
Intro to Graphs and Neo4j



What are we going to do?

• Why graphs?

• What do we use graphs for?

• Intro to the property graph model

• The whiteboard model is the model

• Querying the graph



Why graphs?



The world is a graph – everything is connected

• people, places, events

• companies, markets

• countries, history, politics

• sciences, art, teaching

• technology, networks, machines, 
applications, users

• software, code, dependencies, 
architecture, deployments

• criminals, fraudsters and their behavior



What are people using 
graph databases for?



Use Cases

Internal Applications

Master Data Management 

Network and 
IT Operations

Fraud Detection

Customer-Facing Applications

Real-Time Recommendations

Graph-Based Search

Identity and 
Access Management



Social Network



Impact Analysis



Logistics & Routing



Recommendations



Access Control



Fraud Analysis



Intro to the property graph model



Neo4j Fundamentals

• Nodes

• Relationships 

• Properties 

• Labels

• Relatie Type



Car

Property Graph Model Components

Nodes
• Represent the objects in the graph
• Can be labeled

Person Person



Car

DRIVES

Property Graph Model Components

Nodes
• Represent the objects in the graph
• Can be labeled

Relationships
• Relate nodes by type and direction

LOVES

LOVES

LIVES WITH

OW
NS

Person Person



Car

DRIVES

name: “Dan”
born: May 29, 1970

twitter: “@dan”
name: “Ann”

born:  Dec 5, 1975

since: 
Jan 10, 2011

brand: “Volvo”
model: “V70”

Property Graph Model Components

Nodes
• Represent the objects in the graph
• Can be labeled

Relationships
• Relate nodes by type and direction

Properties
• Name-value pairs that can go on 

nodes and relationships.

LOVES

LOVES

LIVES WITH

OW
NS

Person Person



Exercise: Graphs are all around us

Can you identify nodes and relationships in the room? 



Summary of the graph building blocks

• Nodes - Entities and complex value types

• Relationships - Connect entities and structure domain

• Properties - Entity attributes, relationship qualities, metadata

• Labels - Group nodes by role



Whiteboard
Friendliness

Easy to design and model direct representation of the model



Whiteboard friendliness



Tom Hanks Hugo Weaving

Cloud Atlas
The Matrix

Lana
Wachowski

ACTED_IN

ACTED_IN ACTED_IN

DIRECTED

DIRECTED

Whiteboard friendliness



name: Tom Hanks
born: 1956

title: Cloud Atlas
released: 2012

title: The Matrix
released: 1999

name: Lana Wachowski
born: 1965

ACTED_IN
roles: Zachry

ACTED_IN
roles: Bill Smoke

DIRECTED

DIRECTED

ACTED_IN
roles: Agent Smith

name: Hugo Weaving
born: 1960

Person

Movie
Movie

Person Director

ActorPerson Actor

Whiteboard friendliness



Whiteboard friendliness



Neo4j is a Graph Database



Neo4j

fast

reliable

no size 
limit

binary & 
http 

protocol

ACID 
Transactions

2-4 M
ops/s 

per core

Clustering
Scale & 

HA

official 
Drivers

Neo4j is a database



Neo4j

native 
GraphDB

Cypher
Query

Language

Developer 
Workbench

extensible 
Procedures & 

Functionsschema 
free

Property 
Graph 
Model

Graph 
Visualization

Graph 
Storage

Neo4j is a graph database



Graph Querying



A pattern matching query language made for graphs

29
￼

Cypher



30
￼

• Declarative

• Expressive

• Pattern Matching

Cypher



Pattern in our Graph Model

LOVES

Dan Ann

NODE NODE

Relationship



Cypher: Express Graph Patterns

            (:Person { name:"Dan"} ) -[:LOVES]-> (:Person { name:"Ann"} ) 

LOVES

Dan Ann

LABEL PROPERTY

NODE NODE

LABEL PROPERTY

Relationship



Cypher: CREATE Graph Patterns

CREATE (:Person { name:"Dan"} ) -[:LOVES]-> (:Person { name:"Ann"} ) 

LOVES

Dan Ann

LABEL PROPERTY

NODE NODE

LABEL PROPERTY

Relationship



Cypher: MATCH Graph Patterns

       MATCH (:Person { name:"Dan"} ) -[:LOVES]-> ( whom ) RETURN whom

LOVES

Dan ?

VARIABLE

NODE NODE

LABEL PROPERTY

Relationship



A graph query example



A social recommendation



MATCH (person:Person)-[:IS_FRIEND_OF]->(friend),

      (friend)-[:LIKES]->(restaurant),

      (restaurant)-[:LOCATED_IN]->(loc:Location),

      (restaurant)-[:SERVES]->(type:Cuisine)

WHERE person.name = 'Philip' 

AND loc.location='New York' 

AND type.cuisine='Sushi'

RETURN restaurant.name

A social recommendation



A social recommendation



End of Module
Intro to graphs and Neo4j

Questions?


