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Popularity Changes
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Number of Orders and Amount of Sales (last year)
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Process Workflow
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Shipping Workflow
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Telecom network architecture
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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, Neo4| provides eBay
with functionality that was previously impossible.”

- Volker Pacher, Senior Developer

@ neos)



Away of representing data
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Relational Graph
A ‘ . ‘ Database Database
CGood for: CGood for:

» Well-understood data structures * Dynamic systems: where the data
that don’'t change too frequently topology is difficult to predict
» Known problems involving « Dynamic requirements:
discrete parts of the data, or the evolve with the business
minimal connectivity » Problems where the relationships

In data contribute meaning & value




T IS NOT THE STRONGEST OF THE
SPECIES THAT SURVIVE NOR THE MOST
INTELLIGENT BUT THE ONE
MOST RESPONSIVE TO CHANGE

Charles Darwin (1809 - 1882)
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Real- Time Query Performance




Native Graph Non-Native Graph
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Common Graph Technology Use Cases
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Real-Time Fraud Network & Master Data Knowledge Identity & Access
Recommendations Detection IT Operations Management Graph Management

e
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A View of the Data Management Portfolio

Discrete Data
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Illustration by David Somerville based on the original by Hugh MclLeod (@gapingvoid)




“Neo4j saved well over two ~
years of work and one million
dollars of taxpayer funds.”

/

— David Meza, Chief Knowledge Architect at NASA



TOPIC MODELING asf

Topic proportions and
Topics Documents assignments

gene .04 [ ———
ana 6.0

genetic 8.81 Seeking Life's Bare (Genetic) Necessities T

\

LDA Model from Blei (201 1)

Topic models are based upon the idea that documents are mixtures of topics,

where a topic is a probability distribution over words.
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Typical Recommendation Engine
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& Tweet

Justin Shanes ]
@justinshanes

Amazon thinks my recent humidifier
purchase was merely the inaugural
move in a newfound hobby of
humidifier collecting.

3:18 pm - 29 Nov. 16

10.4K Retweets 29.4K Likes

O [ O ™

3 v
- November 30, 20716 at 4:54am - ;A

Amazon apparently believes that my recent purchase of a couple of
portable ceramic heaters was merely the initial move in a grand plan to

corner the world market on portable ceramic heaters.

o You and 14 others

1 Comment
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NEQO4j USE CASES

Real Time Recommendations
Master Data Management
Fraud Detection

Graph Based Search

Network & IT-Operations

Identity & Access Management
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“Graph databases offer new methods of uncovering
fraud rings and other sophisticated scams with a
high-level of accuracy, and are capable of stopping
advanced fraud scenarios in real-time.”

Large Intelligence Agency
Cyber Security Expert



Augmented rFraud Detection

1. 2. 3. 4. 0.

Endpoint-Centric Navigation Centric  Account-Centric

Cross Channel Entity Linking
Analysis of users and Analysis of Analysis of anomaly Analysis of anomaly Analysis of
their end-points navigation behavior behavior by channel behavior correlated relationships to detect
and suspect across channels organized crime and
patterns collusion
DISCRETE ANALYSIS CONNECTED ANALYSIS

N L



Fraud Detection With Discrete Analysis

Revolving Debt
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Fraud Detection With Connected Analysis

Revolving Debt
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Chat to save .
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It’s as effortless as chatting with a friend O G
in Facebook Messenger - = .
Only this is a friend who works for you, .
a friend who knows your sizes,
a friend who saves you money,
gets your taste,

. Best Value ¢ 78 sold + 4.7 star Fas
finds you the best deals. $297.99 - Apple iPhone 6 16GB $32
That’s a hell of a friend. -

View item
-D + - Sh9ppmg ebay More in Best Value
~ Reinvented




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

My husband needs some new black leather dress shoes but | want to spend less than $80, what do you have?
1 A J \ ¥ & € ¥

= T eyt Segret & I Y Y Y Y

Target gender Color
Material Price Range

Item Condition

Product
Intent Intent



Inferencing




Mining the Knowledge Graph Reveals...

Category: Athletic Shoes

Product: Eggplant Foamposite Sneakers
Brand: Nike
Style: Basketball Shoes

Release Date: 2009

A
( )
| am looking for the eggplant {oamposite}s.
\ )
Y b

Color: Purple Material: Foamposite




Apply insights from Knowledge Graph to better infer intent

| am looking for the eggplant iphone case.

\ JX )
Y Y

Color: Purple Product: Phone Case
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