring actress, respectively, who 
meet and fall in love while pursuing their dreams in Los Angeles. John Legend, Rosemarie DeWitt, Finn 
Wittrock, and J. K. Simmons appear in supporting roles.

Having been fond of musicals during his time as a drummer, Chazelle first conceptualized the film alongside 
Justin Hurwitz while attending Harvard University together. After moving to Los Angeles in 2010, Chazelle 
penned the script but did not find a studio willing to finance the production without changes to his design. 
After the success of his film Whiplash (2014), the project was picked up by Summit Entertainment. Miles 
Teller and Emma Watson were originally slated to star, but after both dropped out, Gosling and Stone were 
cast. Filming took place in Los Angeles between August and September 2015, with the film's score 
composed by Hurwitz and the dance choreography by Mandy Moore.

La La Land

Harvard University

Damien Chazelle

Emma Watson Whiplash

Justin HurwitzEmma Stone Ryan Gosling

Los Angeles

https://en.wikipedia.org/wiki/Emma_Stone

https://www.geonames.org/5368361/los-angeles.html

https://www.imdb.com/title/tt2582802/
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Entities - Things and names

https://en.wikipedia.org/wiki/Emma_Stone

https://www.geonames.org/5368361/los-angeles.html

https://www.imdb.com/title/tt2582802/

Los Angeles

Emma Stone

Whiplash

▸ A Uniform Resource Identifier (URI) is a unique sequence of characters that identifies 
a logical or physical resource used by web technologies

▸ URIs may be used to identify anything, including real-world objects, such as people 
and places, concepts, or information resources such as web pages and books

Uniform Resource Identifier (URI)

https://www.ails.ece.ntua.gr/

telnet://192.101.1.1/

mailto:Emma.Stone@cinema.com

urn:isbn:978-960-603-157-1

https://arxiv.org/abs/2106.00839 tel:+30-210-772-1000

KNOWLEDGE GRAPHS - THE INGREDIENTS

https://en.wikipedia.org/wiki/Romantic_musical_film
https://en.wikipedia.org/wiki/Damien_Chazelle
https://en.wikipedia.org/wiki/Ryan_Gosling
https://en.wikipedia.org/wiki/Emma_Stone
https://en.wikipedia.org/wiki/John_Legend
https://en.wikipedia.org/wiki/Rosemarie_DeWitt
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/J._K._Simmons
https://en.wikipedia.org/wiki/Justin_Hurwitz
https://en.wikipedia.org/wiki/Harvard_University
https://en.wikipedia.org/wiki/Whiplash_(2014_film)
https://en.wikipedia.org/wiki/Summit_Entertainment
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Emma_Watson
https://en.wikipedia.org/wiki/La_La_Land_(soundtrack)
https://en.wikipedia.org/wiki/Mandy_Moore_(choreographer)
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Entities - Things and names

▸ A Uniform Resource Identifier (URI) is a unique sequence of characters that identifies 
a logical or physical resource used by web technologies

▸ URIs may be used to identify anything, including real-world objects, such as people 
and places, concepts, or information resources such as web pages and books

Uniform Resource Identifier (URI)

tel:+30-210-772-1000
scheme path

mailto:Emma.Stone@cinema.com

scheme path

https://arxiv.org/abs/2106.00839
scheme authority path

URI syntax diagram

KNOWLEDGE GRAPHS - THE INGREDIENTS

urn:isbn:978-0-306-40615-7

scheme path

http://www.example.com/search?q=books+about+URIs
scheme authority query
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Llanfairpwllgwyngyllgogerychwyrn-
drobwllllantysiliogogogoch

Everything in this world has a hidden meaning (Nikos Kazantzakis)

Entities - Things and names

KNOWLEDGE GRAPHS - THE INGREDIENTS
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Entities
Attributes

Relationships

KNOWLEDGE GRAPHS - THE INGREDIENTS
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Attributes - Categories, classes, types

La La Land is a 2016 American romantic musical film written and directed by Damien Chazelle. The film 
stars Ryan Gosling and Emma Stone as a struggling jazz pianist and an aspiring actress, respectively, who 
meet and fall in love while pursuing their dreams in Los Angeles. John Legend, Rosemarie DeWitt, Finn 
Wittrock, and J. K. Simmons appear in supporting roles.

Having been fond of musicals during his time as a drummer, Chazelle first conceptualized the film alongside 
Justin Hurwitz while attending Harvard University together. After moving to Los Angeles in 2010, Chazelle 
penned the script but did not find a studio willing to finance the production without changes to his design. 
After the success of his film Whiplash (2014), the project was picked up by Summit Entertainment. Miles 
Teller and Emma Watson were originally slated to star, but after both dropped out, Gosling and Stone were 
cast. Filming took place in Los Angeles between August and September 2015, with the film's score 
composed by Hurwitz and the dance choreography by Mandy Moore.

studio

romantic musical film

script

jazz pianist

city

aspiring actress

project

film

https://en.wikipedia.org/wiki/romantic_musical_film

KNOWLEDGE GRAPHS - THE INGREDIENTS

https://en.wikipedia.org/wiki/Romantic_musical_film
https://en.wikipedia.org/wiki/Damien_Chazelle
https://en.wikipedia.org/wiki/Ryan_Gosling
https://en.wikipedia.org/wiki/Emma_Stone
https://en.wikipedia.org/wiki/John_Legend
https://en.wikipedia.org/wiki/Rosemarie_DeWitt
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/J._K._Simmons
https://en.wikipedia.org/wiki/Justin_Hurwitz
https://en.wikipedia.org/wiki/Harvard_University
https://en.wikipedia.org/wiki/Whiplash_(2014_film)
https://en.wikipedia.org/wiki/Summit_Entertainment
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Emma_Watson
https://en.wikipedia.org/wiki/La_La_Land_(soundtrack)
https://en.wikipedia.org/wiki/Mandy_Moore_(choreographer)
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Attributes - Categories, classes, types

KNOWLEDGE GRAPHS - THE INGREDIENTS

IMDb movie genres

RomanticComedy ⊑ Comedy

Terminologies, hierarchies, taxonomies, ontologies
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Entities
Attributes

Relationships

KNOWLEDGE GRAPHS - THE INGREDIENTS
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Relationships - things classifications, things interconnections

La La Land is a 2016 American romantic musical film written and directed by Damien Chazelle. The film 
stars Ryan Gosling and Emma Stone as a struggling jazz pianist and an aspiring actress, respectively, who 
meet and fall in love while pursuing their dreams in Los Angeles. John Legend, Rosemarie DeWitt, Finn 
Wittrock, and J. K. Simmons appear in supporting roles.

Having been fond of musicals during his time as a drummer, Chazelle first conceptualized the film alongside 
Justin Hurwitz while attending Harvard University together. After moving to Los Angeles in 2010, Chazelle 
penned the script but did not find a studio willing to finance the production without changes to his design. 
After the success of his film Whiplash (2014), the project was picked up by Summit Entertainment. Miles 
Teller and Emma Watson were originally slated to star, but after both dropped out, Gosling and Stone were 
cast. Filming took place in Los Angeles between August and September 2015, with the film's score 
composed by Hurwitz and the dance choreography by Mandy Moore.

fall-in-love

is-a

finance

has-directed

took-place

has-written

picked

starring

http://www.w3.org/1999/02/22-rdf-syntax-ns#type

KNOWLEDGE GRAPHS - THE INGREDIENTS
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Putting things together - Triples

KNOWLEDGE GRAPHS - THE RECIPE

La La Land is a 2016 American romantic musical film written and directed by Damien Chazelle. The film 
stars Ryan Gosling and Emma Stone as a struggling jazz pianist and an aspiring actress, respectively, who 
meet and fall in love while pursuing their dreams in Los Angeles. John Legend, Rosemarie DeWitt, Finn 
Wittrock, and J. K. Simmons appear in supporting roles.

La La Land is-a romantic-musical-film 

https://en.wikipedia.org/wiki/La_La_Land

https://en.wikipedia.org/wiki/Romantic_musical_film

http://www.w3.org/1999/02/22-rdf-syntax-ns#type

https://en.wikipedia.org/wiki/Romantic_musical_film
https://en.wikipedia.org/wiki/Damien_Chazelle
https://en.wikipedia.org/wiki/Ryan_Gosling
https://en.wikipedia.org/wiki/Emma_Stone
https://en.wikipedia.org/wiki/John_Legend
https://en.wikipedia.org/wiki/Rosemarie_DeWitt
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/J._K._Simmons
https://en.wikipedia.org/wiki/Justin_Hurwitz
https://en.wikipedia.org/wiki/Harvard_University
https://en.wikipedia.org/wiki/Whiplash_(2014_film)
https://en.wikipedia.org/wiki/Summit_Entertainment
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Miles_Teller
https://en.wikipedia.org/wiki/Emma_Watson
https://en.wikipedia.org/wiki/La_La_Land_(soundtrack)
https://en.wikipedia.org/wiki/Mandy_Moore_(choreographer)
https://en.wikipedia.org/wiki/Romantic_musical_film
https://en.wikipedia.org/wiki/Damien_Chazelle
https://en.wikipedia.org/wiki/Ryan_Gosling
https://en.wikipedia.org/wiki/Emma_Stone
https://en.wikipedia.org/wiki/John_Legend
https://en.wikipedia.org/wiki/Rosemarie_DeWitt
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/Finn_Wittrock
https://en.wikipedia.org/wiki/J._K._Simmons
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Putting things together - Triples

KNOWLEDGE GRAPHS - THE RECIPE

https://en.wikipedia.org/wiki/La_La_Land

http://www.w3.org/1999/02/22-rdf-syntax-ns#type

https://en.wikipedia.org/wiki/Romantic_musical_film

Romantic Musical Film

isA

La La Land

<subject> <predicate> <object>

<URI>      <URI>      <URI>

Resource Description Framework (RDF)

RDF is a standard model for data 
interchange on the Web.

RDF has features that facilitate data merging 
even if the underlying schemas differ.

RDF extends the linking structure of the 
Web to use URIs to name the relationship 
between things as well as the two ends of 
the link (this is usually referred to as a 
“triple”).

Using this simple model, it allows structured 
and semi-structured data to be mixed, 
exposed, and shared across different 
applications.

This linking structure forms a directed, 
labeled graph, where the edges represent 
the named link between two resources, 
represented by the graph nodes. 

This graph view is the easiest possible 
mental model for RDF and is often used in 
easy-to-understand visual explanations.
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La La Land is a romantic musical film directed by 
Damien Chazelle.

Human understandable Machine understandable
Romantic Musical Film

isA

La La Land

Director
Damien Chazelle

<La La Land> <isA> <Romantic Musical Film>

<La La Land> <director> <Damien Chazelle>

https://en.wikipedia.org/wiki/La_La_Land
https://en.wikipedia.org/wiki/Romantic_musical_film
https://en.wikipedia.org/wiki/Damien_Chazelle
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Terminological knowledge
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Modern 
knowledge and 
data engineering

Create and share your 
dataset in RDF

Create and share your 
terminology in OWL


