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What is a Graph!?
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ContraSted Wlth Relatlonal oneotechnology
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® Graphs are often referred to as “Whiteboard Friendly”.
The data model reflects the way a domain expert would
naturally draw their data on a whiteboard

® “The schema is the data”. Schema flexibility allows the
system to change in response to a changing environment
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Early Adopters of Graph Tech ...
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Evolution of Web Search
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Survival of the Fittest “otcmn

Evolution of Online Job Search

2010-11 201 1-12

Resume Searching &
Scoring

Social Job Search

‘M bright RESUNATE Ulassdoorcom  carperhyilder

Rbright 7

Most jobs are found through an inside connecti?
score EXpenent Ul/Ux De: friend that joins Glassdoor allows you to see more connections atmase-earmpanies
friend : insid : [
gassioor | 3,905 comnectons | 3,882 <

Invite more friends — ask them to share their connections

50 Ul Designer Intern

Get Your Bright Scores

The Bright Score instantly scores lobs with Connections

jobs relative to your experience. The Sr. Statistical Analyst, Product Creative Director

higher the score, the better the fit. Innovation frog design — San Francisco, CA
9 b Netflix ~ Los Gatos, CA

JobFocus™ Score ] Java Server Software Engineer EMERGENCY MEDICAL TECH
Electronic Arts -~ Redwood City, CA U. S.NAVY - Fremont, CA

Want better jobs? Tell us your current job title

ReCalculate f?\tfﬁ

Discrete Data + Connected Data
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A Few Uses of Graphs in Industry

(Actual Neo4j Graphs)
Social Networks

- Customer & Employee

Organizational Hierarchy

DEFENDS oy
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A Few Uses of Graphs in Industry £,
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About Neo Technology
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Four Categories of NoSQL “feotecinoo

Column-family /

Key-Val
A BigTable

Document Graph
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Our Mission:
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eneotechnology The Company

® Commercial sponsor of Neo4j
® 50 people / Ten countries / Four continents

® $25M in venture funding from Fidelity, Sunstone & Conor

® |00+ Customers,incl. 30+ of the Global 2000.

: Neo4j The Product

® Development started in 2000 in Sweden

® |0+ years of mission-critical 24x/ deployments (since 2003)

® Open sourced in 2007

® 40,000+ downloads per month. Over half a million downloads.

® TJoday the leading graph database
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Early Adopter Segments?._ ...

(What we expected to happen - view from several years ago)

Core Industries Web / ISV Finance & Datacom /
& Use Cases: Insurance Telecom

Network & Data
Center Management

Social
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Neo4j Adoption Snapshot.
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Select Commercial Customers™ Across Anticipated Segments

Core Industries Web / ISV Finance & Tel.ecm.nm-
& Use Cases: Insurance unications

= EEtson ZenOss'
etwor datad O_Jumi FR
Center Management [reyviai ey L

S sereNA JC(] ‘:_ﬁ

NIl
CISCO.

viaded careerbuilder: « u W8 Deutsche

Telekom

Social D glassdoor- ‘ L
cIaSSmates-coTi}i‘i = mlce mgﬂgt' l

Q Justdial

D i ng Li com India's No.1 local search engine

*Community Users Not Included
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Neo4j Adoption Snapshot.
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Graph Buzz! O W

M aCArth u r 'G e n i us G ra nt' Wi n ner Ma ri a A InfoWorld Home / InfoWorld Tech Watch / Buzz grows around graph databases
Chudnovsky on Graph Theory w The First Word on Tech

Wednesday, October 03, 2012

INFOWORLD TECH WATCH

Bright Launches Bright 5 ~~ grows around graph databases

h .:: W0 PaCKed W|th JObs Data ~ Interest in graph databases will continue to grow, given its
: - s ‘ Seekinq Ti p s ability to analyze data delivered in a non-relational format, such

- . as social networking data

|

\"’"“L Ty
e T T R S

W " ﬁ By Paul Krill | Infoworld £ Follow @pjkrill

/»f.f""’ 7 Graph Databases: The New Way to Access

~+-~"] Super Fast Social Data ,. 259
) i September 26, 2012 by Emil Eifrem R » ¢ . s - -‘; =) " ol Like
/ 1 . \._" '2 ‘.j':"-ﬂ’:f:' ';"..-vv_,’_.,. 2 .:"’"". v -y s 969

T - -

Ppe wih Tweat

FaCEbOOk'S SOClal Graph NeO4J -_-:-B: : N : _ Ee(.)lzéj.ea:f;z eclgsst. (l_)}ood.jot)hat
show rising use of graph databases = ==

world!
Summary: Facebook's Social Graph -- the database underlying its Graph Search engine unveiled i s 1 Daniel

yesterday-- is }ust one of many graph databases being employed for complex, connected data. Neo4j
itY 3 t TR -0

1
' * * Seven Databases

‘ ' in Seven Weeks

I saw my own Interest Graph and it's scary-
accurate. We'd certainly pay for the ability to
use the Gravity personalization technology I

Gr ﬁ)ﬁ“ st saw today at TechCrunch to help target
Databases C——- Distilled content to users.
oRELLY - 'y InfoQ ):" -

TC Michael Arrington, TechCrunch
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Top 3 Reasons for Choosing Neo4;

|. Problems with JOIN performance
2. Domain Fit for graph

3. Open-ended business requirements
necessitating fast, iterative development
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End User

Bulk Analytic
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(e.g. Graph Compute
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Graph

Visualization

- Providers

" Indexing

Message Queue
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Load
Balancer

Public. Private. Hybrid.
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Selected Case Studies
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Industry: Communications

Use case: Recommendations
Ci5Co San Jose, CA
Cisco.com
Background

* Cisco.com serves customer and business
customers with Support Services

* Needed real-time recommendations, to
encourage use of online knowledge base

* Cisco had been successfully using Neo4j for its
internal master data management solution.

* [dentified a strong fit for online
recommendations

.o
.'. neotechnology

graphs are everywhere

Knowledge
Base
Article

Knowledge
Base
Article

Knowledge
Base
Article

Message

Business problem

e Call center volumes needed to be lowered by
improving the efficacy of online self service

* Leverage large amounts of knowledge stored in
service cases, solutions, articles, forums, etc.

* Problem resolution times, as well as support
costs, needed to be lowered

Solution & Benefits

* Cases, solutions, articles, etc. continuously scraped
for cross-reference links, and represented in Neo4j

* Real-time reading recommendations via Neo4j

* Neo4j Enterprise with HA cluster

* The result: customers obtain help faster, with
decreased reliance on customer support

Neo Technctogy pnfidentiadncial
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accen;ure Industry: Logistics

Use case: Parcel Routing

Background

* One of the world’s largest logistics carriers
* Projected to outgrow capacity of old system
* New parcel routing system

* Single source of truth for entire network

* B2C & B2B parcel tracking

* Real-time routing: up to 5M parcels per day

° neotechnology

graphs are everywhere

Business problem

® 24x7 availability, year round

* Peak loads of 2500+ parcels per second

* Complex and diverse software stack

* Need predictable performance & linear
scalability

* Daily changes to logistics network: route from
any point, to any point

Solution & Benefits

* Neo4j provides the ideal domain fit:
* a logistics network is a graph

* Extreme availability & performance with Neo4j
clustering

* Hugely simplified queries, vs. relational for
complex routing

* Flexible data model can reflect real-world data
variance much better than relational

. “Whitelboard friendly” model easy to understand

Neo Technology, Inc Confidentia
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Industry: Online Job Search @
L glassdoor.com Use case: Social / Recommendations .-. neotechnology
Sausalito, CA graphs are everywhere

Background

* Online jobs and career community, providing
anonymized inside information to job seekers

Glassdoor Folow
l de A A KA 47 reviews ——

Rev ows

Glassdoor Reviews

Very Satafed =

atmbed s

Neutrad - OK 2 Q 98% Apgrove of the CEQ
Dasw a‘ed 3 A Robern Hohman

Very Diasatinfed

47 employee reviews

Business problem Solution & Benefits

* Wanted to leverage known fact that most jobs are * First-to-market with a product that let users find jobs
found through personal & professional connections through their network of Facebook friends

* Needed to rely on an existing source of social * Job recommendations served real-time from Neo4j
network data. Facebook was the ideal choice. * Individual Facebook graphs imported real-time into Neo4j

* End users needed to get instant gratification * Glassdoor now stores > 50% of the entire Facebook

* Aiming to have the best job search service, in a very social graph
competitive market * Neo4j cluster has grown seamlessly, with new instances

being brought online as graph size and load have increased

Neo Technctogy pnfidentiadncial
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SFR Industry: Communications
Use case: Network Management

J Paris, France

Background

* Second largest communications company in France
* Part of Vivendi Group, partnering with Vodafone

‘eneotechnology
graphs are everywhere
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Business problem

* Infrastructure maintenance took one full week to
plan, because of the need to model network impacts

* Needed rapid, automated “what if”’ analysis to
ensure resilience during unplanned network outages

* |dentify weaknesses in the network to uncover the
need for additional redundancy

* Network information spread across > 30 systems,
with daily changes to network infrastructure

* Business needs sometimes changed very rapidly

Solution & Benefits

* Flexible network inventory management system, to
support modeling, aggregation & troubleshooting

* Single source of truth (Neo4j) representing the entire
network

* Dynamic system loads data from 30+ systems, and
allows new applications to access network data

* Modeling efforts greatly reduced because of the near
|:] mapping between the real world and the graph

* Flexible schema highly adaptable to changing business

requirements

Neo Technology, Inc Confidential
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Industry: Communications
T Use case: Social gaming
Frankfurt, Germany

° neotechnology

graphs are everywhere

Subtitle

Background

* Europe’s largest communications company

* Provider of mobile & land telephone lines to
consumers and businesses, as well as internet
services, television, and other services

> 236,000 50 >58bn. €

Employees worldwide in 2011 Countries Revenue in 2011

Business problem

* The Fanorakel application allows fans to have an
interactive experience while watching sports

* Fans can vote for referee decisions and interact with
other fans watching the game

* Highly connected dataset with real-time updates

* Queries need to be served real-time on rapidly
changing data

* One technical challenge is to handle the very high
spikes of activity during popular games

Interactive Television Programming

Solution & Benefits

* Interactive, social offering gives fans a way to

experience the game more closely
* Increased customer stickiness for Deutsche Telekom
* A completely new channel for reaching customers
with information, promotions, and ads
* Clear competitive advantage

Neo Technology, Inc Confidential
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Industry: Web/ISV, Communications o
/ Use case: Network Management .!!aeplg :[reeegc!?ygrgr!:ogy

Global (U.S., France)

Background

* World’s largest provider of IT infrastructure, software
& services
* HP’s Unified Correlation Analyzer (UCA) application is a

/

key application inside HP’s OSS Assurance portfolio /

RSN
/
/

* Carrier-class resource & service management, problem HP Unified Correlation Analyzer
determination, root cause & service impact analysis
* Helps communications operators manage large,

HP Operations HP Network

complex and fast changing networks Manager Node Manager e Temie
Business problem Solution & Benefits
* Use network topology information to identify root * Accelerated product development time
problems causes on the network * Extremely fast querying of network topology
* Simplify alarm handling by human operators * Graph representation a perfect domain fit
e Automate handling of certain types of alarms Help ® 24x7 carrier-grade reliability with Neo4j HA clustering
operators respond rapidly to network issues * Met objective in under 6 months

* Filter/group/eliminate redundant Network
Management System alarms by event correlation

Neo Technology, Inc Confidential
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Industry: Life Sciences
Use case: Content Management

Cambridge, Massachusetts

¢ ) Seven

Background

* Bioinformatics company offering gene
sequencing
"as a service" (over the web)

* Provider of genomic information services

* Needed a new platform to support storage &
retrieval of sequenced genomes in the cloud

‘eneotechnology
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Business problem

* Neo4j is used to store metadata about each
sequenced genome (including a pointer to the
sequenced genome itself, which is a binary file
stored on Amazon S3), and to support search and
other forms of information processing against the
genomic data.

* graph database was chosen because “Our specific
domain maps naturally onto graph paradigm”.

Solution & Benefits

e Domain fit
* Domain naturally lends itself to a graph representation.
* Graph model determined to be a perfect fit.
* Agility & Performance
* Saved time with Neo4j as compared to the alternatives.
* Queries “practically write themselves.”
e Solution Completeness
* “Neo4j is incomparably better than other graph databases.”
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