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Aplicacoes tradicionais

Banco de Dados Relacionais (RDBMS)
Crescimento da aplicacao

Novas necessidades:

- Escalabilidade
- Disponibilidade




RDBMS NAO ESCALA!
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RDBMS escala, porem..
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RDBMS - Vertical Scaling

Maquinas maiores
Custo mais elevado
Unico Ponto de Falhal!

Manutencao e atualizagao

e

2 vCPU 8 vCPU 16 vCPU
8 GB 32GB 64 GB

100 GB 500 GB 2000 GB

$140.00 $580.00 $1400.00
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RDBMS - Horizontal Scaling (Master-Slave)

Master-Slave

Réplicas de Leitura

Distribuir a Carga de Leitura

Write/Read Read Read
Replicagcao Assincrona
Consisténeia o O O

~

lsetemrente

Master Slave Slave
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RDBMS - Horizontal Scaling (Sharding)

Sharding
Particiona os dados
FON

T So-BEN)
Locking Excessivo

o T

CustomerlD FirstName LastName

1001

Lucie

CustomerlD FirstName LastName

1001 Lucie Bird
2000 Jack Mccoy
2001 Marie Graham
3000 Alice Meyer

Bird

2000

Jack

Mccoy

CustomerlD FirstName LastName

2001

Marie

Graham

Alice

Meyer
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ACID e 3FN NAO ESCALAM!
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Em busca de uma solucao..
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NoSQL databases
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Agora é s6 migrar o modelo
RDBMS para o banco NoSQL...
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Nao é bem assim.
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1. Cada BANCO tem seu PROPOSITO

Document Key-Value Wide Column
D red i S cassandra
Q Couchbase . .
sriak HBFISEA
Graph Search Engine
o - =
%’ﬂ@@éj v

elasticsearch
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2. O MODELO nao é compativel

@ Location b
(5] Tite varchar(120) (] MmO i ]
il p 5 0 \[g Shotname varchar(50) [
View ni(10) IN|
—oer’u"n ) i [~ Hosns \ / ‘; 5
{7 Tite varchar(120) [} é:m :':::’m, o w>
(3] Descrption  varchar255)  (NJb0- - - - 4-| [ ProneNun vacha@0) (Y
. e ] =
FiTee vacha(1z0) [9 --«\Em o) (Y ool il LY Cassandl" a

RDBMS NoSQL



O que é Cassandra?
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Origem

Criado pelo Facebook, e por um dos co-autores do Dynamo.
facebook

Baseado no DynamoDB (AWS) e BigTable (Google).

2008 - Open Source

2009 - Apache Incubator

. DynamoDB

2010 - Top-Level Project no ASF

APACHE

SOFTWARE FOUNDATION

20TH ANNIVERSARY

TEMPEST
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O que é Cassandra?

NoSQL

Distribuido

Altamente Escalavel

Grande quantidade de dados

Commodity Hardware

Alta Disponibilidade
Sem SPOF (Single Point of Failure)

Escalabilidade Linear



Escalabilidade Linear
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CAP Theorem

RDBMS Consistency
CA CP
X
Availability AP partition Tolerance

Z (%j
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Conceitos Basicos

Hash Ring
Partition key
Clustering column

Row key

use name email
1 alice | alice@example.com
2 bob | bob@example.com

(25 )
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Principais equivocos
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Primary Key

TEMPEST
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Primary Key

PostgreSQL

CREATE TABLE users (
email text,
firstname text,
lastname text,
password text,

PRIMARY KEY (email)
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Primary Key

cassandra

CREATE TABLE users (
email text,
firstname text,
lastname text,
password text,

PRIMARY KEY (email)
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Primary Key

INSERT e UPDATE = UPSERT

john.doe@example.com | Doe password
alice.apple@example.com | Alice Apple | mypassword
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Tabela Unica por entidade
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Tabela unica por entidade

PostgreSQL

d

CREATE TABLE videos (
id int,
title text,
runtime int, R . R
year int,
PRIMARY KEY (id)
)

CREATE INDEX videos title idx ON videos(title);
CREATE INDEX videos year idx ON videos (year):;

TEMFPEST



Tabela unica por entidade S

TDC: MongoDB
TDC: ElasticSearch
TDC: Cassandra

CREATE TABLE videos (
id int,
title text,
runtime int,
year int,

PRIMARY KEY (id)
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Tabela unica por entidade

CREATE TABLE videos (
id int,

, TDC: Cassandra 2019
title text,
runtime int,
year int,

PRIMARY KEY (id)

TDC: MongoDB
TDC: ElasticSearch
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Nao use ALLOW FILTERING!!
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Tabela unica por entidade %

cassandra

CREATE TABLE videos (
id int,
title text, TDC: Cassandra | 2019
runtime int,
year int,
PRIMARY KEY (id)
)

TDC: MongoDB
ElasticSearch

CREATE INDEX videos title idx ON videos(title);

CREATE INDEX videos year idx ON videos (year):;
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Tabela Unica por entidade S

Problemas:

runtime

TDC: Cassandra 2019

TDC: MongoDB
TDC: ElasticSearch
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Tabela Gnica por entidade N

cassandra

runtime
CREATE TABLE videos by title (
id int, TDC: MongoDB
title text, TDC: ElasticSearch

runtime int, TDC: Cassandra

year int,
PRIMARY KEY (title, id)
) ;

CREATE TABLE videos by year (
id int,
title text,
runtime int,
year int, id runtime
PRIMARY KEY (year, id)

2018 1 30 TDC: MongoDB
2018 2 40 TDC: ElasticSearch

TEMFPEST



Join e Normalizacao
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Joins e Normalizacao

users

login

name

Comentarios por login de usuario

SELECT comment

FROM users JOIN comments ON users.id = comments.user id

WHERE login =

Comentarios por titulo do video

SELECT comment

videos

title
year

comments

id

n— user_id
video_id
comment

created_date

'alice';

FROM videos JOIN comments ON videos.id =

comments.video id

WHERE title =

'Interestelar’' ;

PostgreSQL
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Joins e Normalizacao

Comentarios por login de usuario

CREATE TABLE comments by user (

user login text,

comment id int,

user id int,

video id int,

comment text,

PRIMARY KEY ((user_login), comment id)
)

Comentarios por titulo do video

CREATE TABLE comments by video (
video title text,
comment id int,
user id int,
video id int,
comment text,
PRIMARY KEY ((video title), comment id)

s

cassandra

SELECT comment FROM comments by user WHERE user login =

'alice';

SELECT comment FROM comments by video WHERE video_title =

'Interestelar';

Awesome!

Good!
Very good!
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Resumo

TEMPEST
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Resumo

Primary Key
- Constraint unique
Tabela Unica por entidade

- ALLOW FILTERING
- Secondary Indexes

JOIN e Normalizagao

- Nao suporta JOIN
- Desnormalizar

cassandra

TEMPEST
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Pensar no modelo RDBMS!
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Como modelar no Cassandra?
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Metodologias de Modelagem de Dados

RDBMS
Dados Modelo Aplicacao
Cassandra
Aplicacao Modelo L Dados
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Modelagem de Dados no RDBMS

{Modelo Conceitual }—Mapeamentv—{ Modelo Légico }

Normalizacao

'

L Mh‘l):rer:l‘;l %263;‘30 J SQL—>  Modelo Fisico

TEMPEST
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Modelagem de Dados no Cassandra

{Modelo Conceitual J—
—D[ Mapeamento }—b[ Modelo Légico WJ CQL »  Modelo Fisico
- .
Fluxo da Aplicacao
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Modelo Conceitual

password 1

User — = T Video
N /
<D

Comment

TEMPEST



Fluxo da Aplicacao

Q1

Users logs into site

Q2

. Show latest videos
" added to the site

Q3

Q4 Q5

Show basic
information about user

Show videos added by Show a video and its
a user details

ACCESS PATTERNS

Q1: Find a user with a specified email

Q2: Find mostly recently uploaded videos

Q3: Find a user with a specified id

Q4: Find videos uploaded by a user with a known id (show most recently first)
Q5: Find a video with specified video id




Mapeamento para o Modelo Légico

Conceitual

[ Modelo ERD

Acesso

Regras de | Chebotko _
Mapeamento Diagram Modelo Légico J

[ Padroes de

TEMPEST
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Chebotko Diagram

table_name
column_name_1 CQL-Type K |[«———Partition Key column
column_name_2 CQL-Type C: [«———Clustering Key column (ASC)
column_name_3 cQL-Type C: |[«———Clustering Key column (DESC)
column_name_4 CQL-Type S |[«———Static column
column_name_5 CQL-Type IDX [«———Secondary Index
column_name_6 CQL-Type ++ |[«———Counter column
[column_name_7] CQL-Type «———Collection column (list)
{column_name_8} CQL-Type «———Collection column (set)
<column_name_9> CQL-Type «———Collection column (map) . . ) .
Entry point (as in a application workflow)
*column_name_10* UDT-Name l«——UDT column '
One or more queries supported by a table
(column_name_11) CQL-Type «——Tuple column
column_name_12 CQL-Type «———Regular column lQl,QZ

table_a Q3 table_b

v

Transition (as in a application worfklow)




Modelo Logico

|

user_credentials

email
password

userid

Q2

|

latest_videos

Q3

Q4

A 4

users

videos_by_user

userid
email
firstname
lastname

created_date

userid
added_date
video_id
name

preview_image

C:

A4

yyyymmdd
added_date
videoid
userid
name

preview_image

Ci
Ct

Q5

A4

ACCESS PATTERNS

Q1: Find a user with a specified email

Q2: Find mostly recently uploaded videos

Q3: Find a user with a specified id

Q4: Find videos uploaded by a user with a known id (show most recently first)
Q5: Find a video with specified video id

videos

videoid
userid

name
description
preview_image
{tags}
added_date

Protegendo
o
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Modelo Fisico

-- Ql: Find a user with a specified email to authenticate

CREATE TABLE user_credentials ( -- Q4: Find videos uploaded by a user with a known id (show most recently first)
email text, CREATE TABLE videos by user (
password text, userid uuid,
userid uuid, added date timestamp,
PRIMARY KEY (email) videoid uuid,

)i

name text,

-- Q2: Find mostly recent uploaded videos preview_image text,
CREATE TABLE latest videos ( PRIMARY KEY (userid, added_date, videoid)

) WITH CLUSTERING ORDER BY (added date DESC, videoid ASC);

yyyymmdd text, ) WITH CLUSTERING ORDER BY (added_date DESC, videoid ASC);

added_date timestamp,

videoid uuid, -- Q5: Find a video with a specified video id
userid uuid, CREATE TABLE videos (
name text, videoid uuid,

preview_image text,
PRIMARY KEY (yyyymmdd, added date, videoid)

userid uuid,
name text,

description text,

-- Q3: Find a user with a specified id preview_image text,

CREATE TABLE users ( tags set<text>,
userid uuid, added date timestamp,
firstname text, PRIMARY KEY (videoid)

lastname text, )
email text,

created_date timestamp,

PRIMARY KEY (userid)

TEMPEST



Ferramentas de Modelagem

KDM Tool - kdm.dataview.org (free) Hackolade - hackolade.com (paid)

@ KDM 7 dackolade =

Collaborations

Cassandra Data

The Kashlev Data Modeler

An automated big data modeling tool for Apache Cassandra

Modeling

Try KDM

Don't have an account? Sign up
Forgot password?

Apache Cassandra was open-sourced by Facebook. It is designed to handle large amounts of data across

many commodity servers, with high-availability across multiple datacenters, master-less replication, and low
latency. It can store hundreds of terabytes of data, is decentralized, and fault-tolerant. Its data model is
based on the Cassandra Query Language, or CQL. It is a hybrid between two families of databases: key-
value and column-oriented

What is KDM?

The Kashlev Data Modeler (KDM) is a
powerful big data modeling tool that
automates schema design for Apache
Cassandra, a distributed NoSQL
database. KDM employs a novel query-
driven approach to database design that
significantly differs from the traditional
methodology used with relational
databases. Using its intuitive web-based
GUI, KDM brings the user through the entire data modeling cycle, that starts with a conceptual
data model and data access pattemns, and ends with a physical data model, or a database
schema. KDM automates the most complex, error-prone, and time-consuming data modeling
tasks: conceptual-to-logical mapping, logical-to-physical mapping, physical optimization, and

Data modeling for Cassandra is a process of structuring the data and designing the tables by identifying
entities and their relationships, using a query-driven approach to organize the schema in light of the data
access patterns. Understanding indexing is an important step in the data modeling process, as it impacts

performance of the queries

A good data model can be the difference between a successful NoSQL project and a failed one. This is also
true for Cassandra where the schema design greatly influences the speed at which data is writter

(@ Feedback

retrieved.
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http://kdm.dataview.org/
https://hackolade.com/

Conclusao

TEMPEST
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Conclusao

RDBMS tem problemas de escalabilidade
Cuidado ao escolher uma nova tecnologia
Principais equivocos

- Pensar no modelo RDBMS
Modelagem do Cassandra

- Pense primeiro nas consultas da aplicagao
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“With big data comes big
responsibilities”

LinkedIn
@henrigue--menezes
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