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About Me

Max De Marzi - Neo4j Field Engineer i

My Blog: http://maxdemarzi.com

Find me on Twitter: @maxdemarzi
Email me: maxdemarzi@gmail.com
GitHub: http://github.com/maxdemarzi



http://maxdemarzi.com
mailto:maxdemarzi@gmail.com
http://github.com/maxdemarzi
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Consumer Web Giants Depend on Five Graphs
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Gartner

http://www.gartner.com/id=2081316
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&

Google

facebook

amazoncom.



http://www.gartner.com/id=2081316
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The Five Graphs of Love @neoqj

Friends of Friends Graph  Passion Graph Location Graph
* Real World Basis * Shared Interests * Long Distance Sucks
© Its Weighted (BFF vs « Desired Traits * Where are the single
Family) |
* Long vs Short Term peopie

* Awesome or Awkward

* Where should we meet
Safety Graph SPAM Graph

* True ldentity * Click Bait ‘ae
* Liers and Cheaters e Wanna Cam?
* Balancing Privacy * Professionals ae







Meet Jeremy

 Single

* Handsome
* Friendly

* etc

Jeremy



Friends

b o

Andreas

Michael

Madelene Kerstin



Bang With Friends => Down

Bow chicka bow wow!

You're both down to bang! Give us a
second while we load your
messages.

ﬁ
Ok

@ NeoLj

GET DATE




Better Idea @ Neoyj

'\,_ Martin lacampo from Facebook
)
& So useless, whereas Bang with Friends of Friends, that would be something.

EE toomaspai
g

o m sy @Martin lacampo Interesting idea this is.

N Ffag @& share



Friends of Friends




Deeper @® neoy]

THAT'S NOT ENOUGH

o s

.,\ !

\
WE HAVE TO GO DEEPER
= 4 - r guickmeme.com




FOFOFs

Friends of Friends of Friends s ‘ s



Cypher Query Language

Node Node

e N

MATCH (:Person { name:“Dan”} ) -[:FRIENDS]-> (:Person { name:“Ann"} )

N N, Ny N,

Label Property Label Property



Express Complex Queries Easily with Cypher 0 NEeOoL]

SQL Query Cypher Query

e s . s e e MATCH (boss)-[:MANAGES*@..3]->(sub),

WAIT g 40 81 Srseaptons, § A pomst P - e *
T (sub)-[ :MANAGES*1..3]->(report)
o O g gt Shag———.
P —— PRSP p— a\u.——::..’-:r.mu — WHERE boss .name = "fjohn Doe.”
W marager o ¢ SET W FR0M garen WRER tame « Same Rane) S e b — .
SE% e [ RETURN sub.name AS Subordinate,
MU marage gt 4 SewTe et b5 0t s
N e STy maragry - e . VKT mparas Sem ey meragn M feestuperse, § o) o
WL g o ¢ LT A g WA S+ T R ) VA g g
A B g S e o o
i~ A g vy marage « p——_—
R . o ~ B | W — AL S g AT TR g WA vavn + Pave e
TR e wpetee et age A 1 e A eg—
SON g vy Anprae Aea
28 b s tmpase v
- v marages - (WA g ooy
WM g o + ST o TROM g WEM s + P M) A e et Aee—ern
LADLS 0 tven Ao o ON marage dven i marage + Ampievs v
S iy S v

e SR, Find all direct reports and

MU dvviirgarian A) Gres Aopur ewn. o vt B LADLS 10 e Ay
'

S B how many people they manage,
R up to 3 levels down

e~







Interests

»

W
‘ 'REPORTED INTEREST h‘
Y

Jonathan

MATCH (date)-[:REPORTED_INTEREST]->(interest)
WHERE interest.name = "Foodie" AND date.gender = 'F'
RETURN date

é8 e



Likes

How Many Pages Does an Average Facebook User
Like per Country?

®] United States 70

£3 United Kingdom 43
81 France 42
4 Mexico 4
Turkey 40
= Germany 8
= Philippines 28
= India 2
& Brazil 2
== indonesia 21
’ » @ "

.
Note Thase are D 10 Gouniies with T Bgoest Sumbnr of Facebost waers a8 of Aget 4, 2013 so(lalb*efs



Tra its ATAT ¥ 12:12 PM ) ATAT ¥ 12:19 PM

€Harmony’ €Harmony’

Dear eHarmony, If your best friends had to
pick four words to describe
you, which four from this
list would they pick?

My nameis Jared

I'ma Good Listener
man woman M odest
Respectful

I'm interested
in meeting a Affectionate

man woman
Caring

Spontaneous

Physically Fit

BE» ..






Location Oneoéj

START date = node('withinDistance:[51.99,-0.19, 100.0]"')
WHERE date.gender = 'F’
RETURN date




Three Dots and a Dash éggneoqj




Recommend Love

Find your soulmate in the graph
* Are they energetic?
* Do they like dogs?
* Have a good sense of humor?
* Neat and tidy, but not crazy about it?

What are the Top 10 Potential Mates for me
e that are in the same location
» are sexually compatible
* have traits | want
e want traits | have




Cypher Query: Love Recommendation @ Neoy)

MATCH (me:Person {name:"maxdemarzi"})-[:LIVES IN]->city<-[:LIVES IN]-person
WHERE me.orientation = person.orientation
AND (me.orientation = "straight" XOR (me.gender = person.gender))
AND me-[:WANTS]->()<-[:HAS]-person
AND me-[:HAS]->()<-[:WANTS]-person
WITH DISTINCT city.name AS city name, person, me
MATCH me-[:WANTS]->attributes<-[:HAS]-person-[:WANTS]->requirements<-[:HAS]-me
RETURN city name, person.name AS person_name,
COLLECT(DISTINCT attributes.name) AS my_interests,
COLLECT(DISTINCT requirements.name) AS their_interests,
COUNT(DISTINCT attributes) AS matching wants,
COUNT(DISTINCT requirements) AS matching_has
ORDER BY matching wants / (1.0 / matching_has) DESC
LIMIT 10



Love Recommendation Results

Neo Love Matching  Match Another User

Matching Loves for Luvenia

Reload the page or click Match Another User
Love Compatibility

Your Matches
S
Mckinley in Philadelphia 1.0
Gone In Philadeiphia 1.0
Keith in Philadeiphia 1.0

v Thoughtful

v Likpable

v Likpable

v Inventve

< ?
ikl






"WANTS_TO_DATE

Awkward Graph

"WANTS_TO_DATE

Q ‘FRIENDS x ‘FRIENDS ; :WORKS_FOR
_
( _ _
Jennifer
Andreas Peter Jake

:NO_DATE

_TO_DATE



Liars & neoy

As a work of science fiction, your
resume Is only surpassed




"WANTS_TO_DATE

Cheaters Graph

"WANTS_TO_DATE

e . :LIKES
:FRIENDS :MARRIED
R s ) >

Jennifer

Andreas Lucy Jake i

:NO_DATE

‘WANTS_TO_DATE




Let’s take a closer look at Jonathan

| e ¢

Jonathan

o
in

F.



Follows

BooBooloon vocasieinDenier
Doritos logo enthusiast.

Fernando « Farsirugloa
19 - Rap Shuffle - First Professionally Made Rap
Shuffle Magazine (80+Pages) Coming Soon + Ugly

But Wealthy By 30 - DON'T STEAL SHIT FROM MY

WEBSITE
Druglord Records “OruglordRecoras
@ NYC-based boutique record label with the

philosophy: CRIME IS LORD Artists: ¢ TheLaBlancas
1JJBrine

m Lord < the 0 gh_lhfe

This is not about weed. Butt connoisseur, Quote RT

me and you'll get blocked

Drug Lordd « Covedbincess
Beyoncé is a vnrgo & | am too, so basically | AM
Beyoncé. Flawless

Cocaine So White... © Cocanetoinie
Original Cocaine So White Account

Meth Tweets ©DontMethWithe
Meth 24/7 Email: methtweets@yahoo.com

v Followmg

to 39  Following

te 39  Following

te 39  Following

te 39  Following

o [
o - [

Q NeoL]



Tweets

De B De B

£

Jonathan Dreamyman  JonathanDreamym  now
Chemistry sucks in general but illegal drugs are fabulous.,

Expand

Jonathan Dreamyman JonathanDreamym  14m
Walter could add my secret ingredient, vanilla extract! | get lots of sales in the
hood.

Expand

Jonathan Dreamyman  JonathanDreamym  17m
Walter White is my hero!

Expand

Jonathan Dreamyman  JonathanDreamym  17m
| am a huge fan of making drugs!

Expand

Jonathan Dreamyman  JonathanDreamym - 18m
| met a drug dealer last weekend. He was awesome! His gf was quite a nice lady
as well.

Expand



Real Interests @ NeoLj

= ;"‘dllﬁh-
. A
:DEMONSTRATED _INTEREST ‘ﬁﬁ
Jonathan e J A

CREATE (Jonathan:Person{name:"Jonathan Dreamyman"})

—[:DEMONSTRATED_INTEREST]-—>
(drugs:Interest{name:"Drugs"})







Click Bait & neoy

a Perfect Scenes ¥ Follow

"Wow, Jessica I'm sorry for doubting you. Daquan’s mixtape is fire!”

6,681 RETWEETS 5,876 FAVORITES - 1t %



Cam Girls/Boys

“THAT I'VE BEEN CHATTING nuuu: WITH BABES
“AL'pay.

N'T

W

B;lmqus
%1 -

3‘9 Neoyj



Professionals &P neoy

SHIP OUT

& Silicon Valley’s Sex Workers Are
Being Priced QOut of the City By Their
Own Clients

An FBI crackdown and skyrocketing rents in San Francisco are forcing them to take side
o jobs—like driving for Uber—or leave.



Financial Giants Depend on Five Graphs As Well @neoqj

Payment Graph Customer Graph Asset Graph

* Fraud detection * Org drill-through * Portfolio analytics

* Credit risk analysis « Product * Risk management

* Chargebacks recommendations * Market/sentiment analysis
* Mobile payments « Compliance

Entitlement Graph Master Data Graph

* |ldentity management <* Enterprise collaboration

* Access management ° Corporate hierarchy
e Authorization * Data governance ae




The Five Graphs of Finance




Intuit Payment Graph @neoqj

Discover latent network from multiple

product data stores - -

* Uniquely identify entities and their
connections

e Connections scored by volume of trade

Empower business-unit teams to leverage the
Intuit Payment Graph to build applications

* Graph to be available for real-time queries




Payment Graph Depends on the Customer Graph @neoqj

Consumer Profile Facets

Identity Social Demographics

Name Facebook Age
Address Yelp Gender
Phone Twitter

Email Business Profile Facets

Identity Social Demographics

Name Facebook Category
Address Yelp Revenue
Phone Twitter Employees

Email



Capturing C2B and B2B Transactions Oneoqj

CONSUMER
:
_—
e
June
1 purchase
$25.95 June
3 purchases
$650.25

m—

BUSINESS BUSINESS




#1: Payment Graph Example

Relationship
COMPANY CUSTOMER I
Name: Acme, Inc. 1 Transactions: 125
Years: 1

Zip: 95134

4

Relationship
LICENSE
Years: 8

PRODUCT
Name: Zeta

COMPANY
Name: Viva LLC

Zip: 94040

Relationship
LICENSE
Years: 3

T B

PRODUCT
Name: Payroll

\ Relationship

CUSTOMER
Transactions: 467
Years: 3

4

COMPANY
Name: Beta LLC

Zip: 94043




#1: Payment Graph Example Oneoéj

Card issuer verifies o

representation and I I
credits cardholder <

Cardholder receives
credit card statement

Cardholder calls
card issuer to dispute

transaction

Network verifies and .‘:.
N »
forwards representation iy S

to card issuer ‘J,

Streamlining
credit card

Acquirer forwards i, chargebacks i, Card issuer returns
representation I ] I l l transaction through
to card Network e —_ card network
_ e —— Yami _
Merchant receives chargeback =~. Acquirer resolves chargeback
and accepts or challenges it m ‘?. #  or forwards it to merchant
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All Companies and Customers Are Related @neoqj

OPENCOTPOTALES  heOpenDatabaseOf oy e

NS The Corporate World

GOLDMAN SACHS NEW ZEALAND ~-~ Daaa
HOLDINGS LIMITED Explore company network
Company Number 421384 e o /¥
Status Registered & - ".' é & v
Incorporation Date 22 December 1988 (almost 25 years ago) o - - o :‘{:‘
Company Type NZ Limited Company » I~ EN -

Jurisdiction New Zealand
Registered Address Lovel 38, Viero Centre, 48 Shortland Street, Auckland

NZ mhm_

Previous Names COLDMAN SACHS & PARTNERS NEW ZEALAND HOLDINGS
LIMITED (2013-13-06)
GOLDMAN SACHS JEWERE (NZ) HOLDINGS LIMITED (2050-08-
o)

J.B. WERE (NZ) HOLDINGS LIMITED (2003-0914)
J.B. WERE NEW ZEALAND LIMITED (1996-02-11)
Directors/ Officers Paul Gerard SUNDBERG, director, § Feb 1098
Duncan Ross RUTHERFORD, director, 29 Ot 2009~
Kebwoca Lowise COTTRELL, director, 14 Jon 2000~
Andrew Nicholas BARCLAY, director, 27 Jul 200>
Simon Anderson ROTHERY, director, 12 Now 2000
David Paul FERRIS, director, > Mar 2019+
Kate Alice AITKEN, director, 7 Mar 2012~




Corporate Hierarchy is Really a Graph Oneoéj

COLOMAR SATHS WaWs JTAL A e .‘n&\_rov.u-nnsu:sa
o \\
TowE O A 4 e TED K*'(ls‘i\:‘é‘?“kvtc

\ —
et

CERTMAN BACHE ALTRNLIA SCLF HOLDNGS #TV LD —
TOASMAR BADHS AL ThALS RVK‘IM YRS / et

!

OPUDCOFPONILES R - =

TR ——

GOUDMAN SACHS NEW ZEALAND - omea
WOLDINGS LIMITED [P,
———— = N\ Ve
i S

The Corporate
Hierarchy is

——— - ¢ .
— - — _
e I e —
e o

8 Vs - —— - -

e really a graph

————— —
o —— e




Cleaning and Matching for 360-Degree Master View @neoqj

Both of the records
above map to the
same record

Name
Address
City
State
Zip
Phone

Windsor Press, Inc. Name
6 North Third St Address
Hamburg City
PA State
19526 Zip
610-562-2267 Phone
ID 002114902

Name Windsor Press, Inc.
Address 6 N 3rd St

City Hamburg

State PA

Zip 19526-1502

Phone 610-562-2267

The Windsor Press
6 North 3™ Street
Hamburg

PA

19526-0465
610-562-2267




Synthetic Identities and Fraud Rings

& &

‘ 626-407-1234

|

145 Hickory Rd 415 Hickory St
Pasadena, CA Pasadena, CA

| e

626-814-6532

Quickly see which customers share the
same contact information

=
sy




Bank Fraud Using False Personas

Oneoz.j

3 fake addresses and
3 fake phone addresses
can create 9 fake customers

0“'0

0?8@




High Speed Fraud - 1000 R/S @ NeoL)

FEB122014 ONLINE PAYMENT RISK MANAGEMENT WITH NEO4)
6 COMMENTS

JAVA, PROBLEMS, RANDOM
EDIT

http://maxdemarzi.com/2014/02/12/online-payment-risk-management-with-neo4j/



http://maxdemarzi.com/2014/02/12/online-payment-risk-management-with-neo4j/

High Speed Fraud - 8000 R/S @ NeoL)

FEB272014 NEO4) AT LUDICROUS SPEED
4 COMMENTS

DEPLOYMENT, JAVA
PROBLEMS

EDIT

-
-

: \ S / : . | w5
LIGHTSPEED'IS TOO SLOW. WE'LL HAVE
T0 GO RIGHT TO LUDICROUS SPEED.

http://maxdemarzi.com/2014/02/27/neo4j-at-ludicrous-speed/



http://maxdemarzi.com/2014/02/27/neo4j-at-ludicrous-speed/

High Speed Fraud - 28000 R/S & neoyj

MAR102014 IT'S OVER 9000! NEO4) ON WEBSOCKETS
3 COMMENTS

DEPLOYMENT, JAVA
PROBLEMS

EoIT

[T'S OVER 9000!!!

http://maxdemarzi.com/2014/03/10/its-over-9000-neo4j-on-websockets/



http://maxdemarzi.com/2014/03/10/its-over-9000-neo4j-on-websockets/

The Five Graphs of Finance

Pay ent

cid Entitidfent |




Killing IAM in Order to Save It @® neos)

lan Glazer
Research Vice

Killing Identity Management in Order to Save It President and Agenda
< | AMa

insurance

paten

This will.

http://blogs.gartner.com/ian-glazer/2013/02/08/killing-iam-in-order-to-save-it/



http://blogs.gartner.com/ian-glazer/2013/02/08/killing-iam-in-order-to-save-it/

Access Control 0 NeoLj

 DRINGIPALS TTEOMFENT-RGOIS .Fol;“
CONTENT_ROOT
SECURITY ’\‘—

NTENT
HAS_CHILG_CONTENT
PRINEIPAL 4
URITY HAS_CHILE-CONTENT
|S_MEM8 3 - ﬂags: -H

PRINEIPAL IS, MEMBER] OF_GROUP 1995

SECURID:
o AW HAS_CHILD, CONTENT




Permission Resolution @ NEeoL)
MAR 182013 PERMISSION RESOLUTION WITH NEO4) - PART 1

8 COMMENTS
JAVA, PROBLEMS | CAN HAIIPEHMISSIBNS
EDIT -

),
T

dnie

"y
memegenerator.net

http://maxdemarzi.com/2013/03/18/permission-resolution-with-neo4j-part-1/



http://maxdemarzi.com/2013/03/18/permission-resolution-with-neo4j-part-1/
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The Five Graphs of Finance




Asset Graph Examples

Portfolio Analytics IT Asset Management

* e
s oo .
wons aem o
. §
£l v —
cortara contsm
» ¥R » nem .
[ ras ] = o =
Nas N Tos
S1S3%  sOES  ssem @@ DS gy ) .\ : =
. = —gund ) P
P . d A\
ot
. ®eo0 o ®_
reprmers — . p < — W
14304500 ® ©o i <
ras ™ o (=] ‘ (s} @
-> e o S e
-~

Oneoz,j

Risk Analysis




Express Complex Relationship Queries Easily

For a given fund, return all assets
that are made up of other assets,
ordered by the total number of
included assets

Cypher Query

MATCH (fund)-[:INCLUDES*@..n]->(sub),
(sub)-[:INCLUDES*1..n]->(asset)

WHERE fund.ticker = “TRLGX”

RETURN sub.ticker AS Asset_Group,
count(asset) AS Total

ORDER BY Total DESC

SQL Query

AL T Bl s AL SR . W i D
o

AT g ot A1 v At ann, § AL ot

P e apas o

P marages et BT A s W ama - e e |
i~

N g e ) fre My e e g Seee g A e

SR marager o ¢ SEAT @ FROM geron WK teme « Shame Rane)
A0 90 srerdapm—on

o

HUT marage st 8) SrRCRAIIT SN, STV SrTR Tt agen b5 10T

L i g N

(M Aasvmees ewve macages | Aaneceen g
WA g g+ WEATT o TROM g WSO sy + P M)
wwm

WFM
O~

Mt riany A) e A g o st R

=

HUCT merager Sachy_Peragn 45 Beacheporeed § 43 ove

PN paran rapeee g

WL g g M o IROA g WAL s« e R

WO marager ot ¢ LT W TROM geree WM e - Tame Rame )
P O e e e
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A e e ey g+ TS gt

W g ol [ RO it WA it + Pt S|
S e bager—

1447
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SO0 T grwrapomen A frartegormn, w1 oo Al s
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AL 0 e g
1.
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T s b in gy A S g ) st

B e L Rpv -
WO g gt - TELICT o (RO g SSEM v + e S|
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http://m.name/

The Five Graphs of Finance



Research Management %’ Neo)

StockTwits

E HedgeFund

Intelligence

., BarclayHedge
'

ternative [nvesoment Databases

@ evestment|HFN

MCORNINGOTAR ™
A

EUREKAHEDGE

Bloomberg




High Frequency Lies @ NeoL)

WALL STREET & MARKETS

How Does One Fake Tweet Cause a Stock
Market Crash”

By Christopher Matthews @crobmatthews = April 24, 2013 6 Comments

<‘204_ W Tweet 151 S+1 19 m 32 Pinit Read Later

At 1:07 p.m. on Tuesday, the Twitter feed of the Associated Press told us that

Barack Obama had been injured in an explosion at the White House. The RELATED
tweet was fake — the product of a hack — but given the events in Boston last Money Talking: How High-
week, the news spread like wildfire, garnering more that 4,000 retweets. Frequency Trading is Impacting

Your Investments



Research in Context

Musk's April 1 tweet touts a 'Model W’
/0 Comments 2 Print 1, Reprints () Respond & Kl [ O (NN s |

NICOIDI . W

The blog post gives details about a watch
that can “tell the time no matter where you
are on Earth.”

Kathleen Burke

Automotive News

April 1, 2015 - 5:45 pm ET

Tesla Motors is coming out with a new product,
and it's not a car. Or so Tesla CEO Elon Musk
told his Twitter followers on April 1.

Musk tweeted about a new blog on the company’s
website today: "Announcing the amazing Tesla
Model W."

The blog post gives details about a watch that
can “tell the time no matter where you are on
Earth.”



Linked Data

Connect to the
Semantic Web




Technology for Managing
the Five Graphs of Finance



Intercontinental Exchange @ Neoy)

Social network _ o
for brokers



Hello World Recommendation




Hello World Recommendation




Movie Data Model %@ Neoyj

title: y title: x
genres: [X,y,z] genres: [xy,z]

[username: x

username: y




Cypher Query: Movie Recommendation * Neoy)

What are the Top 25 Movies
e that | haven't seen
* with the same genres as Toy Story
e given high ratings
* by people who liked Toy Story

MATCH (watched:Movie {title:"Toy Story”}) <-[r1:RATED]- () -[r2:RATED]-> (unseen:Movie)
WHERE rl.rating > 7 AND r2.rating > /

AND watched.genres = unseen.genres

AND NOT( (:Person {username:”"maxdemarzi"}) -[:RATED | WATCHED]-> (unseen) )

RETURN unseen.title, COUNT(*)

ORDER BY COUNT(*) DESC

LIMIT 25



Relational Databases Can’t Handle Relationships Well 0 NeoyL)

* Cannot model or store data and relationships
without complexity

* Performance degrades with number & levels of
relationships, and database size

* Query complexity grows with need for JOINs

* Adding new types of data and relationships
requires schema redesign, increasing time to
market

Slow development
Poor performance

... making traditional databases inappropriate when Low scalability
relationships are valuable in real-time Hard to maintain



NoSQL Databases Don’t Handle Relationships @ Neoy]

* No data structures to model or store N——
relationships B_=xses |

Nonaen sanereot) Chicops, w0 cu1,| INEO4)

*lacer 2015 Paetor 2LATSAOMENE

* No query constructs to support
relationships

whates (oloLy 1 Chloape, Stater L))

(e PhLLLy, VID: PPR, Growps: [ONI,E00,5081) Dooumean: 08
(hatm Bt} Chleage, TI0¢ TP, Menbwas (PP, 09,00 ), DB :
ok mn Fama,

* Relating data requires “JOIN logic” in the e P
application ol S U
* No ACID support for transactions mambase - Reds

... making NoSQL databases inappropriate when
relationships are valuable in real-time



Real-Time Query Performance Qneoqj
Performance must hold steady with scale

Response Time

>

Neodj is

1000x faster
Reduces minutes
to milliseconds

Relational and
Other NoSQL
Databases

Neo4]

0to 2 hops Tens to hundreds of hops
0 to 3 degrees Thousands of degrees
Thousands of connections Billions of connections

Connectedness and Size of Data Set



Re-Imagine Your Data as a Graph

Neodj is an enterprise-grade graph
database that enables you to:

* Model and store your data as a
graph

* Query relationships with ease
and in real-time

* Seamlessly evolve applications
to support new requirements by
adding new kinds of data and
relationships

Pornen (e Lawrenes |isamrve

e S Saarieg’ Bere T

Agile development

High performance

Vertical and horizontal scale
Seamless evolution
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