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Top-10 Graph databases ___________________________________________________ 

https://db-engines.com/en/ranking/graph+dbms
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Using Amazon Neptune to build an 
Enterprise Knowledge Graph

A knowledge graph 
captures the 
semantics of a 
particular domain

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

Graphs as networks
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Neo4j graph platform

Neo4j is the company  
behind Neo4j graph platform

Neo4j database is designed to 
store,  
reveal, and  
query relationships

https://neo4j.com/product/5s
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Evolution of DBs

SQL database

NoSQL database

online  
analytical 
processing 
(OLAP)
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…so… why using graph DBs?

https://neo4j.com/developer-blog/put-data-modeling-on-the-table/

For highly interconnected data,  
graph model seems the most natural. 
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What problems the graph DBs 
were created to solve?

With the advent of the Cloud, 
there has been a data explosion 
with Exabytes of data available

https://innovationatwork.ieee.org/growing-cloud-computing-utilization-in-2019/9s



What problems the graph DBs 
were created to solve?

The normalisation of data gets more and more 
expensive as the data size grows

https://neo4j.com/blog/history-and-future-of-graph-data/10s



What problems the graph DBs 
were created to solve?

...so... how the graph DBs deal with data explosion?

https://neo4j.com/developer/guide-data-modeling/ 
https://www.youtube.com/watch?v=xpvafTZg0xA

node

relationship
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What problems the graph DBs 
were created to solve?

https://innovationatwork.ieee.org/growing-cloud-computing-utilization-in-2019/

Another difficulty that is 
equally important is that,  
the data becomes also 
difficult to maintain  
needing complicated 
joined queries

With the advent of the Cloud, 
there has been a data explosion 
with Exabytes of data available
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GQL Manifesto
GQL stands for Graph Query Language

GQL Manifesto similar to SQL or Third manifesto

Like SQL, the 
new GQL 
(Graph Query 
Language) 
needs to be 
an industry 
standard.

https://gql.today/GQL (last Update): September 16, 201913s
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Properties of graph DBs
For a developer, attractive 

properties of a graph DB are 
  

Intuitiveness 
Speed 

Agility

Intuitiveness = whiteboard-friendly 
The graph model is intuitive and easy to understand.

https://neo4j.com/developer/guide-data-modeling/
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Properties of graph DBs
For a developer, attractive 

properties of a graph DB are 
  

Intuitiveness 
Speed 

Agility

Speed in development and execution

https://neo4j.com/developer/guide-data-modeling/

…find interesting connections… 

…create data… 
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Properties of graph DBs
For a developer, attractive 

properties of a graph DB are 
  

Intuitiveness 
Speed 

AgilityAgility = A Naturally Adaptive Model + 
                      A Query Language Design for Connectedness 

How easily and quickly your code adapt of the changing business.
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Detailed Property Graph

WORKS_FOR

OWNS

DRIVES

Let's start with a Detailed Property Graph

name: Mark name: Peter 

engine: hybrid 

since: 2022 
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Detailed Property Graph
A Detailed Property Graph 

is also called a Labeled Property Graph

:Person

:Car 
:Vehicle

:Person
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Mapping to Languages
How to map a Detailed Property Graph  

to the English language?

:Noun

:Noun

:Noun
VERB

VERB

VERB

adverb

adjectiveadjective

adjective
adverb ad

ve
rb
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Declarative query language
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Cypher versus SQL
Typical Complex SQL Join

The same query 
using Cypher
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Cypher: declarative query language

Cypher in action: finding interesting connections 

Cypher in action: creating data 

Cypher is designed to be easily read and 
understood by developers.
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Cypher for creating data

WORKS_FOR name: Markname: Peter 

CREATE (:Person {name:”Peter”} - [:WORKS_FOR] -> (:Person {name:”Mark”})

label property label propertyDrawing the pattern of the graph  
in your query through  
ASCII characters ->

ASCII art representation in Cypher
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Cypher for representing Bi-Directionality

WORKS_FOR name: Mark name: Peter 

MATCH (:Person {name:”Peter”} - [:WORKS_WITH] - (p:Person)

label property label

MATCH (:Person {name:”Peter”} - [:WORKS_FOR] -> (p:Person)

label property labelUnidirectional 
relationship

Bidirectional 
relationship

Unidirectional 
relationship
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Relational DB vs Graph DB

Tabular data may 
be best stored in a 
relational DB

Interconnected data

A BMAY_CAUSE

MAY_CAUSE

C A is not directly related to C
A is transitively related to C27s



How to use Neo4j
There are 3 basic steps to using Neo4j.

Creating in advance 
labels; nodes; relationships; and properties

Step 1: creating a model
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How to use Neo4j
There are 3 basic steps to using Neo4j.

Step 2: loading data
The easiest way to load data from a relational DB in 
Neo4j is by exporting the data as a CSV file

Creating in advance 
labels; nodes; relationships; and properties

Step 1: creating a model
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How to use Neo4j
There are 3 basic steps to using Neo4j.

Step 2: loading data
The easiest way to load data from a relational DB in 
Neo4j is by exporting the data as a CSV file

Creating in advance 
labels; nodes; relationships; and properties

Step 1: creating a model

Step 3: querying data
Neo4j has a built-in web application for querying data, 
so you can explore your data
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Moving from Relational DB to 
Graph DB

Not all applications are the same! 

Option 2: migrate a subset of data
Option 1: migrate all data

Option 3: duplicate a subset of data

Depending on data interconnections,  
you may consider
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Moving from Relational DB to 
Graph DB

Architectural overview

Databases

Relational 
NoSQL

End-users

Analytic 
Infrastructure

Graph Database Cluster

Application

Scientist

Data 
Mining

Ad Hoc 
Analysis

Option 2: migrate a subset of data
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Relational DB vs Graph DB

PersonID Person	  
[ Name ]

Nationality	  
[ Country ]

UK	  
University

University 
location	  

[ UK country ]
1024 Luca Italy Queen's 

University Belfast
Northern Ireland

12 Lisa UK University College 
London

England

2048 Basil UK The University of 
Manchester

England

24 Alice USA Cardiff University Wales

212 Maria Spain The University of 
Edinburgh

Scotland
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Relational DB vs Graph DB
Name Country University UK country

Luca 84 32 1

Lisa 186 3 2
Basil 186 6 2
Alice 187 25 3
Maria 165 4 4

ID Country	  
name

84 Italy

186 UK
187 USA
165 Spain

ID UK	  
Country	  

name

1 Northern 
Ireland

2 England

3 Wales

4 Scotland

ID University name
32 Queen's University Belfast

3 University College London
6 The University of 

Manchester25 Cardiff University
4 The University of Edinburgh

…difficult 
to read
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Relational DB vs Graph DB
Name Country University UK country

Luca 84 32 1

Lisa 186 3 2

Basil 186 6 2
Alice 187 25 3
Maria 165 4 4
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Relational DB vs Graph DB

Person

Country

W
AS_BORN

UK 
University

WAS_EDUCATED
IS_LOCATED

UK 
Country

IS_LOCATED

36s



Cypher: declarative query language
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Cypher: declarative query language

Performance 

Write queries 

Maintenance 

Model and store relationships
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Converting Northwind DB to Graph DB 

Northwind	  DB	  
ER	  diagram

https://www.youtube.com/watch?v=NO3C-CWykkY&list=PL9Hl4pk2FsvWM9GWaguRhlCQ-pa-ERd4U&index=6

Let’s see if  
I understand 
this ER 
diagram… 
…primary 
keys…
foreign 
keys…
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Converting Northwind DB to Graph DB 

https://www.youtube.com/watch?v=NO3C-CWykkY&list=PL9Hl4pk2FsvWM9GWaguRhlCQ-pa-ERd4U&index=6

The graph model for Northwind dataset 
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Converting Northwind DB to Graph DB 

https://www.youtube.com/watch?v=NO3C-CWykkY&list=PL9Hl4pk2FsvWM9GWaguRhlCQ-pa-ERd4U&index=6

Step 1: locate 
foreign keys, 

delete them, and 
replace them 

with 
relationships

A simple 
JOIN table 

Step 2: locate 
JOIN tables, and 
…. 
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Converting Northwind DB to Graph DB 

https://www.youtube.com/watch?v=NO3C-CWykkY&list=PL9Hl4pk2FsvWM9GWaguRhlCQ-pa-ERd4U&index=6

A simple 
JOIN table was 
converted into  
a relationship

Step 1: locate 
foreign keys, 

delete them, and 
replace them 

with 
relationships

Step 2: locate 
JOIN tables, and 
…. 
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Converting Northwind DB to Graph DB 

https://www.youtube.com/watch?v=NO3C-CWykkY&list=PL9Hl4pk2FsvWM9GWaguRhlCQ-pa-ERd4U&index=6

Step 1: locate 
foreign keys, 

delete them, and 
replace them 

with 
relationships

Step 2: locate 
JOIN tables, and 
convert them 
into relationships 
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Book review data model

LIKES
LIKES

LI
KE

S LIKES

LI
KE

S

Simple data model

… finding books for Alice according to other readers …

:Reader
name: Alice 

:Reader :Reader

:Book
title: Dune 

:Book :Book

2015, Graph Databases by Ian Robinson, Jim Webber, and Emil Eifrem45s



Common graph technology use cases: 
Fraud Detection

Banks and insurance companies lose billions 
of dollars every year to fraud. 

Graph databases offer new 
methods of uncovering fraud 
by looking at the connections 
that link individual data points
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Common graph technology use cases:	  
Fraud Detection

Look for multiple transactions from the same 
IP with different credit cards.

https://go.neo4j.com/rs/710-RRC-335/images/Neo4j_Top5_UseCases_Graph%20Databases.pdf

Example of  
fraud-detection  
with link analysis 
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Google: Knowledge Graph entities
Google Knowledge Graph has millions 
of entries that describe real-world entities, such 
as people and places.

Book 
BookSeries 
EducationalOrganization 
Event 
GovernmentOrganization 
LocalBusiness 
Movie 
MovieSeries 
MusicAlbum 
MusicGroup 
MusicRecording

Organization 
Periodical 
Person 
Place 
SportsTeam 
TVEpisode 
TVSeries 
VideoGame 
VideoGameSeries 
WebSite

Some types of entities found in the Google Knowledge Graph
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Google: Knowledge Graph entities

https://schema.org/Movie

Movie is a type of entity in the Google Knowledge Graph
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Common graph technology use cases:	  
Knowledge Graph

Knowledge graphs are a type of graph.

Knowledge graphs can reason (e.g. 
using a description logic reasoner) 
about the underlying data.

A key differentiator:  
Resource Description Framework (RDF) 

SPARQL is a RDF query language 

Neo4j supports SPARQL 

Amazon Neptune is compatible with 
SPARQL 1.1.

Organisations are 
using knowledge 
graphs to improve the 
reasoning skills50s



The results of SPARQL queries  
can be RDF graphs.

An RDF triple

Subject Object
Predicate

An RDF graph is a set of RDF triples.

Common graph technology use cases:	  
Knowledge Graph
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Example of an RDF Graph https://www.w3.org/TR/turtle/

Common graph technology use cases:	  
Knowledge Graph

RDF Graph uses 
Universal Resource Identifiers (URIs)

green-goblin Spiderman
rel:enemyOf

foaf:name
“Spiderman”

<http://example.org/#green-goblin>  
<http://www.perceive.net/schemas/relationship/enemyOf>  
<http://example.org/#spiderman> . 

<http://example.org/#spiderman> 
 <http://xmlns.com/foaf/0.1/name> 
 "Spiderman" .
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Using Amazon Neptune to build an 
Enterprise Knowledge Graph

Why do you need a knowledge graph?

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

“Amazon Neptune is a key part of the 
toolkit we use to continually expand 
Alexa’s knowledge graph for our 
tens of millions of Alexa customers” 
David Hardcastle,  
Director of Amazon Alexa.

Build virtual assistants, chatbots or question-answering systems: 
build context-aware systems that can derive at an answer based on queries and a 
vast knowledge base.

Insights with Machine Learning: use machine learning with 
knowledge graphs for better decision making and knowledge discovery. 
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shown may 

have a 
copyright 
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Questions
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