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The internet



Genetic Ancestry of One Single Corn Variety



Protein Molecule



Process Workflow









Data stored as a graph
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“We found Neo4j to be literally thousands of times faster

than our prior MySQL solution, with queries that require 

10-100 times less code. Today, Neo4j provides eBay 

with functionality that was previously impossible.”

- Volker Pacher, Senior Developer



Graph 

Database
Relational 

Database

A way of representing data

Good for: 
•  Dynamic systems: where the data 

topology is difficult to predict

•  Dynamic requirements: 

the evolve with the business 

•  Problems where the relationships 

in data contribute meaning & value

Good for: 
•  Well-understood data structures 

that don’t change too frequently

•  Known problems involving 

discrete parts of the data, or 

minimal connectivity





Index Lookup Problem



Connectedness and Size of Data Set
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Relational and 
Other NoSQL 
Databases

0 to 2 hops
0 to 3 degrees
Thousands of connections

1000x 

Advantage

Tens to hundreds of hops 
Thousands of degrees
Billions of connections

Neo4j

“Minutes to 
milliseconds”

Real-Time Query Performance



Native Graph Non-Native Graph



I’m a 

Native Graph

I’m a 

Native Graph



I’m still a 

Native Graph Non-Native Graph!



Why

?

Performance

Flexibility

Insight

Faster 

Deployment

Enterprise 

Proven

Powering Next 

Generation of 

Innovation

1000x Faster
Less 

Hardware,  

Do More

Do what was 

Previously 

Impossible

Cost Savings

Change 

Schema in 

Minutes, not 

Months

Respond 

Faster to 

Business 

Needs

Future-Proof 

your 

Application

Leverage 

New Insights 

to Gain 

Advantage

10x Less Code

Cypher = 

Easy to 

Troubleshoot

Significantly 

Fewer 

Development 

Hours

Less Risk

Higher 

Conversion 

Rates

Catch More 

Fraud

Better 

Customer 

Experience

Make 

Connections 

across 

Silos

Previously 

Unknown 

Connections

Easy to 

Learn
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Real-Time 
Recommendations

Fraud 
Detection

Network &
IT Operations

Master Data 
Management

Knowledge 
Graph

Identity & Access 
Management

Common Graph Technology Use Cases

AirBnb



Illustration by David Somerville based on the original by Hugh McLeod (@gapingvoid)

RDBMS
&

Aggregate-
Oriented NoSQL

Hadoop /
MapReduce

|<————————- Graph Database & ———————>|
Graph Compute Engine

A View of the Data Management Portfolio



Let’s Hear a Few Stories

— David Meza, Chief Knowledge Architect at NASA

“Neo4j saved well over two 

years of work and one million 

dollars of taxpayer funds.”

Neo4j Impact at NASA















INVESTIGATE

Revolving Debt

Number of Accounts

INVESTIGATE

Normal behavior

Fraud Detection With Discrete Analysis



Revolving Debt

Number of Accounts

Normal behavior

Fraud Detection With Connected Analysis

Fraudulent pattern





eBay Chat Bot
• There are many Bot Frameworks based on rules engines available

• Encoding rules engines with if-then-else rules may work fine for smaller data sets, but 

quickly becomes impractical at scale

• A probabilistic Knowledge Graph for inferencing (what question should the bot ask to 

narrow the recommendation?)

• Data on probabilities come from customer behavioral patterns (tons of data)

• Augment data with additional external datasets

• Machine Learning models to augment data

• ML model as a cache

• Curation to augment data 



Natural Language Understanding



Inferencing



Mining the Knowledge Graph Reveals…



Apply insights from Knowledge Graph to better infer intent 




