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Om mig --Linnéa de Llano Balcells

e Fréan Bromolla, bor numera mitt-i-ingenstans
(mellan Klippan och Angelholm)

e Examen fran Chalmers 2017

e Arbetar pd Neo4j sedan 2020
- Cypher
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Om mig -- Mats Rydberg
e BoriMalmo
e Examen fran LTH, D-programmet 2014
e Arbetat pad Neo4j sedan 2015

- Cypher, openCypher
- Grafalgoritmer, GDS
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Grafdatabaser




Olika typer av databaser

e Relationsdatabas/SQL-databas: MySQL, PostgreSQL, Oracle
e NoSQL-databas
- Nyckel-varde-databas: Redis

- Kolumn-orienterad databas: Cassandra
- Dokumentdatabas: MongoDB
- Grafdatabas: Neo4

7
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Olika typer av databaser

e Relationsdatabas/SQL-databas: MySQL, PostgreSQL, Oracle
e NoSQL-databas

- Nyckel-varde-databas: Redis mykey "Hello world”
oK
- Kolumn-orienterad databas: Cassandra
mykey
- Dokumentdatabas: MongoDB "Hello world"

- Grafdatabas: Neo4

8
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Olika typer av databaser

e Relationsdatabas/SQL-databas: MySQL, PostgreSQL, Oracle

e NoSQL-databas
INSERT INTO people.dancers (id,name,pets)

- Nyckel-varde-databas: Redis VALUES(
_ 123456789,
- Kolumn-orienterad databas: Cassandra ‘Linnea Andersson’,

{dog : 'Loba', cat : 'Ellie' }
- Dokumentdatabas: MongoDB );

- Grafdatabas: Neo4

9
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Olika typer av databaser

e Relationsdatabas/SQL-databas: MySQL, PostgreSQL, Oracle

> db.people. insertOne (

e NoSQL-databas {
. . name: "Linnéa",
- Nyckel-varde-databas: Redis age: 30,
hobbies: ["swimming", "fishing" ],
- Kolumn-orienterad databas: Cassandra partner: { name:"Antén" }
})
—  Dokumentdatabas: MongoDB
_ . . > db.people. find ("name": "Linnéa" )
Grafdatabas: Neo4j {
name: "Linnéa",
age: 30,
hobbies: ["swimming", "fishing" ],

partner: { name:"Antdén" }

Neo4j Inc. All rights reserved 2023



Olika typer av databaser

e Relationsdatabas/SQL-databas: MySQL, PostgreSQL, Oracle
e NoSQL-databas
- Nyckel-varde-databas: Redis

- Kolumn-orienterad databas: Cassandra
- Dokumentdatabas: MongoDB
- Grafdatabas: Neo4j
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Leonhard Euler

Konigsbergs sju broar och grafteori
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Organisations graf

Engineer Salesperson Engineer Salesperson

Designer - Designer

Engineer | Salesperson

Designer
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Whiteboard-modell vs. fysisk modell
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Relationsdatabas vs. grafdatabas

Relationsdatabas Grafdatabas

Person Person-Foretag
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Noder och relationer

namn: “Emil” namn: “Anna”
fodd: Mar 12, 1975

Noder

eObjekten i grafen
eKan ha typ (/abels)

eKan ha egenskaper (properties)

PERSON

PERSON

Relationer
eBinder samman noderna

med typ (type) och riktning
eKan ha egenskaper (properties)

ADDRESS

gata: “Studentgatan”
stad: “Lund”

17 Neo4j Inc. All rights reserved 2023



Vanliga anvandningsomraden

e Sparning av bedragerier
e Koprekommendationer
e Kunskapsgrafer

e Natverk och IT-system

18 Neo4j Inc. All rights reserved 2023




Use case: Social networks

Use Neo4j to build a social network application or analyze data in a social

—

network. -

-

NBC News used. WOmap and amalyze th'eténnectionéhetween -
200 000 tweets by Russian TW|tter trolls that mterfered in the 2016.[;8

“Presid tlalelectlon _ ' =
jf‘ g - *’ ;-5, e




Use case: Knowledge graphs ‘

. . "\’
Use Neo4j to combine data from various sources into one graph and derive
more insights from it by using data analytics .

= /_'\\\
owledge graph as a "lessons learned" database to

e angd d sear h their ¢ leaLve k/mowledge from past
T | y A




Koprekommendation grafdatabas

e Rekommendera en bok till Lucy

A | KATEGOR

)

HAR KOPT . I
Lucy

!cw

Anna

HAR KOPT
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Koprekommendation relationsdatabas

Anvandare Kategori
id namn id kategori
0 Anna 0 kokbok
1 Lucy 1 deckare
Bok

id bok kategori_id

0 A 0

1 B 1

2 C 1

22 Neo4j Inc. All rights reserved 2023

Kop
person _id bok _id
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0 2




Fragesprak & Cypher




Fragesprak

® Huvudfunktion for att arbeta med databasen

e Uppdatera med ny data
e Formulera analytiska fragor

SQL ar en standard med flera decenniers historia; ett avde mest anvanda
manniska/maskin-spraken nagonsin.

24
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Fragesprak, SQL

Leta efter anvandare som postat mycket pa ett forum under den senaste tiden:

SELECT users.username, users.joinDate, COUNT(*) AS numberOfPosts
FROM users

INNER JOIN posts ON users.id = posts.userIld

INNER JOIN logins ON users.id = logins.userId

WHERE (SELECT MAX(logins.date) AS lastlLoginDate) > ?

GROUP BY users.id

ORDER BY numberOfPosts DESC

Neo4j Inc. All rights reserved 2023



Fragesprak, SQL

SELECT users.username, users.joinDate, COUNT(*) AS numberOfPosts
FROM users

INNER JOIN posts ON users.id = posts.userIld

INNER JOIN logins ON users.id = logins.userId

WHERE (SELECT MAX(logins.date) AS lastlLoginDate) > ?

GROUP BY users.id

ORDER BY numberOfPosts DESC

Tre tabeller: users, posts och logins
"slas ihop" (join) for att skapa en tabell med anvandare, deras poster samt
inloggningar

e filtreras med datumfilter pa senaste (maximala) inloggningen

Neo4j Inc. All rights reserved 2023



Fragesprak, SQL

SELECT users.username, users.joinDate, COUNT(*) AS numberOfPosts
FROM users

INNER JOIN posts ON users.id = posts.userIld

INNER JOIN logins ON users.id = logins.userId

WHERE (SELECT MAX(logins.date) AS lastlLoginDate) > ?

GROUP BY users.id

ORDER BY numberOfPosts DESC

e grupperas pa anvandares id
e aggregeras (raknas) over grupperna
- dvs, vi raknar antalet poster varje unik anvandare har gjort

Neo4j Inc. All rights reserved 2023



Fragesprak, SQL

e Detta ar ett vanligt monster i SQL: joina tabeller for att soka mellan

datapunkter
e Tabeller representerar vanligen olika datatyper och lagrar data som ar likformig
I narhet
Optimerat for att effektivt processera stora mangder av likformig data
Inte optimerat for att hitta relationer i databaser
- Namnet "relationsdatabas" (relational database) till trots!

28
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Datamodell

Hur ser egentligen datamodellen har ut?

s a\e’(\ﬁ‘e
joinDate: Datetime Ae‘ ©
username: String
email: String User
id: Integer \

\ userld: Integer
content: String

postDate: Datetime
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Datamodell

joinDate: Datetime userld: Integer
username: String content: String
email: String postDate: Datetime

Det ar en graf!

Neo4j Inc. All rights reserved 2023



Datamodell

For att modellera datamodellen som tabeller kravs avancerade protokoll som
mappar dataobjekt mellan den logiska modellen och den fysiska modellen i
databasen.

Det skapar ett avstand mellan hur anvandaren arbetar med modellen (via
fragespraket; SQL) och hur anvandaren tanker pa modellen.

| en grafmodell ar detta avstand franvarande!
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Datamodell

joinDate: Datetime userld: Integer
username: String content: String
email: String postDate: Datetime

Neo4j Inc. All rights reserved 2023



Cypher

e Baserad pa monstermatchning (pattern matching)
e Modelleni fragespraket ar samma som datamodellen
- Stall en fraga till en graf som en (del)graf
e Monster uttryckts med s.k. Ascii art
- Q)
- 0O-->0
= 0O<=-0--0, O-->0)

33
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Cypher, nodmonster

(n)

e Nod med variabel

(:Person)

e Nod med typ ("label"), utan variabel

({name: 'Mats'})

e Nod med egenskap ("property"), utan variabel
(n:Person {name: 'Mats', birthYear: 1988})

e Sammanslaget av ovan

34
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Cypher, relationsmonster

()<--()
e Riktad relation
()--0)

e Oriktad relation, alla riktningar matchar
()-[r:KNOWS]->()

e Relation med typ och variabel

()-[:KNOWS {since: '2019'}]->()

e Relation med typ och egenskap

35
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Cypher

\_OG‘\N me/
_natel
joinDate: Datetime Ae- pe
username: String
email: String User
id: Integer \

\

MATCH (u:User)-[1:LOGIN]->(:System)

WITH u, max(l.date) AS mostRecentLogin
WHERE mostRecentLogin > $lastlLogin

MATCH (u:User)-[:POSTED]->(p:Post)

WITH u, count(p) AS numberOfPosts

RETURN u.joinDate, u.username, numberOfPosts
ORDER BY numberOfPosts DESC

36
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userld: Integer
content: String

postDate: Datetime



Cypher

MATCH (u:User)-[1:LOGIN]->(:System)

WITH u, max(l.date) AS mostRecentLogin
WHERE mostRecentLogin > $lastlLogin

MATCH (u:User)-[:POSTED]->(p:Post)

WITH u, count(p) AS numberOfPosts

RETURN u.joinDate, u.username, numberOfPosts
ORDER BY numberOfPosts DESC

€D

joinDate:
email: Strin
id: Integer
PQSTED
\ userld: Integer
Post content: String
postDate: Datetime
37 . .
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Cypher, summerat

Datamodellen ar samma som whiteboard
Aven sprakmodellen &r samma

Den konceptuella modellen behover inte oversattas till olika format under
utvecklingen fran idé till implementation

Las mer om Cypher i manualen.

38
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https://neo4j.com/docs/cypher-manual/current/introduction/

PAUS

Vi svarar pa era fragor!
Glom inte plocka med er lite swag :)



Neogy|, foretaget




Neo4j, foretaget

® Grundat 2007 i Lund
e Kommersiellt huvudkontor i San
Mateo, Silicon Valley, CA
e Ingenjorshuvudkontor i Malmo
- 108 ingenjorer
- 229 totalt
- iLondon eller via distans

- manga har examen frén LTH
e ~750 anstallda totalt
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Att jobba pa Neo4j

e Flexibla arbetstider
e Sjalvorganiserande arbetslag
- 2-12 personer
- Sjalvbestamda processer
e Smarta, drivna och hjalpsamma medarbetare
Sociala aktiviteter sdsom
- Quiz, AW, bio, konferenser, digitala fika,
m.m.
- lunchforelasningar
- kontorsevent efter sasong

Neo4j Inc. All rights reserved 2023



SF Bay Area London
Neodj, Inc. Nordenskioldsgatan 24 Union House
400 Concar Dr. 21119 Malma, 182-194 Union Street
San Mateo, CA 94402, USA 6th floor, Sweden London, SE10LH, UK
Location Department
EMEA v Engineering

Full Stack Engineer Neo4j Aura

Full Stack Engineer Neodj Aura

Software Engineer -Aura Platform

Software Engineer - Aura Platform

Software Engineer - Aura, Usage & Billing Systems

Software Engineer-Aura, Usage & Billing Systems

Software Engineer -Cypher Planner

Software Engineer-Cypher Planner

Software Engineer Orchestration

Software Engineer Orchestration

Summer 2024 internship -Design system
(React/Typescript)

Thesis Topic Opportunity (Fall 2024)

Console-Aura

Console-Aura

Platform-Aura

Platform-Aura

Platform-Aura

Platform-Aura

Cypher -Planner

Cypher -Planner

Orchestration-Aura

Orchestration-Aura

Design System

Kernel
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Malmd

London

London

Malmd

Malmo

London

Malmo

London

London

Malmd

Malmo

Malmo

Viktualienmarkt 8
c/o WorkRepublic
80331 Miinchen, Germany
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Exjobb pa Neo4;j

e Grafer, grafer, grafer e Sommaren 2024
e Men ocksa — Intresseanmalan i det fall vi
- parallella system lagger upp fler exjobbsplatser
- sprakdesign e Hosten 2024
- benchmarking - Intresseanmalan for hostens
- molnarkitektur "intagning”
- grafalgoritmer
- databasarkitektur

- maskininlarning

44 Neo4j Inc. All rights reserved 2023

https://neo4j.com/careers/



https://docs.google.com/forms/d/e/1FAIpQLScc92xUkA1_J99nH7xi2MQk_YcUvxnCKup4eA76jyB4bf9C2w/viewform?pli=1
https://boards.greenhouse.io/neo4j/jobs/4333006006?gh_jid=4333006006
https://neo4j.com/careers/

Ovning

Utforska en filmdatabas



Ovning
e Lat oss utforska en filmdatabas

e Niska fa utforska en Neo4j sandbox

- Den ar gratis!
- Nibehover en e-postadress eller Google-konto

e Oppna foljande adress i er webblasare:

[=]
[=]

[=]

https://neo4j.com/sandbox/

46
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https://neo4j.com/sandbox/

Ovning

Aura Login Partners v Company v Support Q

.
>qeoaj Products v Use Cases v Developers & Data Scientists v Pricing Learn v Contact Us Get Started Free

Get started with Neo4j Sandbox
while your coffee is still brewing

Neo4j is a native graph database, purpose-built to leverage data

relatinnZlips anu enancs "icher, more intelligent applications

Launch the Free Sandbox
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Ovning
e Ange e-postadress och valj ett sakert losenord.

Folj sedan stegen for att registrera dig.

e Eller registrera med Google-konto Log in

Log in to Neo4j to continue

[ Email address —l

Don't have an account? Sign up

OR
G Continue with Google
9 Continue with Twitter

M Continue with Linkedin

Neo4j Inc. All rights reserved 2023



Ovning

e Valj sedan “Movies” och tryck pa “create” (i nedre vanstra hornet)

Select a project

O For Developers (14) (J For Data Scientists (7)

Featured Dataset

B rorpeveiopers @ Q For Developers For Data Scientists
Le Qs
Movies OpenStreetMap Graph Data Science

A guide to common graph query patterns involving
connections between movies, actors, and directors.

For Developers  New

ICl) Offshoreleaks

The Offshore leaks dataset and guide from the
International Consortium of Investigative Journalists
(icu).

Project : Movies

Neo4j Inc. All rights reserved 2023

A graph solution to the shortest-path problem with
Cypher involving points of interest and routing of
Central Park in New York City.

Libraries Enabled: ~ GraphQL

Leverage Neo4j Graph Data Science library to
explore graph algorithms for analytics and feature
engineering.

Libraries Enabled:  Graph Data Science



Ovning
e Tryck sedan pa “Open”

-Neoqj

-+ New Project

Name Status

Open with Browser

@® Movies Running
Expires in about 3 days
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Ovning

Tryck sedan pd “Sandbox Login” och logga in med ditt konto

Database access not available. Please use [ClES

¥ to establish connection. There's a graph waiting for you.

:server connect

Connect to Neo4j Connect URL

Database access might require an neodj+s:// v 0ef3d3d38d768525a2a84532ce5a2f64.neodjsandbox.com:7687
authenticated connection
Authentication type

Single Sign On

Sandbox Login

Neo4j Inc. All rights reserved 2023



Ovning
e Nu ar duredo att borja utforska en

filmdatabas!

e Lycka tilll

Neo4j Inc. All rights reserved 2023

< What is Cypher?

What is Cypher?

Cypher is a graph query language that is used to query the Neo4j
Database. Just like you use SQL to query a MySQL database, you
would use Cypher to query the Neo4j Database.

A simple Cypher query can look something like this

This content is only revealed when the user clicks the block title.

® MATCH (m:Movie)
WHERE m.released > 2000
RETURN m LIMIT 5

Hint: You can click on the query above to populate it in the editor.

Expected Result: The above query will return all the movies that were
released after the year 2000 limiting the result to 5 items.




Ovning - Problem

e Hur gammal ar personen med namnet lan McKellen (Tips: MATCH)
e Vilken person har regisserat Joe Versus the Volcano ?
- Tips: relationsmonster ()-->()
e Vilken ar den aldsta filmen i databasen? (Tips: ORDER BY)
e Vilken film har flest skaddespelare? (Tips: count())

e Vilka personer har regisserat flest filmer i vilka ndgon skddespelare ocksa har
regisserat en (annan) film?

‘ https://neo4j.com/docs/cypher-cheat-sheet/5/neo4j-enterprise/
53 . .
Neo4j Inc. All rights reserved 2023



https://neo4j.com/docs/cypher-cheat-sheet/5/neo4j-enterprise/

Testa mer pa egen hand

e Skapa en Aura free databas: https://neo4j.com/cloud/aura/

- Du kan anvanda den hur lange du vill!
e Du kan ocksa kolla in andra sandbox-grafer med forladdad data fran bl.a:
- Cybersecurity
- Fraud detection
- Twitter
e Och varfor inte testa Graph Data Science for att kora olika algoritmer pa hela

ditt dataset.
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https://neo4j.com/cloud/aura/
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Fragor?

{



Mer Neo4!

e Laddaned Neo4j Desktop och anvand gratis!

e Skapa din egen databas med Neo4| Aura

e Skapadin egen Neo4j Sandbox

e Lardig merom Cypher

e Kontakta oss via Neo4| Community Forum

e Folj (eller medverka till) utvecklingen pa GitHub
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https://github.com/neo4j/neo4j

