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Welcome to WDG Data Club!

What is WDG Data Club?

* Training and sharing sessions on Data Science topics
* With hands-on lab or collaboration workshop
* Place for collaborative learning among early career folks and experts

What is the purpose of Data Club?

* Provide training and information on data-focused topics

* |dentify organizational knowledge gaps

* Provide opportunities to build connections with the WDG Data Science Community (and
beyond)



The 15t Rule of Data Club...

* Talk about Data Club
* Participate and learn together
* Share what you learn with others



Looking Ahead

Upcoming talks (Every 2 weeks)
* Feb 7 Azure Ignite Impacts (tentative)
* Feb 21 BIG (Business Intelligence Graph) updates

For information and announcements

* join ‘dataclub’ alias on idweb
(http://idwebelements/GroupManagement.aspx?Group=dataclub&Operation=join)

Data Club content
e https://aka.ms/DataClub

Please give us Feedback
* Link in follow-up email following session
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M. David Allen

Partner Solution Architect at Neo4;
@mdavidallen |david.allen@neo4j.com




What are we going to do today?

« Intro to graphs and Neo4;

« Why Graphs? What are people using Neo4j for?
» Property Graph Data Model

« Querying Graphs: Introduction to Cypher

« Data Import

« Developing Applications



Remote? Follow Along in Real Time %’ NeoL)

Search Azure Marketplace for Neo4j Sandbox Use Cases
Enterprise and launch an empty ‘ RRSERA— Recormendebrs
database! (Latest: 3.5.1) s 7, i e st oo,
OR A iisisiiisicuid
e, S

from Manchester, UK

https://neodjsandbox.com

Twitter ~ Legis-Graph
Sgn In using Twatter, and this Sandoox will ailow yau 10 @.‘:" US Congress modeied as a Graph ~ bils, votes, members,
Grapn your Twdtter network, incluaing peopie and tweets! o and more,

*  Free temporary instance @ TrumpWorld Blank Sandbox

. Using this cataset provided by Ruzzieed, nvestigaie the Get started with Neo4d) with & Biark Siate ~ create your own
* Get started with pre-loaded data corecire s s e o e g
IN Minutes Russian Twitter Trolls @ ICIJ's Paradise Papers

Expiore daa reieased by NSC News rom their investigation © Expiors atest dataset *om ICK which expiones Ino ofsnore

N0 Russian Twitter Trolis around the 2016 US election financial affairs of poificians. celetvitios and nigh-net-worth
nanviaoals,
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What are we going to do?

 Why graphs?

« What do we use graphs for?

» Intro to the property graph model

« The whiteboard model is the model

« Querying the graph



Why graphs?




The world is a graph — everything is connected

?‘9 NeoL]

* people, places, events

* companies, markets

* countries, history, politics
* sciences, art, teaching

* technology, networks, machines,
applications, users

» software, code, dependencies,
architecture, deployments

* criminals, fraudsters and their behavior



The world is a graph — everything is connected

* people, places, events

* companies, markets

* countries, history, politics
* sciences, art, teaching

* technology, networks, machines,
applications, users

facebook

» software, code, dependencies,
architecture, deployments

* criminals, fraudsters and their behavior



The world is a graph — everything is connected %’ NeoL)

* people, places, events

* companies, markets

* countries, history, politics
* sciences, art, teaching

* technology, networks, machines,
applications, users

» software, code, dependencies,
architecture, deployments

* criminals, fraudsters and their behavior



What are people using
Neodj for?



Neodj - Transforming 100s of Large Enterprises
For Over 14 Years

. - . - P AnN
Real-time promotion romoe Marriott’s Real-time M Handling Package &HO
recommendations 50 Pricing Engine wmarciorr  Routing in Real-Time (&

» Record “Cyber Monday” sales RETAIL » 300M pricing operations per day » Large postal service with over 500k

» About 35M daily transactions » 10x transaction throughput on half the employees

» Each transaction is 3-22 hops hardware compared to Oracle * Neodj routes 7M+ packages daily at peak,

» Queries executed in 4ms or less » Replaced Oracle database with peaks of 5,000+ routing operations per

« Replaced IBM Websphere commerce second.




Use Cases ?‘9 neoy

Internal Applications Customer-Facing Applications
Master Data Management Real-Time Recommendations
Network and Graph-Based Search
IT Operations Identity and
Fraud Detection Access Management

S
Ly







Neo4j Fundamentals

* Nodes
» Relationships
*  Properties

« Labels



Property Graph Model Components @ NeoL)

Nodes

* Represent the objects in the graph
* Can be labeled




Property Graph Model Components

Nodes

* Represent the objects in the graph
* Can be labeled

Relationships
* Relate nodes by type and direction




Property Graph Model Components ?‘9 Neos)

name: “Dan”
Nodes born: May 29, 1970 name: “Ann”
* Represent the objects in the graph twitter: "@dan” BovR:: Bee 21975

* Can be labeled

Relationships
* Relate nodes by type and direction

Properties

* Name-value pairs that can go on
nodes and relationships.

sin

Jan 10, 2011

brand: “Volvo”
model: “V70”



Summary of the graph building blocks %9 Neoy|

* Nodes - Entities and complex value types
* Relationships - Connect entities and structure domain
*  Properties - Entity attributes, relationship qualities, metadata

* Labels - Group nodes by role



Whiteboard

Friendliness o

Easy to design and modeldirect representation of the model




Whiteboard friendliness




Whiteboard friendliness

Hugo Weaving

ACTED IN

ACTED IN
The Matrix
Cloud Atlas
DIRECTED

Lana
Wachowski1l

ACTED IN

DIRECTED



Whiteboard friendliness

%Q NeoL]

Person Actor Person j Actor

name: Tom Hanks name: Hugo Weaving
born: 1956 born: 1960

ACTED IN ACTED IN

roles: Bill Smoke roles: Agent Smith
ACTED IN

roles: Zachry

Movie
Movie § title: The Matrix

title: Cloud Atlas released: 1993
released: 2012

DIRECTED

Person MW Director

DIRECTED name: Lana Wachowski
born: 1965



Whiteboard friendliness

Hugo
Weaving




t.'._.‘, J ’ - A P o o - = ¢ £

ia: ":-‘.-‘ . p '.f-h o .-, "-.3.t = il :.". 1) T
‘ 6?&11-:1-: L N P
)

ﬂ’l'v ."'1'}‘ " . e A
A - g ¢ " A ¢
. . | ‘ ..( - -.- |




Neodj is a database

ACID binary &
Transactions http

protocol

reliable Clustering OfﬁCial
Scale & Drivers

HA

2-4 M
ops/s
per core




Neodj is a graph database

Graph

Storage Developer

Workbench

Graph
Visualization
native

GraphDB

extensible
Procedures &
Functions

Cypher

Query

schema
Language

free







Cypher

A pattern matching query language made for graphs



Cypher

» Declarative
« EXxpressive

» Pattern Matching



Pattern in our Graph Model

NODE | NODE




Cypher: Express Graph Patterns

Relationship
|

(:Person { name:"Dan"}) -[:LOVES]-> (:Person { name:"Ann"} )



Cypher: Express Graph Patterns

Relationship
|

(:Person { name:"Dan"}) -[:LOVES]-> (:Person { name:"Ann"} )

I I I I
LABEL PROPERTY LABEL PROPERTY



Cypher: Express Graph Patterns

NODE Relationship NODE
| | |

(:Person { name:"Dan"} ) -[:LOVES]-> (:Person { name:"Ann"} )

I I I I
LABEL PROPERTY LABEL PROPERTY



Cypher: CREATE Graph Patterns

Relationship

CREATE (:Person { name:"Dan"} ) -[:LOVES]-> (:Person { name:"Ann"})

l I I l
LABEL PROPERTY LABEL PROPERTY




Cypher: MATCH Graph Patterns

Relationship

MATCH (:Person { name:"Dan"}) -[:LOVES]-> ( whom ) RETURN whom

l I I
LABEL PROPERTY VARIABLE




Cypher: MATCH Graph Patterns

NODE Relationship NODE
| | |

MATCH (:Person { name:"Dan"}) -[:LOVES]-> ( whom ) RETURN whom

I i I
LABEL PROPERTY VARIABLE
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A social recommendation

n Sushi restaurants in New York, New York that my friends likel

&) Sushi restaurants in New York, New York that my friends fike

name:
Zushi Zam

cuisine:
Sushi

location:
name: New York
iSushi




A social recommendation

n Sushi restaurants in New York, New York that my friends Iikel Q

v Sushi restaurants in New York, New York that my friends like

MATCH (person:Person)-[:IS FRIEND OF]->(friend),
(friend)-[:LIKES]->(restaurant),
(restaurant)-[ :LOCATED IN]->(loc:Location),
(restaurant)-[ :SERVES]->(type:Cuisine)

WHERE person.name = 'Philip’

AND loc.location="New York'

AND type.cuisine="'Sushi'’

RETURN restaurant.name
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9 Sushi restaurants in New York, New York that my friends like




A social recommendation

n Sushi restaurants in New York, New York that my friends Iikel

"6-?. Sushi restaurants in New York, New York that my friends like

MATCH (person:Person)-[:IS FRIEND OF]->(friend),
(friend)-[:LIKES]->(restaurant),
(restaurant)-[ :LOCATED IN]->(loc:Location),
(restaurant)-[ :SERVES]->(type:Cuisine)

WHERE person.name = 'Philip’

AND loc.location="New York'

AND type.cuisine="Sushi'’

RETURN restaurant.name
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Cypher is just ASCII Art

E

What | learned in Neo4j training today. You draw
ascii art to code.

RETWEET LIKE
1 1 |

11:15 PM - 15 Sep 2015

?‘9 NeoL

Jay Hartford {x 2 Follow
@HL_Jayford
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Nodes

Nodes are drawn with parentheses.

()



Relationships

?‘9 NeoL]

Relationships are drawn as arrows, with additional detail in brackets.

-->
-[ :DIRECTED]->



Patterns %9 Neoy)

Patterns are drawn by connecting nodes and relationships with hyphens,
optionally specifying a direction with > and < signs.

O)-11-0)
()-[1->0)
O)<-[1-0)



The components of a Cypher query

MATCH (m:Movie)
RETURN m

MATCH and RETURN are Cypher keywords
mis a variable
:Movie is a node label



The components of a Cypher query

?‘9 NeoL

MATCH (p:Person)-[r:ACTED IN]->(m:Movie)
RETURN p, r, m

MATCH and RETURN are Cypher keywords
p,r, and m are variables

:Movie is a node label

:ACTED_IN is a relationship type



The components of a Cypher query

?‘9 NeoL

MATCH path = (:Person)-[:ACTED IN]->(:Movie)
RETURN path

MATCH and RETURN are Cypher keywords
path is a variable

:Movie is a node label

:ACTED_IN is a relationship type



Graph versus Tabular results

MATCH (m:Movie)
RETURN m



Graph versus Tabular results

%9 NeoL

MATCH (m:Movie)
RETURN m.title, m.released

Properties are accessed with {variable}.{property key}



Case sensitivity

Case sensitive

Node labels
Relationship types
Property keys

Case insensitive

Cypher keywords




Case sensitivity

Case sensitive Case insensitive
:Person MaTlcH
:ACTED IN return

name



Aggregates



Aggregates %9 NeoL)

Aggregate queries in Cypher are a little bit different than in SQL as we
don’t need to specify a grouping key.



Aggregates

@ NeoL

We implicitly group by any non aggregate fields in the RETURN
statement.

// implicitly groups by p.name
MATCH (p:Person)-[:ACTED IN]->(m:Movie)
RETURN p.name, count(*) AS numberOfMovies



Other aggregate functions

There are other aggregate functions as well.

You can see the full list on the Cypher refcard:
neo4ij.com/docs/cypher-refcard/current/

?‘9 NeoL]

Aggregation
count(*)
The number of matching rows.
count(variable)

The number of non-nuLL values.

count(DISTINCT variable)
All aggregation functions also take the p1sTInCT modifier,
which removes duplicates from the values.

collect(n.property)
List from the values, ignores NULL.

sun(n.property)
Sum numerical values. Similar functions are avg, nin, max.

percentileDisc(n.property, {percentile})
Discrete percentile. Continuous percentile is
percentileCont. The percentile argument is frome.e to 1.e.

stdev(n.property)
Standard deviation for a sample of a population. For an
entire population use stdevp.
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Constraints and Indexes



Unique Constraints

?‘9 NeoL

We create unigue constraints to:

» ensure unigueness
- allow fast lookup of nodes which match label-property pairs.

CREATE CONSTRAINT ON (label:Label)
ASSERT label.property IS UNIQUE



Unique Constraints

There are three types of unique constraints:

- Unigue node property constraint

CREATE CONSTRAINT ON (label:Label)
ASSERT label.property IS UNIQUE



Unique Constraints

There are three types of unique constraints:

- Unique node property constraint
- Node property existence constraint

CREATE CONSTRAINT ON (label:Label)
ASSERT EXISTS(label.name)



Unique Constraints

There are three types of unique constraints:

» Unigue node property constraint
> Node property existence constraint
- Relationship property existence constraint

CREATE CONSTRAINT ON ()-[rel:REL TYPE]->()
ASSERT EXISTS(rel.name)




Indexes

?‘9 NeoL

We create indexes to:

- allow fast lookup of nodes which match label-property pairs.

CREATE INDEX ON :Label(property)



What are these fast lookups?

The following predicates use indexes:

- Equality

»  STARTS WITH
> CONTAINS

> ENDS WITH

« Range searches
- (Non-) existence checks



How are indexes used in neodj?

@ NeoL]

Indexes are only used to find the starting points for queries.

Relational Graph
Use index scans to look up rows in Use indexes to find the starting
tables and join them with rows points for a query.

from other tables



The MERGE Clause %@ NeoL)

MERGE (p:Person {name: 'Tom Hanks', oscar: true})

RETURN p

There is not a :Person node with name: 'Tom Hanks' and oscar:true in the
graph, but there is a :Person node with name: ' Tom Hanks".

What do you think will happen here?



Write queries



The CREATE Clause

%9 NeoL]

CREATE (m:Movie {title: 'Mystic River', released:2003})
RETURN m



The SET Clause

%,9 NeoL]

MATCH (m:Movie {title: 'Mystic River'})
SET m.tagline = "We bury our sins here, Dave. We wash them clean.’

RETURN m



The CREATE Clause

MATCH (m:Movie {title: 'Mystic River'})

MATCH (p:Person {name: 'Kevin Bacon'})

CREATE (p)-[r:ACTED _IN {roles: ['Sean']}]->(m)
RETURN p, r, m



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks'})
RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks', oscar: true})

RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks'})
SET p.oscar = true

RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks', oscar: true})

RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks'})
SET p.oscar = true

RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks', oscar: true})

RETURN p



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks'})
SET p.oscar = true

RETURN p



ON CREATE and ON MATCH

MERGE (p:Person {name: 'Your Name'})

ON CREATE SET p.created = timestamp(), p.updated = ©
ON MATCH SET p.updated = p.updated + 1

RETURN p.created, p.updated;



Data Import with Cypher.;},
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ON CREATE and ON MATCH

MERGE (p:Person {name: 'Your Name'})

ON CREATE SET p.created = timestamp(), p.updated = ©
ON MATCH SET p.updated = p.updated + 1

RETURN p.created, p.updated;



The MERGE Clause

MERGE (p:Person {name: 'Tom Hanks'})
SET p.oscar = true

RETURN p



What are these fast lookups?

The following predicates use indexes:

- Equality

»  STARTS WITH
»  CONTAINS

» ENDS WITH

« Range searches
- (Non-) existence checks



Unique Constraints

There are three types of unique constraints:

- Unique node property constraint
- Node property existence constraint
- Relationship property existence constraint

CREATE CONSTRAINT ON ()-[rel:REL TYPE]->()
ASSERT EXISTS(rel.name)




Unique Constraints

There are three types of unique constraints:

- Unique node property constraint
- Node property existence constraint

CREATE CONSTRAINT ON (label:Label)
ASSERT EXISTS(label.name)



The CREATE Clause

%9 NeoL]

CREATE (m:Movie {title: 'Mystic River', released:2003})
RETURN m



LOAD CSV is an ETL Power Tool ?‘9 NeoL]

* Load CSV data from a http(s) or file URL

* Provides a stream of records (lists or maps)

* Create, update or extend graph structures with the full power of Cypher
* Transactional operations on existing graph in running server

* Transform and convert CSV values

* Allows us to import into our graph model

* Up to 10M nodes & relationships work well



This is our CSV Data

movies.csvV
title released | tagline
The Matrix 1999 Welcome to the Real World
Cloud Atlas 2012 - Everything is connected
Sleepless in Seattle 1993 - "What if someone you never
- met, someone you never saw,
someone you never knew was
the only someone for you?"
Apollo 13 1995 "Houston, we have a problem."




This is our CSV Data

people.csv
name born
Tom Hanks 1956
Keanu Reeves 1964
Meg Ryan 1961

Clint Eastwood

1930




This is our CSV Data

actors.csv
movie roles person
Sleepless in Seattle Sam Baldwin Tom Hanks
Cloud Atlas Zachry;Dr. Henry Tom Hanks
Goose;lsaac Sachs;Dermot
Hoggins
The Matrix Neo Keanu Reeves
Sleepless in Seattle Annie Reed Meg Ryan




This is our CSV Data

directors.csv

movie

person

Sleepless in Seattle

Nora Ephron

Cloud Atlas

Lilly WachowskKi

Cloud Atlas

Tom Tykwer

The Matrix

Lana Wachowski




Our Data Model: Movies and Actors

Person Movie
name: Tom ACTED IN released: 1995
Hanks = title: Apollo 13
born: 1956 roles: [Jim Lovell] tagline: ...
DIRECTED

released: 1996
title: That Thing
you do



Tabular CSV records to Graph structure

%9 NeoL]

for each record from a file:

* either Create a Node (Person, Movie)
CREATE (:Person {name:row.name, born: toInt(row.born)});

*  Find start and end node (Person & Movie)

Create a Relationship

MATCH (m:Movie {title:row.movie}),
(p:Person {name:row.person})

CREATE (p)-[:ACTED_IN {roles:split(r.roles)} ]->(m);



Reading data from CSV with Cypher @ Neoy|

[USING PERIODIC COMMIT ] // optional transaction batching

LOAD CSV // load csv data

WITH HEADERS // optionally use first header row as keys in "row" map

// file:// URL relative to $NEO4J HOME/import or http://

FROM "url”
AS row // return each row of the CSV as list of strings or map
FIELDTERMINATOR ";" // alternative field delimiter

. rest of the Cypher statement ...



Tabular CSV records to Graph structure %’ NeoL)

Type the following command into the query pane in the browser:

:play http://guides.neodj.com/fundamentals/import.html
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Available APIs %‘, NeoL]

*  Remote with Drivers
* Bolt Binary Protocol (since Neo4j 3.0)
» Officially Supported Drivers (Go, Java, Python, JS, & others)
* Cypher transactional HTTP Endpoint

* neodj.com/developer/language-guides

* Native Java API
* User Defined Procedures
* Execute Cypher
* Core Java API




Bolt Binary Protocol

* High performance protocol javaScript NET Community

Drivers

* Versioned Protocol and API S

* Based on Packstream
*  Auth and TLS
*  Pooling

Bolt




Extend Cypher - User Defined Procedures ?‘9 NeoL|

* User Defined Procedures
* 80:20 high performance operations

* Methods annotated with @Procedure, @UserFunction (>= 3.1),
@UserAggregateFunction (>= 3.2)

* Procedures Returns Stream of DTOs

* Automatic Transaction Scope

* Callable within Cypher

* Deploy jar in $NEO4] _HOME/plugins directory
* Use of embedded Java APlIs
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Relational to Graph

Relational is simple...until it gets complicated...

tablel join-table " table2

86



Relational to Graph

You know relational...now consider relationships...
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actors actor_movie movies

87



Normalized Relational Model to Graph Model * Neoy|

* Entity-Tables become Nodes

* Foreign Keys become Relationships

* Link Tables become Relationships

* Remove artificial Primary Keys and Foreign Keys
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We already know how to
query a relational
database



Just use SQL * NeoyL)

select movie.title
from actors join actor _movie on (...) join movies on (...)
where actors.name = "Andreas"”

actors actor _movie movies
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How do we query a
graph?



We traverse the graph

// find starting points
MATCH (:Person {name: 'Andreas’})
// then traverse the relationships
-[ :ACTED_IN]->(movie:Movie)
<-[:ACTED _IN]- (other:Person)
// and return results
RETURN other




RDBMS can’t handle relationships well %’ NeoL)

* Cannot model or store data and relationships without complexity

* Performance degrades with number and 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




RDBMS can’t handle relationships well * NeoL|

When data relationships are valuable in real-time traditional databases
aren’t the best choice.




Express Complex Queries Easily with Cypher ?‘9 NEOL)

Find all reports and how many people they manage, up to 3 levels down.

Cypher SQL
MATCH (boss)-[:MANAGES*@..3]->(mgr) | ot e s

SEUECT manager oid AS directReportens, 0 AS count FROM person_mMpories manager

FROM persom_reportee manager JOIN person_regortee L1 Reportees
WHERE manager pid » (SELECT M FROM person WHERE same » “IName IName") ON manager directly_manages « LIReporees pid
uNios JOIN perwon_reportee LIReporiees
o a SELECT manager.pid AS directiegcrton, count{manager Sirectly_ manages) AS cosnt ON LiReportot.divectly_macuge » LIRepoctens pid
FROM penion_reportee manager WHERE manager pid = {SELECT i FROM person WHERE rame « “IName Name ")
wHERE b -— h WHERE manager pid « (SELECT i FROM person WHERE name « “TRame Name™) GROUP BY desctieportees
0SS .name John Doe - ooy
uNIoN GROUP BY grectReportees)
AND (mgr\) A [ . MANAG ES] -> ( ) SEUCT manager pid AS cirectinportees, count(reportes directly_manages) AS count UNION
. FROM perion_reportee manager [SELECT T directReporiees AS SirectReporteet, sum(T count) AS count
JOIN persan_reporiee reportee FROMY{
ON manager directly_manages » feponoe pud SELECT reportee directly_manages AS dwoctReportees, 0 AS count
WHERE manager 254 » [SELECT i FAOM person WHERE same » “TName Name™) FROM parson_repories manager
GAROUP BY grectReponees JOIN person_reponiee reportes
UNION ON manager.directly _manages « reponee.pd
RETURN m r\ name AS Mana er SUULCT manager pid AS directfeportens, count(LiReportees directly_managen] AS count  WHIRE manager 54 » [SELLCT i FROM perion WHERL rame » “IName Name™)
. b FROM person_reportee manager GROUP BY directReportees
$ JON peren_reportoe L18eporteen UNION
:MANAGES*1..3 o e s g ot DA GBS, S v i
SIZe mgr i ° e o -> JOIN persen_reportee LIReportee AS count
ON LiReporiees gvectly_manages » L2Reportees pid FROM panon_reportee manager
WHERE manager pid » (SELECT I8 FROM person WHERE name » “TName Wame™) JOIN person_reporiee LiReporioe
AS Total GAOUP DY drectReporees ON manager directly_manages = LIAeporiees pid
JASY JOIN perion_reporiee LIReportnes
GROUP BY drectheporees) ON Llteportees.drectly_marages « L2Reporntees pid
UNION WHERE manager pid » (SELECT i FROM person WHERE same « “IName Naeme™)
{STULCT T girectAeportees AS directReporiess, sum(T.count) AS count GROUP BY directReporiees
FROM | JAST
SELECT manager dwectly_manages AS girectReportees, O AS count GROUP BY drectieportees)
FROM person_reportee masager UNoN
WHIRE manager 36 = (SILECT i3 FROM person WHERT name = “"Name Name™) [SELECT L2Reportees directly_manages AS directRegortees, 0 AS count
UNION FROM person_reporiee manager
STUCT reportee gid AS diveciReportens, count{reporiee Sirectly_manages) AS coent JOIN person_repories LIReporioes
ROM person_reportee manager ON manager directly_manages = L1Reportiees pid
JOIN pericn _reporine reporiee JOIN pericn_reporiee L1Reporises
ON manager directly manages » feporioe pid ON LiRepertosd.dvectly mansges « L2Reporteet pid
WHIRE manager pid = (SILICT i FAOM person WHERS name » “TName Name™) WHERE manager pid = {SELICT id FROM parion WHERE same » “IName Name™)
GROUP BY Grectieponess )

UNION




Unlocking Value from Your Data Relationships %9 Neoy|

*  Model your data naturally as a graph of data and relationships

* Drive graph model from domain and use-cases

* Use relationship information in real-time to transform your business

* Add new relationships on the fly to adapt to your changing
requirements



High Query Performance with a Native Graph DB %’ NeoL)

» Relationships are first class citizen

* No need for joins, just follow pre-materialized relationships of nodes
* Query & Data-locality — navigate out from your starting points

*  Only load what’s needed

* Aggregate and project results as you go

*  Optimized disk and memory model for graphs



Looks different. Who cares?

* asample social graph with ~1,000 persons

* average 50 friends per person
* pathExists(a,b) limited to depth 4
* caches warmed up to eliminate disk 1/0

# persons
Relational database pHelele

query time

1,000

1,000,000

2ms




WWhat we put in cache

ID Relationship ID refs
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Relationship

Neo4j Secret Sauce

1 Pointers instead of
Lookups

2 Fixed Sized Records

3 “Joins” on Creation

Spin Spin Spin through
this data structure




When to Choose Neo4j over Relational
Sub-second Response Time on n-way Joins + Agility

Neodj Secret Sauce is ==
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Sub-Second for 2+Way il Ll ‘
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Relational Is Not Agile S | WO e L Y
e Changes to queries —d- SEE == - =
rading Basket and Fund Trade and Core Loan Historica | and
Desks Management Position Data Banking Data Market Prices

e New data feeds
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ID Relationship ID refs
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1 Pointers instead of
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Spin Spin Spin through
this data structure




When to Choose Neo4j over Relational
Sub-second Response Time on n-way Joins + Agility
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oot Why the need for yet another way to add data into a graph?
Wiki

D]

There is currently no straightforward way of adding arbitrarily formatted csv data to a graph

The API shown here makes it intuitive to define objects (vertices) and relationships {edges) as metadata

Project Online

Example: You have a table of records with the format

h g
. -

K

Boards
ManagerName ReportName IdManager IdReport
m Repos
Alice Bob ] 2
@ Pipelines Alice Cindy 1 3
A Test Plans Cindy David 3 4

You first define the type of objects as a dictionary of types (in this case, the types are "manager” and "report”)
Artifacts

B

"manager”: "idsIdManager;namesManagerName; label="person’

"report”™ ! "id=I1dReport;name=ReportName; label="person'”

Then you define the relationships as a list

W T B

“report, reports to, manager”,

"manager, manages, report”,
418 PM -

Thursday

&5 Project settings In this case, "reports to" and "manages” are the relationship names. If you want to add properties to the relationship, you

can specify it in the dictionary
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Pipelines
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Test Plans Cindy David 3 4

You first define the type of objects as a dictionary of types (in this case, the types are "manager” and "report”)
Artifacts 5

"manager”: “"idsIdManager;name=ManagerName; label="person'”

"report”™ ! "id=I1dReport;name=ReportName; label="person'”

Then you define the relationships as a list
)

L ) -

w oW “report, reports to, manager”,

manager, manages, report
4:19 PM 2l Jid i -
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1/24/2019

Project settings In this case, "reports to" and "manages” are the relationship names. If you want to add properties to the relationship, you

can specify it in the dictionary
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Why the need for yet another way to add data into a graph?

1D

Wiki
There is currently no straightforward way of adding arbitrarily formatted csv data to a graph

The API shown here makes it intuitive to define objects (vertices) and relationships {edges) as metadata

&

Project Online

Example: You have a table of xpgz_f_fd.s with the format

h’;4 Boards
ManagerName ReportName IdManager IdReport
m Repos
Alice Bob ] 2
1’ Pipelines Alice Cindy 1 3
& Test Plans Cindy David 3 4

You first define the type of objects as a dictionary of types (in this case, the types are "manager” and “report”)
Artifacts £

|

"manager”: “"idsIdManager;namesManagerName; label="person

"report” : "id=1dReport;name=ReportName;label="person’”

Then you define the relationships as a list

w 7

“"report, reports to, manager”,

~ manager, manages, report’,
419 PM -

: In this case, "reports to" and "manages” are the relationship names. If you want to add properties to the relationship, you

93  Project settings

can specify it in the dictionary
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Why the neead for yet another way to add data into a grapnh?
Wiki

@ - There is currently no straightforward way of adding arbitrarily formatted csv data to a graph

A Project Online The API shown here makes it intuitive to define objects (vertices) and relationships (edges) as metadata

Example: You have a table of records with the format
Boards
ManagerName ReportName I[dManager IdReport

Repos
Alice Bob 1 2

w
JEN

Test Plans Cindy David

&
Q Pipelines Alice Cindy 1 3
a

r You first define the type of objects as a dictionary of types (in this case, the types are "manager” and "report”)
= Artifacts

"manager”: "idsIdManager;namesManagerName; labels"person’

"report”™ ! "id=1dReport;name=ReportName; label="person'”
Then you define the relationships as a list

report, reports to, manager ,

Vv . -
manager, manages, report’,
420 PM =

3 Project settings In this case, "reports to" and "manages” are the relationship names. If you want to add properties to the relationship, you

can specify it in the dictionary
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‘ This is the user guide for Neodj Graph Algorithms version 3.5, authored by the Neo4j Team.

The guide covers the following areas:

Chapter 1, Introduction— An introduction to Neo4j Graph Algorithms.

Chapter 2, The Yelp exomple— An illustration of how to use graph algorithms on a social network of friends.
Chapter 3, Procedures —A list of Neodj Graph Algorithm procedures.

Chapter 4, Centrality algorithms — A detailed guide to each of the centrality algorithms, including use-cases and
examples.

¢ Chapter 5, Community detection aigorithms— A detailed guide to each of the community detection algorithms,
including use-cases and examples.

e Chapter 6, Path finding algorithms — A detailed guide to each of the path finding algorithms, including use-cases and

examples.
e Chapter 7, Similarity algorithms — A detailed guide to each of the similarity algorithms, including use-cases and
examples.

e Chapter 8, Preprocessing functions and procedures — A detailed guide to each of the preprocessing functions and

procedures.
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‘ This is the user guide for Neod4j Graph Algorithms version 3.5, authored by the Neo4j Team.

The guide covers the following areas:

e Chapter 1, Introduction— An introduction to Neo4j Graph Algorithms.

e Chapter 2, The Yelp exomple— An illustration of how to use graph algorithms on a social network of friends.

e Chapter 3, Procedures—A list of Neodj Graph Algorithm procedures.

e Chapter 4, Centrality algorithms — A detailed guide to each of the centrality algorithms, including use-cases and
examples.

e Chapter 5, Community detection algorithms—A t?'atalled guide to each of the community detection algorithms,
including use-cases and examples.

e Chapter 6, Path finding algorithms— A detailed guide to each of the path finding algorithms, including use-cases and

examples.

e Chapter 7, Similarity algorithms —A detailed guide to each of the similarity algorithms, including use-cases and
examples.

e Chapter 8, Preprocessing functions and procedures — A detailed guide to each of the preprocessing functions and
procedures,
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The guide covers the following areas:

e Chapter 1, Introduction— An introduction to Neo4j Graph Algorithms.

e Chapter 2, The Yelp exomple— An illustration of how to use graph algorithms on a social network of friends.

e Chapter 3, Procedures —A list of Neodj Graph Algorithm procedures.
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Chapter 1, Introduction — An introduction to Neo4j Graph Algorithms.

Chapter 2, The Yelp exomple— An illustration of how to use graph algorithms on a social network of friends.
Chapter 3, Procedures — A list of Neodj Graph Algorithm procedures.

Chapter 4, Centrality algorithms — A detailed guide to each of the centrality algorithms, including use-cases and
examples.

Chapter 5, Community detection aigorithms — A detailed guide to each of the community detection algorithms,
including use-cases and examples.

Chapter 6, Path finding algorithms— A detailed guide to each of the path finding algorithms, including use-cases and
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Chapter 7, Similarity algorithms — A detailed guide to each of the similarity algorithms, including use-cases and
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Graph Education for Students and Faculty GraphConnect Conferences
Learn more — %& Upcoming: GraphConnect San Francisco

October 13-14, 2016

Learn more-—«



Become a Neodj Certified Professional

neodj.com/graphacademy/neo4j-certification/

1 hour certification exam covers:
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*  Cypher
* Data Modeling |
* Clustering

* and more...
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Developer Documentation %9 NeoL)

neodj.com/docs
neo4j.com/docs/developer-manual/current
neo4j.com/docs/operations-manual/current

Neo4| Documentation

(i) Neo4j 3.0 Docs

Nec4j Developer Manual HTML

Neod| Developer Manual for NET PDF

Neo4| Developer Manual for Java PDF

Neodj Developer Manual for JavaScript PDF

Neo4| Developer Manual for Python PDF

Neodj Operations Manual HTML | PDF
Cypher Refcard HTML | PDF
Neodj Java Developer Reference HTML | PDF
Neodj REST APl documentation HTML | PDF

Neodj Object Graph Mapping OGM Library HTML | PDF



Knowledge Base

neo4j.com/developer/kb

*  Frequently Asked Questions and Answers
* Canonical Source

* Maintained by our Support and Field team
* Tagged

* Version specific
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Meetup Groups
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109 * 3 Reimplementation of Ul in React
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ix: Generate CSV with proper quotes
110 =
1.2:3
P p———— Fix: Datatype conversion
Fix: auth if disabled
Fix: quoting for neodj-import
Fix: ignore schema casing, default oracle schema
Fix: CLI skip tables by pattern
m =

«
it -- - A8
i i s
——
[ of 113 Engish (United Sta

Integration
Example.xlsx




GitHub

github.com/neo4j

git

nub.com/neo4j-contrib

git

nub.com/neo4j-examples




Stack Overflow

stackoverflow.com/questions/tagged/neo4]




Books

neodj.com/books

Free, high value e-books

Grapn
Databases

ORERLLY”

Third party publications
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Learning Neodj
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(=) Patterns i
Table of Contents & 2.10. Temporal (Date/Time) values
1. Introduction
1.1. What is Cypher? SN 2
1.2. Querying and updating the graph 2.10.3.1. Specifying temporal instants
1.3, Transactions ' )
1.4, Uniqueness A temporal instant consists of three parts; the date ,the time , and the timezone . These parts may then be combined
2. Syntax to produce the various temporal value types. Literal characters are denoted in bold .
2.1. Values and types
2.2. Naming rules and
recommendations Temporal instant type Composition of parts
2.3, Expressions
2.4, Variables Dote e
2.5, Reserved keywords
Time <time><timerone> Of T <times<timezone>
2.6. Parameters
2.7, Operators LocolTime <time> OF T <time»
2.8. Comments
2.9, Patterns Datelime* «gdate> T <tines<timezone>
l 2.10. Temporal (Date/Time) vailues
211, Lists LocalDateTime* <date> T <tinme»
2.92. Maps
2.13. Spatial values
: % 4. Working with mult *When date and time are combined, date must be complete; i.e. fully identify a particular day. k
3, Clauses
3.1, MATCH (o
3.2, OPTIONAL MATCH Specifying dates
3.3, STARY
3.4, RETURN :
3.5 WITH Component Format Description
3.6, UNWIND
37 WHERE Year Yyvy Specified with at Jeass four digits (special rules apply in certain cases)
j : S:I‘SE REY Month ™ Specified with a double digit number from @1 to 12
3.10. LiMIT Week i Abways prefixed with W and specified with a double digit number from @1 to 53
3.11, CREATE
3.92. DELETE Quarter q Aways prefixed with @ and specified with a single digit number from 1 to 4
3.13. SE1
3.14. REMOVE Day of the month oo Specified with a double digit number from 81 to 31

Stide 13 0f 113 Englsh (United States)
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