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BANCO DE DADOS RELACIONAIS

Tecnologia desenvolvida na decada
de 70 (E.F. Codd)

Vencedor da “"guerra” com os bancos
hierarquicos e de rede




BANCO DE DADOS RELACIONAIS

Web Applications Driving Data Growth

Stored Digital Information (exabytes)

Web
Application
Data

Business
Transaction

Data :__—-_‘-‘—"‘"

#
E— & i L
1970 1980 1990 2000 2010

Bw3resource.com



BANCO DE DADOS RELACIONAIS

Business data

Log

XML/JSON

Busca

Chave/valor

Imagens, videos, pdfs, etc...

Muitos outros casos de uso...




 BANCO DE DADOS RELACIONAIS

Backup (muito) demorado

Restore mais demorado ainda
Lentidao nas queries
Lock, lock e mais lock

Complexidade de redundancia

Custos de licenciamento (¥)




POPULARIDADE DOS BANCOS DE DADOS

Ranking > Complete Ranking 3 RSS Feed
DB-Engines Ranking

The DB-Engines Ranking ranks database management systems according to their /
popularity. The ranking is updated monthly.

Read more about the method of calculating the scores.
trend chart

303 systems in ranking, April 2016

Rank Score
Apr  Mar  Apr | DBMS Database Model Apr Mar Apr
2016 2016 2015 2016 2016 2015
1 1 1. Oracle Relational DBMS 1467.53 -4.48 +21.40
2 2 2. MySQLE Relational DBMS 1370.11 +22.39 +85.53
3 3 3. Microsoft SQL Server Relational DBMS 1135.05 -1.45 -14.07
4 4 4. MongoDB Document store 312.44 +7.11 +33.85
5 5 5. PostgreSQL Relational DBMS 303.73 +4.10 +35.41
6 6 6. DB2 Relational DBMS 184.08 -3.85 -13.56
7 7 7. Microsoft Access Relational DBMS 131.97 -3.06 -10.22
8 8. 8. Cassandra £ Wide column store 129.67 +24.78
s 9. A10. Redis B Key-value store 111.24
10 10 ¥ 9. SQLite Relational DBMS 107.96
11 11. A 14, Elasticsearch B Search engine 82.58
12, 12. $11 SAP Adaptive Server Relational DBMS 73.32
13 13 13. Teradata Relational DBMS 72.26
14 14. 12, Solr Search engine 66.02
15 15 15. HBase Wide column store 51.49
16. 16. 17, Hive Relational DBMS 49.08
17, 17. W 16.  FileMaker Relational DBMS 46.10
18 18. 18, Splunk Search engine 42.35
19 19. A21 SAP HANA E3 Relational DBMS 40.35

20 20. A22. Graph DBMS 31.91
21. 422 A5 3 Relational DEMS 31.58
22. Y21 ¥19. Informix Relational DBMS 31152,

23 23. $20 Memcached Key-value store 28.01

24 24, 24.  Couchbase 3 Document store 25.02 -0.78
25. A26. A30. Amazon DynamoDB 3 Multi-model @ 23.12 +0.89
26. W25 ¥23. CouchDB Document store 22.36  -1.02
27 27. ¥ 26.  Firebird Relational DBMS 20.10 -0.78
28. A 30 28, Microsoft Azure SQL Database Relational DBMS 19.24 -0.23
29: 29. 29 Vertica Relational DBMS 19.14 -0.64

Fonte: http://db-engines.com/en/ranking



NOSQL

Not Only SQL

Wikipedia

A NoSQL (originally referring to "non SQL" or "non relational®)
database provides a mechanism for storage and retrieval of data

which is modeled in means other than the tabular relations used in
relational databases.

N ot
http://nosqgl-database.orqg/ S Q I_
Only




WHY NOSQL - DATA GROWTH

In 2014 the amount of information stored worldwide

exceeded 5 ZetaBytes

The total amount of stored
By data is expected to be...

50x

A0

30

20

10

b

Ox

2012 2013 2014 2015 2016 2017 2018 2019 2020

*Zettabyte = 35,000,000,000,000,000,000,000 bytes



* SCALE UP VS SCALE OUT

Scale Up vs Scale Out

G4
Scale-Up o
i
S
Scale-Out |

@ Linux and Ubuntu 14,10 Release Conf

7



SPOF — SINGLE POINT OF FAILURE




WHY NOSQL - BIG DATA
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TEOREMA CAP

Disponibilidad
(Availability)

# Basesde datos

{MySQL, Oracle,

relacionales

* DynamoDB
n * CouchDB

* (Cassandra
& Infinite Graph

Solo se pueden
cumplir dos
condiciones a la vez

SQL Server)
*  Neod)

Consistencia Tolerancia a fallos
(Consistency) {Partition Tol.)

* MongoDB

* Hbase

* Redis



TIPOS DE BANCOS DE DADOS NAO
RELACIONAIS

Document
Key-Value
Graph

Column Family



' DOCUMENT DATABASES

%@ elastic y o

u R
Couchbase %NDB



DOCUMENT DATABASES

{_
|
] -
} .
JSON
Relational data model Document data model
Highly-structured table organization Collection of complex documents with
with rigidly-defined data formats and arbitrary, nested data formats and

record structure. varying “record” format.



- DOCUMENT DATABASES

Nao possuem esquema (schemaless)

Possuem indices assim como os bancos relacionais

(quase sempre B+TREE)

Geralmente suportam JSON (BJSON)




MONGODB

MongoDB - analogy ’
muorge LG
Relational DB MongoDB
Database Database
Tables Collections
Records Documents

Columns/fields Key-value pair




| DOCUMENT DATABASES — USE CASES

Busca (Elastic Search)
Objetos complexos (Aggregate Root)

Formularios dinamicos

Log nao estruturado

JSON



- KEY VALUES

' )
é redis iEI emCached

BERKELEY DB




KEY VALUES

D=1
Name Age State
John 27 California
-z Name Age State
Crariel 32 Montana
D=
3 [Name Age State
Mary 31 Washingion

Key: User1 = Value: Mike
Key: User2 * Value: John
Key: User3 = Value: Mary

key | value

firstName | Bugs

lastName Bunny

location | Earth




REDIS

Key - Value

Suporta Pub/Sub

Data Types

- strings — a sequence of binary safe bytes up to 512 MB.

- hashes — a collection of key value pairs.

- lists — an in-insertion-order collection of strings.

- sets — a collection of unique strings with no ordering.

- sorted sets — a collection of unique strings ordered by user defined scoring.



- KEY VALUES - USE CASES

Cache distribuido para objetos complexos

Semaforos para sistemas distribuidos

Contador incremental distribuido

Sessao em web farm



" GRAPH DATABASES

A

<« QrientDB
4

& INFINITEGRAPH




GRAPH DATABASES

Grampian
Fame

=
Invasion,
¥  European
%9‘ Unign™=*

ternation
and
regional
ganisati

VWarrior

i Greenpeace
G:eﬁh;:):;ce ; ? International

Pacific general

Marshall

lzlands SPEranzg Executive
Director

Executive
director*=*



* GRAPH DATABASES - USE CASES

Grafo social

Analise de caminho “perfeito” em sistema de compras

Auto-relacionamentos

Analise de risco

Analise de cartéis/fraudes em compras




~ COLUMN ORIENTED

& sriak

cassandra

Google |

BigTable RSASE



~ COLUMN ORIENTED

Timeline Physical Layout

Clustered by twept_id

. el - . .
grmason [1765, author]: | [1765, body]: Give me [1742, author):

[1742, body]: | chopped
down the cherry tree

phenry liperty or give me death gwashington



COLUMN ORIENTED - USE CASES

Séries temporais (ex.: temperatura)
Notificacoes / mensagens

Grande volume de coordenadas (latitude/longitude)

Status de dispositivos moveis

Status por usuario (ex.: onde o usuario assistiu até o video)




CONCLUSOES



SQL VS NOSQL

Pros

Relational databases
are good at structured
data and transactional,
high-performance
workloads.

Offerings are proven and

ature with a wide variety
of tools available.

Cons

Can be difficult to scale.

Fixed schema for
organizing data.

MySQL, PostGreSQL,
SQL Server, Oracle

ros

Good for non-relational data.
Schema-less architecture allows
for frequent changes to the
database and eas¥I addition

of varied data to the system.

Easily scalable, runs well
n distributed systems
?the cloud).

Cons

Installation, management and
toolsets still maturing.

Can have slower response time.

Amazon DynamoDB,
MongoDB, Couchbase, Riak




SQL VS NOSQL
SQL

Vocé nao precisa pensar nas queries antes de definir o modelo

NOSQL

Ideal que o0 modelo seja otimizado para uma (ou algumas) queries



- SQL+NOSQL
SQL ou NOSL?

SQL + NOSQL!



PERGUNTAS



OBRIGADO



