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Not Only SQL



What's so bad about

Relational

—4

I

VOLUME Complexity
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The Relational Crossroads

DENORMALISE

Aggregate data into documents

RICHER MODEL

Connected structured data

Expressive power

; é Simple data model

Map-reduce friendly Fast graph traversals




\ | / Denormalise

Four NOSQL Categories

arising from the “relational crossroads”

l

Normalise
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So what is a graph database?

e OLTP database
— “end-user’ transactions

* Model, store, manage data as a graph
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Meet Leonhard Euler

e Swiss mathematician

* |Inventor of Graph
Theory (1736)
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What is a graph?

PN
®eneotechnology



What is a graph?
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What are graphs good for?

Complexity

logy



Data Complexity

complexity = f(S1ze, semi-structure, connectedness)
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rpal
EXABYTES

1 227 (sNat:o ) Value
ymbo
1 30 SAEIIES kilobyte (kB) 103
6
EXABYTES ‘ megabyte (MB) 10

B | gigabyte (GB)  10°

2005 2010 2015 terabyte (TB)  10'2

petabyte (PB)  10'®

:' exabyte (EB) 10'®
oneo techn_olo qy zettabyte (ZB) 10%!

yottabyte (YB) 1024



The Real Complexity

oo - e, Semmi-structure, CONNeEctedness)
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Semi-Structure
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Semi-Structure

USER_ID

FIRST_NAME

LAST_NAME

EMAIL_1

EMAIL_2

FACEBOOK

TWITTER

SKYPE

315

Rik

Van Bruggen

rik@neotechnology.com

rik@vanbruggen.be

NULL

@rvanbruggen

rvanbruggen

Email: rik@neotechnology.com

Email: rik@vanbruggen.be

Twitter: @rvanbruggen
Skype: rvanbruggen

° .neotechnology

CONTACT

USER

CONTACT_TYPE




The Real Complexity

ompenity = e, Setmi-structure, CONNectedness)
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Examples of Connectedness

Rik Van Bruggsn |
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Remote

Site A

VPN
Avaya Security
IP Office N L X | Device

Site to Site
VPN tunnels

ISP router

Voicemail
Server
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Frequently Bought Together

p— —— R Price For All Three: £69.50
L BREEC (g addal three to Basket
% Show availability and delivery detzils

# This item: Patterns of Enterprise Application Architecture (The Addison-Wesley Signature Series) by Martin
Fowler Hardcover £24.00

™ Enterprise Integration Patterns: Designing, Building, and Deploying Messaging Solutions (Addison-Wesley
Signature Series (Fowler) Addison-Wesley Sign) by Gregor Hohpe Hardcover £22.00

@ Domain-driven Design: Tackling Complexity in the Heart of Software by Eric Evans Hardcover £23.50

Customers Who Bought This Item Also Bought

LOOK INSIDE! LOOK INSIDE!

LOOK INSIDE!

Thsin Paliesms
; e

\‘J Enterprise Integration Service Design Patterns: Design patterns : elements of Domain-driven Design:
Patterns: Designing, ... Fundamental Design ... reusable ... Tackling Complexity in ...
Gregor Hohpe Rebert Daigneau Erich Gamma Eric Evans
YRR (16) YR (2) Yorododods (51) Yololodelt (13)
Hardcover Hardcover Hardcover Hardcover
£22.00 £19.97 £21.00 £23.50
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YASIV Search: Y8 $ lgraph databases 3 Tweet
Found Products (115) Hide Graph Databases
JavaScript Patterns $19.99  — ce: $24.11
The Core i0S 6 Developer's ES?EE':;” E.ifrem
Cookbook (4th Edition) $25.35 .
(Developer's Library) M Published: 2013-06-17
- e Ny Pages: 224
Programming in Objective-C ﬁvn- ﬁ
(5th Edition) (Developer's $29.47 Lfﬂ i 4
Library) g OE e amazoncom.
Hadoop: The Definitive Guide $27.89 -? 7.’; . ! ﬁ
Mining the Social Web: ! { —
Analyzing Data from Facebook, $26.88 . rh - w
Twitter, LinkedIn, and Other il 23 l .h ! -
Social Media Sites - _ n 3 _;Em Product Description
Version Control with Git: = - =/ .
Powerful tools and techniques -1 2o | | __ B L. ML -~ Discover hovy graph databases can hglp you manage
for collaborative software $21.33 i w‘: - and query highly connected data. With this practical
development & N S ) ) 2 book, you'll learn how to design and implement a
Mol Popularity - ] .9 5 ot & h ’ graph database that brings the power of graphs to
oo TN | B o T i
, ot bear on a broad range of problem domains.
ﬁ : - = Whether you want to speed up your response to
3 H _ & ﬁ user queries or build a database that can adapt as
l TN your business evolves, this book shows you how to
. apply the schema-free graph model to real-world
problems.
E? Learn how different organizations are using graph
@ databases to outperform their competitors. With
] this book’s data modeling, query, and code
examples, you'll quickly be able to implement your
= = ] own solution.
= 3
A N . e Model data with the Cypher query language
...3; - :E: A * ﬁ and property graph model
s 1 ! T X7 A e Learn best practices and common pitfalls
. — = N when modeling with graphs
-" ? g = Im, e Plan and implement a graph database solution
ol . AL . ‘ in test-driven fashion
yau. %_,: == e Explore real-world examples to learn how and
g. 2T . why organizations use a graph database
i h e Understand common patterns and
iy = ’ components of graph database architecture
ﬁ e Use analytical techniques and algorithms to
E Il. mine graph database information
out | Blog | Twitter | Facebook | Contact:: E
(C) 2012 Andrei Kashcha n_m”& Canada China France Germany Italy Japan Spain UK H' —
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Graphs Are Everywhere
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Neodj is a Graph Database

* JVM based

* ACID transactions
* Query language

* Rich Java APIs

* Using the Property Graph
model
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Describing Graphs

BeerBrand

Alcohol
Percentage

Brewery BeerType

Brouwerij
Bockor

PRECEDES

®eneotechnology



A Hairballl
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Querying a Graph

* Graph local

— Contextualized “ego-centric” queries

e “Parachute” into graph
— Start node(s)
* Found through Index lookups

* Crawl the surrounding graph

— 2 million+ joins per second

* No more Index lookups:
Index-free adjacency
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Queries: Pattern Matching

o

Pattern




Don’t worry (as much) about the

Start Node

® /
Pattern

..o n‘
‘eneotechnology












et

Pattern

Non-Match




Non-Match

Not anchored to

start node
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Describing Graphs

BeerBrand

Neo
BRRfoBeer
I/f-\xo'g J’>@mplns

o

IS A

HAS_ALCOHOL_PE

Alcohol
Percentage

Brewery

BeerType

Brouwerij
Bockor

PRECEDES
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Graph Visualisations

* Web Admin
* Neography / Neovigator
* Neoclipse

* Gephi, Prefuse, d3.js, etc....
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® Neoyj

Dashboard

Neodj Web Admin

Data browser

Console Indexes Server info

rels:17

Q 0 + Node < Relationship

Returned 1 row. Query ook 59ms

® neote;hn_qlpgy

o Style DG Re-layout X Clear

"Abdij Notre-Dame d'Orval”



elaO0YP+DB . )
0, Connections £ & 5 O T Daabase graph 5 Cypher Editor |
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id: 10014
D name: appist
_nf_!!m_,
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Contents %7 Search
Related Topics W Bookmarks
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Neodj Craph view

The Neod) Graph view visualizes the
nodes and relationships avalable in a
Neodj node space.

See also

3 (Soa Neatl Canhview

L Using Neodj Properties view
0 Graph database concepts
More results

% Search for Database graph view

¥ s-mr; =0
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Other Visualisation options:

 Linkurio.us
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Biography

Clinton "Clint™ Eastwood, Jr. is an American
film actor, director, producer, and composer
He has received five Academy Awards, five
Golden Globe Awards, a Screen Actors
Guild Award, and five People’s Choice
Awards—including one for Favorite All-Time
Motion Picture Star. Eastwood is known for
his alienated, morally ambiguous, anti-hero
acting roles in violent action and westem
films, particularly in the 1960s, 1970s, and
1980s. Eastwood was bom in San
Francisco, California, to Clinton Eastwo
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Case Studies
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Contact Us

* Neo Technology UK
5-11 Lavington Street
London
SE1 ONZ
ENGLAND
+44 808 189 0493

* rik@neotechnology.com or
* +32 478 686800
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