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What is a Graph?
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What is a Knowledge Graph?

Source: https://aws.amazon.com/neptune/knowledge-graphs-on-aws/

nodes
represent 

entities/things
● real-world
● electronic
● abstract

edges
represent 

relationships

https://aws.amazon.com/neptune/knowledge-graphs-on-aws/
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Example: Uber Eats

● Online food ordering and delivery platform, mediates
between customers and participating restaurants

● KG of restaurants, cuisines, menu items, etc.

Image source: https://thespoon.tech/uber-eats-revamped-app-aims-to-make-restaurant-discoverability-easier/
Examples from https://eng.uber.com/uber-eats-query-understanding/

https://thespoon.tech/uber-eats-revamped-app-aims-to-make-restaurant-discoverability-easier/
https://eng.uber.com/uber-eats-query-understanding/
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Example: Uber Eats (cont’d)

● Online food ordering and delivery platform, mediates
between customers and participating restaurants

● KG of restaurants, cuisines, menu items, etc.
● Application: “optimize an eater’s search results”

– restaurants tagged as ‘Chinese’ or ‘Japanese’
surfaced when searching for ‘Asian’
(semantic search!)

– query for ‘Udon’ would be expanded to
also include related terms such as
‘Soba’ and ‘Ramen’

– only show restaurants in the city of the
user (such location-aware search results
are possible because restaurants are
linked to areas in the KG)

Examples from https://eng.uber.com/uber-eats-query-understanding/

https://eng.uber.com/uber-eats-query-understanding/
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Example: Amazon Product Knowledge Graph

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/
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Applications of the Amazon Product KG

● Improving search

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/
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Applications of the Amazon Product KG

● Improving search
● Providing structured product information

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/
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Applications of the Amazon Product KG

● Improving search
● Providing structured product information
● Facilitating structured product comparisons

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/
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Applications of the Amazon Product KG

● Improving search
● Providing structured product information
● Facilitating structured product comparisons
● Providing choices

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/


12
Introduction to Knowledge Graphs and Semantic Web Technologies
Motivation and Overview

Applications of the Amazon Product KG

● Improving search
● Providing structured product information
● Facilitating structured product comparisons
● Providing choices
● Improving recommendations

Source: https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/

https://naixlee.github.io/Product_Knowledge_Graph_Tutorial_KDD2021/
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Example: Airbnb Dataportal

● Challenges for data-informed decision making at Airbnb:
– amount of data and number of internal data sources exploded

(data tables, dashboards, reports, metrics definitions)
– data resources isolated by tool or team

● Aim: application for employees to search for, discover,
        and learn about internal data resources

Source: https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770

https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
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Example: Airbnb Dataportal (cont’d)

● Features:
– search (graph topology used to boost search relevance)

Source: https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770

https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
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Example: Airbnb Dataportal (cont’d)

● Features:
– search (graph topology used to boost search relevance)
– context and metadata

Source: https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770

https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
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● Features:
– search (graph topology used to boost search relevance)
– context and metadata
– employee-centric data

Example: Airbnb Dataportal (cont’d)

Source: https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770

https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
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● Features:
– search (graph topology used to boost search relevance)
– context and metadata
– employee-centric data
– team-centric data

Example: Airbnb Dataportal (cont’d)

Source: https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770

https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
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Example: Schneider Electric

● Use case: management of buildings
– Building management systems consist of hundreds of thousands

of devices, controllers, and sensors that need to be tracked
– IoT sensors, elevators, access control, digitized floor plans, etc.

● “Building Graph” is a KG that links many sources of building data
– i.e., the KG contains the relationships between the data sources

Sources: https://www.stardog.com/company/customers/schneider-electric/ and https://brickschema.org/

https://www.stardog.com/company/customers/schneider-electric/
https://brickschema.org/
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Applications of the Building KG

● Enable building owners and facility managers to derive actionable 
insights to optimize building occupancy and occupant comfort

● Apps for employees to connect to their smart offices
– Example: when arriving a their office building, employees can select 

working spaces (based on properties such as lightning, proximity to 
a printer, etc); when they leave, janitors are notified immediately

Sources: https://www.stardog.com/company/customers/schneider-electric/ and https://brickschema.org/

https://www.stardog.com/company/customers/schneider-electric/
https://brickschema.org/
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Example: Siemens Energy

● Use case: maintenance of spare parts of large gas turbines
– multiple, heterogeneous data sources including catalogs of spare 

parts, turbine configurations, maintenance schedules and history

Source: https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf

https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf
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Example: Siemens Energy

● Use case: maintenance of spare parts of large gas turbines
– multiple, heterogeneous data sources including catalogs of spare 

parts, turbine configurations, maintenance schedules and history
● KG-based software application that 

provides turbine service engineers
with a unified overview of this data

Source: https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf

https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf
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Siemens Energy KG Application

● Compare existing configurations
● Find spare parts
● Analyze where these parts are in use
● Identify identical parts
● Give recommendations on the quantities for required spare parts
● Interactive visualization to gain insights into relationships

between spare parts, turbines,
customer-specific configurations,
maintenance schedules, and
maintenance history

Source: https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf

https://metaphacts.com/images/PDFs/case-studies/metaphacts-Case-Study-Turbine-Spare-Parts-Management-at-Siemens-Energy.pdf


The Semantic Web

Vision and Challenges
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Semantic Web Vision

● An evolution of the WWW in which Web content is represented
in a form that is more easily processable by computer programs

● Software agents may then take
advantage of these representations

Source: https://www.scientificamerican.com/magazine/sa/2001/05-01/

https://www.scientificamerican.com/magazine/sa/2001/05-01/
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Example Scenario

Image source: “Semantic Web: Vision and Technologies” by Nick Bassiliades (2005), http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf

http://lpis.csd.auth.gr/publications/conf-cs-halkidiki-bassiliades.pdf
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Challenges

Why did the Web have to evolve?

Why was a new form of representing
Web content necessary?
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Data on the Web

Movie
Database

➢ Traditionally published in HTML documents 
that are designed for human consumption

 

CIA World
Factbook
Database
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What do you see?

Semantik gör webben smartare

Publicerad av CIO Sweden

Morgondagens internet är inte bara anpassat för människor. Nya lösningar gör att 
maskiner kan göra smartare sökningar. 

Den semantiska webben är tänkt som en förlängning av den befintliga webben snarare än 
som en helt ny webb. Internet är en underbar uppfinning. Inte minst den del som kallas 
World Wide Web, eller webben, och som gör det möjligt att söka sig fram i en grafisk miljö 
via hyperlänkar. Det funkar på många sätt utmärkt – för oss människor.

Vi kan presentera dokument som visas på skärmar runt om hela jordklotet och andra 
människor kan, förutsatt att det språk som används är begripligt för båda parter, ta del av 
informationen. 

Men för maskinen är det värre. Webben av idag är läsbar för maskiner. Men den är inte 
förståbar.  
…

Av: Robert Brännström
cioreporter@idg.se
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What does the Computer see?

Semantik gör webben smartare

Publicerad av CIO Sweden

Morgondagens internet är inte bara anpassat för människor. 
Nya lösningar gör att maskiner kan göra smartare sökningar. 

Den semantiska webben är tänkt som en förlängning av den 
befintliga webben snarare än som en helt ny webb. Internet är en 
underbar uppfinning. Inte minst den del som kallas World Wide 
Web, eller webben, och som gör det möjligt att söka sig fram i en 
grafisk miljö via hyperlänkar. Det funkar på många sätt 
utmärkt  för oss människor.–
Vi kan presentera dokument som visas på skärmar runt om hela 
jordklotet och andra människor kan, förutsatt att det språk 
som används är begripligt för båda parter, ta del av 
informationen. 

Men för maskinen är det värre. Webben av idag är läsbar för 
maskiner. Men den är inte förståbar.  
…
Av: Robert Brännström
cioreporter@idg.se
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What about XML and Tags?

<title> Semantik gör webben smartare </title>

Publicerad av <publisher> CIO Sweden </publisher>

<intro> Morgondagens internet är inte bara anpassat för människor. Nya lösningar gör 
att maskiner kan göra smartare sökningar. </intro>

<section> Den semantiska webben är tänkt som en förlängning av den befintliga webben 
snarare än som en helt ny webb. Internet är en underbar uppfinning. Inte minst den del 
som kallas World Wide Web, eller webben, och som gör det möjligt att söka sig fram i en 
grafisk miljö via hyperlänkar. Det funkar på många sätt utmärkt – för oss människor.

Vi kan presentera dokument som visas på skärmar runt om hela jordklotet och andra 
människor kan, förutsatt att det språk som används är begripligt för båda parter, ta del av 
informationen. 

Men för maskinen är det värre. Webben av idag är läsbar för maskiner. Men den är inte 
förståbar.  
… </section>

Av: <author> Robert Brännström </author> 
<e-mail> cioreporter@idg.se </e-mail>
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But still ...

<title> Semantik gör webben smartare </title>

Publicerad av <publisher> CIO Sweden </publisher>

<intro> Morgondagens internet är inte bara anpassat för människor. 
Nya lösningar gör att maskiner kan göra smartare sökningar. 
</intro>

<section> Den semantiska webben är tänkt som en förlängning av den 
befintliga webben snarare än som en helt ny webb. Internet är en 
underbar uppfinning. Inte minst den del som kallas World Wide Web, 
eller webben, och som gör det möjligt att söka sig fram i en grafisk 
miljö via hyperlänkar. Det funkar på många sätt utmärkt  för oss –
människor.

Vi kan presentera dokument som visas på skärmar runt om hela 
jordklotet och andra människor kan, förutsatt att det språk som 
används är begripligt för båda parter, ta del av informationen. 

Men för maskinen är det värre. Webben av idag är läsbar för 
maskiner. Men den är inte förståbar.  

 … </section>

Av: <author> Robert Brännström </author> 
<e-mail> cioreporter@idg.se </e-mail>



www.liu.se

These slides have been created by Olaf Hartig. Feel free to reuse 
them under the terms of the Creative Commons BY SA license.

https://creativecommons.org/licenses/by-sa/4.0/
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