
What is RDF?

Part 1: RDF as a Data Model



Amazon Product Catalogue

➢ Goal: Central catalogue of all products to support search & Q&A systems

➢ Example Questions:

➢ Sizes of Levi’s 511 jeans?

➢ Screen sizes of Apple Watch?

➢ How many “Loose Jeans” products are sold?

➢ How many “Jeans” products are sold?

➢ Which products are subject to Textile Labeling Act of Canada?



RDF motivation
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RDF motivation
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RDF motivation

➢ 4 screen-size

➢ 10 series

➢ 3rd party apps 

➢ multiple OS

➢ …

➢ 1 screen-size

➢ 1 series

➢ waterproof

➢ …

➢ Too much irregularity and complexity



Object-oriented/Graph-based data model
➢ Objects/nodes

➢ Type hierarchies

➢ Irregularities in data & connections of objects
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RDF component 1: Resources & IRIs

gc:Levis511 gc:AppleWatchgc:Levis512 gc:JeansY

gc:LooseJeans gc:Jeans gc:Pants gc:Watches gc:price

➢ Resources are objects to represent:

➢ Entities

➢ Types

➢ Properties

LooseJean

name:Levi’s 511

price: $20➢ International Resource Identifiers (IRIs): URL-like object identifiers

➢ namespace:localID

➢ gc: → “http://global-corps.io/rdf-ex#”

➢ gc:Levis511 → “http://global-corps.io/rdf-ex#Levis511”



RDF component 2: Literals

➢ Data values:

➢ 20

➢ “Foo bar”

➢ 01/01/2024



RDF component 3: Triples

➢ (subject, verb/predicate, object) sentences

subject objectverb

(Levi's 511) (is a type of) (LooseJeans)

<gc:Levis511, rdf:type, gc:LooseJeans>

(Levi's 511) (has a price of) (32)

<gc:Levis511, gc:price, 20>



Irregular properties across Resources
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Irregular properties across Resources
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Irregular properties across Resources

gc:Levis511 gc:AppleWatch

gc:LooseJeans

gc:Electronics

Smart Watches

gc:Wearables

gc:Product

gc:Jeans

gc:Levis512

gc:SlimJeans

gc
:s

iz
e

gc:JeansX

rd
f:

ty
p

e

gc
:s

iz
e

gc:denim203432 36
“Levi’s classic 
slim fit jeans” 8 01/01/2024



Type hierarchies

gc:Levis511

gc:LooseJeans <gc:Levis511, rdf:type, gc:LooseJeans>

rdf: → “http://www.w3.org/1999/02/22-rdf-syntax-ns#”

rdfs:subClassOf

rdfs: → “http://www.w3.org/2000/01/rdf-schema#”

gc:Wearables

gc:Jeans



Multiple types/super-classes
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Uniform data + schema modeling

LooseJeans

name size price



Uniform data + schema modeling
CREATE TABLE LooseJeans (

 name VARCHAR, 

 size INT,

 price INT) 

INSERT INTO LooseJeans (...)

VALUES (“Levi’s 511, 32, 20) 

LooseJeans

name size price

Levi’s 511 32 20

… … …



Uniform data + schema modeling

gc:Levis511

gc:LooseJeans

gc:Jeans

20

gc:TextileLabelingAct

LooseJeans

name size price

Levi’s 511 32 20

… … …

Regulations

table name reg. name

LooseJeans Textile Labeling Act



Querying RDF databases

SELECT ?x

WHERE {

 gc:Levis-511 gc:size ?x .

}

Which sizes of Levi’s 511 jeans are sold?

?x

32

34

gc:Levis511
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...



Example data+schema querying

SELECT ?p

WHERE {

 ?p rdf:type ?c .

 ?c gc:subjectTo gc:TextileLabelingAct .

}

Which products are subject to Textile Labeling Act?
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... ?p
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RDF standards
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RDF standards
➢ Standardized vocabulary, i.e. IRIs. If a DBMS implements these standards:

➢ Facilitates basic reasoning & infer new triples in a database

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

➢ Types of resources

➢ rdfs:subClassOf: http://www.w3.org/2000/01/rdf-schema#subClassOf

➢ Sub/super-class relationships

http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema


RDF standards

gc:Levis511

gc:LooseJeans

gc:Jeans

gc:Levis512

gc:SlimJeans

gc:JeansX

…… …… … …

SELECT ?p

WHERE {

 ?p rdf:type gc:Jeans .

}

?p

gc:Levis511

gc:JeansX

gc:Levis512

Inference Rule

(x rdf:type A)  & (A rdfs:subClassOf B) => (x rdf:type B)=> (x rdf:type B)



OWL inference example

md:MerchantB

md:Prod123

➢ owl:sameAs → http://www.w3.org/2002/07/owl#sameAs

<md:Prod123, md:merchant, md:MerchantA>

<md:Prod123, md:merchant, md:MerchantB>

<md:MerchantA, md:locatedIn, md:Waterloo>

…

md:MerchantA

models Levi’s 511 jeans

➢ Goal: Integrate merchant db with product catalogue db



OWL inference example

gc:Levis511

gc:LooseJeans

gc:Jeans

gc:SlimJeans

SELECT ?m

WHERE {

 gc:Levis511 md:merchant ?m .

}

owl:sameAs

gc
:s

iz
e

203432 md:MerchantB

md:Prod123

md:MerchantA

?m

md:merchantA

md:merchantB

Inference Rule

(x owl:sameAs y)  & (y p o) => (x p o)=> (x p o)



Custom transitive predicates: owl:TransitiveProperty

gc:Levis511

SELECT ?m

WHERE {

 gc:Levis511 gc:contains ?m .

}
?m

gc:denim

gc:cotton

gc:contains
gc:denim

gc:contains
gc:cotton

gc:contains owl:TransitiveProperty
rdf:type

gc:contains

Inference Rule

(gc:contains rdf:type owl:transitiveProperty) & (x gc:contains A)  & (A gc:contains B) 

=> (x gc:contains B)



RDF cons

➢ Verbosity

➢ Long IRIs

➢ Repeated values

➢ Scalability & Performance

➢ General principle:

<gc:Levis511, gc:size, 32>

<gc:Levis511, gc:size, 34>

<gc:Levis512, gc:size, 36>

product size

gc:Levis511 32

gc:Levis511 34

gc:Levis512 36

DBMS Optimizations

Relational Model &
Structured Property Graphs

RDF

Data Model Flexibility



RDF & KRR in modern era of AI



RDF & KRR in modern era of AI

C

B

A

green

red

<abc:boxA, rdf:type, abc:box>

<abc:boxB, rdf:type, abc:box>

<abc:boxA, abc:onTopOf, abc:boxB>

…

<abc:boxA, abc:color, abc:red>

<abc:boxC, abc:color, abc:green>

➢ Restrictions: owl:someValuesFrom, owl:oneOf, owl:cardinality

SELECT b1

WHERE {

 ?b1 abc:color abc:red .

 ?b1 abc:ontopOf ?b2 .

 ?b2 abc:color abc:green .

}

How many red boxes are above green boxes?

Possibility 1Possibility 2BB



Cyc
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