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Motivacoes para novos SGBDs

= Volume de dados crescent

* Distribuidos, heterogéneos e interligados

" Questoes sobre armazenamento e
processamento descentralizado, desempenho
e semantica



Tendéncia (1): volume
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Tendeéncia (2): conectividade
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Tendéncia (3): heterogeneidade
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Tendeéencia (4): arquiteturas

l 1990s: Database as integration hub

& Application  Application  Application

e

2000s: (moving towards) Decoupled services
with thelr own backend
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NOT(ONLY)SQL

Reconhecer que para alguns problemas
podem existir solucoes de persisténcia
customizadas com melhor desempenho
OU mais amigaveis



NOSQL “SGBDs”

« Nao possuem todas as propriedades de um
SGBD relacional (p ex, consisténcia)

« Nocao de esquema € fuzzy

« Em um mesmo BD, duas instancias de uma
mesma entidade podem ter atributos diferentes

e Diferentes modelos de dados
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Modelo de Dados (Codd, 1980)

« Colecao de elementos para representar dados
e expressar detalhes semanticos

« Componentes

e Tipos de estruturas de dados

« Restricoes de integridade para definir estados
consistentes do banco de dados

e Operadores para recuperar dados
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Categorias: Modelos de Dados

Column Family: User_URLs
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Key-Value

NOSQL Databases

Big Table Document, Graph
Full-Text Search

il e

TiRR
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Tamanho X Complexidade

Key/Value stores

. Bigtable clones

. Document databases
. Graph databases

Billions of nodes
and relationships

> 90% of use cases

Complexity
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Bancos de Dados
de Grafos



O que € um BD grafos ?

- BD NOSQL

. Utiliza modelos de dados baseados
em grafos
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Um grafo é

* um conjunto V de
. vertices
.- (vértice = no)
| . e um conjunto E de
arestas: pares
ordenadosveweV
(aresta = arco)
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Por que grafos ?

" Varios cenarios e problemas do mundo real
podem ser mapeados como grafos
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Trafego
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AVAILABLE |

Hoteis

21
Fonte: slides Neo4j GraphDays, 2016



Relacionamentos
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Proteinas da Levedura

Yeast proteins: Sergei Maslov and Kim Sneppen,

Science 296, 910-913 (2002).
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Fig. 2 Different Drainage Stretch Scales in Drainage Net-
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Modelo de Dados (Codd, 1980)

« Colecao de elementos para representar dados
e expressar detalhes semanticos

« Componentes

» Tipos de estruturas de dados

« Restricoes de integridade para definir estados
consistentes do banco de dados

e Operadores para recuperar dados

28



Estrutura de Dados

. Variacoes sob a definicao basica

. Aumentar expressividade

. Representar cenarios especificos de forma
menos ambigua
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Grafo RDF
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Grafo de Propriedades
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Modelo de Dados (Codd, 1980)

« Colecao de elementos para representar dados
e expressar detalhes semanticos

« Componentes
e Tipos de estruturas de dados

» Restricées de integridade para definir
estados consistentes do banco de

dados
« Operadores para recuperar dados

33
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Neo4]

« Grafo rotulado de propriedades tipadas

« Arestas possuem tipos

 E possivel mais de uma aresta, de tipos diferentes,
entre dois vertices

« Vertices podem possuir rotulos

* E possivel multiplos rotulos em um mesmo vértice

@ neoy

37
Fonte: slides Michael Hunger, Relational to Graph, 2015



Em 2015

Company Product

* Neo Technology, Creator of Neo4j * Neo4j- World’s leading graph

* 80 employees with HQ in Silicon database
Valley, London, Munich, Paris and * 1M+ downloads, adding 50k+
Malmo per month

* S45M in funding from Fidelity, * 150+ enterprise subscription
Sunstone, Conor, Creandum, customers including over
Dawn Capital 50 of the Global 2000

@neoqj 38

Fonte: slides Michael Hunger, Relational to Graph, 2015
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Walmart

“As the current market leader in graph databases,
and with enterprise features for scalability and
availability, Neo4j is the right choice to meet our
demands.” e
Software Devedoper, Wakmart

41
Fonte: slides Neo4j GraphDays, 2016



Estudos de Caso - Recomendacao
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Fonte: slides Neo4j GraphDays, 2016




Uses Neo4) to manage the digital assets mside of its next
generation in-flight entertainment system.

Fonte: slides Neo4j GraphDays, 2016



Estudos de Caso - Buscas

ays, 2016

Fonte: slides Neo4j



Conceitos basicos - modelo de
dados do Neo4j
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Grafo de Propriedades

Person

title: Tinker
SR . PURCHASED
Fcs: Sk date:03-02-2011

name: lan

Yy

PURCHASED
date:08-08-2011

PURCHASED

date05-07-2011

namea: Alan
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Fonte: slides Michael Hunger Graph Database Introduction, 2014



Person

Author

Person

Author

Rotulos (Labels)

Book

Book

Fonte: slides Michael Hunger Graph Database Introduction, 2014

Person

Person
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nama
Graham
areena

Atributos

fille: Tinker

Talkor, Soldier,

=l

titka: Cur Man

In Havana

Fonte: slides Michael Hunger Graph Database Introduction, 2014
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Arestas

——WROTE — <« PURCHASED _

date:03-02-2011

PURCHASED
date:09-09-2011

PURCHASED
date 05-07-2011

——WROTE —»

Fonte: slides Michael Hunger Graph Database Introduction, 2014
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Tipos de Arestas

% ! o

FRIEND FRIEND

>

COLLEAGUE

Nodes can be connected by more
FRIEND than one relationship

Nodes can have more

than one relationship

ROPOSED

Self relationships are allowed 50

Fonte: slides Michael Hunger Graph Database Introduction, 2014



Mapeamento dos Relacionamentos
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Mapeamento dos Relacionamentos
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Person Person-Friend Friend



Declarativo

Busca Padroes

Cypher
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Consultas em Grafos - “Percurso”
Em Neo4j - Cypher

// find starting nodes
MATCH (me:Person {name:'Andreas'})

1. Ache no inicial

54



Consultas em Grafos - “Percurso”

// then traverse the relationships
MATCH (me:Perscon {name:'Andreas'})-[:FRIEND]=(friend)
- [:FRIEND] - (friend?2)

RETURN friend?

2. Percorrao
grafo

55



Exemplo
Quem se reporta a quem ?

= RePORTS TO >

MATCH (:Employee {firstName:"Steven”} ) -[:REPORTS_TO]-> (:Employee {firstName:“Andrew”} )

I I I I
LABEL PROPERTY LABEL PROPERTY

56
Fonte: slides Michael Hunger, Relational to Graph, 2015



Consulta

SELECT *

FROM Employee as e
JOIN Employee Report AS er ON (e.id = er.manager id)

JOIN Employee AS sub ON (er.sub id = sub.id)

57
Fonte: slides Michael Hunger, Relational to Graph, 2015



Consulta

SELECT *

FROM Employee as e
JOIN Employee Report AS er ON (e.id = er.manager id)

JOIN Employee AS sub ON (er.sub id = sub.id)

MATCH
(e:Employee)<-[ :REPORTS TO]-(sub:Employee)
RETURN

*

58
Fonte: slides Michael Hunger, Relational to Graph, 2015



Quem se reporta a quem ?

- C localhoat 7474 browses !

MATCH (o Emplayee)<-[ :REPCRTS_TOD)-{sub:Eeployee) RETURN *

[~ X Emotepeet
s | nerorts o

e o

/
o, 9

f‘a‘ame
© o

Fonte: slides Michael Hunger, Relational to Graph, 2015




Quem se reporta a quem ?

MATCH path = (e:Employee)<-[:REPORTS_TO]-(sub) RETURN e.employeelD AS man .
'.. manageriD managerName employeelD employeeName
2 Andraw - oteven
E 2 Andrew 4 Margaret
. 2 Andrew 3 Janet
2 Andraw 1 Nancy
2 Andrew 8 Laura
5 Steven 6 Michael
5 Steven 9 Anne
5 Steven 7 Robert
60
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Pessoas a quem o Robert se
reporta

MATCH
path=(e:Employee)<-[ :REPORTS TO*]-(sub:Employee)
WHERE
sub.firstName = 'Robert'’
RETURN
path;

61
Fonte: slides Michael Hunger, Relational to Graph, 2015



Quem e o chefe ?

MATCH

(e:Employee)
WHERE

NOT (e)-[:REPORTS TO]->()
RETURN

e.firstName as bigBoss;

62
Fonte: slides Michael Hunger, Relational to Graph, 2015



Estrutura de uma Consulta

MATCH (n:Label)-[:REL]->(m:Label)
WHERE n.prop < 42
WITH n, count(m) as cnt,
collect(m.attr) as attrs
WHERE cnt > 12
RETURN n.prop,
extract(a2 in
filter(al in attrs
WHERE al =~ "...—.%")
| substr(a2,4,size(a2)-1)]

AS 1ds
ORDER BY length(ids) DESC
LIMIT 10

Fonte: slides Michael Hunger Graph Database Introduction, 2014



MATCH - Padrao

MATCH (n:Label)-[:REL]—>(m:Label)
WHERE n.prop < 42
WITH n, count(m) as cnt,
collect(m.attr) as attrs
WHERE cnt > 12
RETURN n.prop,
extract(a2 1in
filter(al in attrs
WHERE al =~ "...—.%")
| substr(a2,4,size(a2)-1)]
AS 1ds
ORDER BY length(ids) DESC
SKIP 5 LIMIT 160

Fonte: slides Michael Hunger Graph Database Introduction, 2014
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WHERE - Selecao (Filtro)

WHERE n.prop < 42

65
Fonte: slides Michael Hunger Graph Database Introduction, 2014



RETURN - Projecao

RETURN n.prop,
extract(a2 in
filter(al in attrs
WHERE a1l =~ ",..—.%")
| substr(a2,4,size(a2)-1)]
AS 1ids

Fonte: slides Michael Hunger Graph Database Introduction, 2014
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ORDER BY

ORDER BY length(ids) DESC
SKIP 5 LIMIT 10

67
Fonte: slides Michael Hunger Graph Database Introduction, 2014



WITH + WHERE = HAVING (SQL)

WITH n, count(m) as cnt,

collect(m.attr) as attrs
WHERE cnt > 12

68
Fonte: slides Michael Hunger Graph Database Introduction, 2014



Collections

collect(m.attr) as attrs

extract(a2 in
filter(al in attrs
WHERE al =~ "...—.%")
| substr(a2,4,size(a2)-1)]
AS 1ds
1Y length(ids)

69
Fonte: slides Michael Hunger Graph Database Introduction, 2014



FOREACH | CREATE | MERGE

CREATE (y:Year {year:2014})
FOREACH (m IN range(1,12) |
CREATE
(:Month {month:m})-[:IN]—>(y)

MERGE (y:Year {year:2014})
ON CREATE
SET y.created = timestamp()

HERGE
(:Month {month:m})-[:IN]-—>(y)

Fonte: slides Michael Hunger Graph Database Introduction, 2014



Pratica - Neo4;j

> neo4j console
/ /localhost: 7474

71



Em resumo ...

Novas tendéncias e demandas levaram a
emergir novas frentes em BD

NOSQL

Varios modelos de dados - requisitos
especificos

BD Grafos: grafos como modelo de dados

Neo4j

- Grafo de Propriedades - tipado e rotulado
- Linguagem de consulta Cypher

72



Duvidas ?
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