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Para quem € esse curso?

1. Cientista de Dados.
2. Analista de Dados.
3. Gestores de Projeto.
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Responsabilidades do Cientista de Dados
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Responsabilidades do Engenheiro de Dados
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O que é Big Data?
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O que é Big Data?

Velocidade Volume

Variedade
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O que sao Data Lakes?

The Traditional Data Lake

Capture Store Deliver
batch or streaming data single repository for all rapid insights and business
from many sources formats of data results from all data
Pipelines: Users
Corporate
= Batch/ETL —
A Analyti
=] " | Streams Data lake nalytics
Databases | -
¢y | smemmemened > Tools
Cloud
services Data
Devices * Structured (CSV, tables, corporate) -
, science
» Semi-structured (JSON, logs, text)
_ WebjloT * Data stores (ORC, Parguet) —

* Unstructured (images, video, audio)
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Data Warehouses Vs Data Lakes

Affordable Expensive, only
storage, all data data needed for
can be stored Analytics stored

Structured Data

Structured Data only

Unstructured & % ‘

Users are
Business Users

Users are
Data Scientists

WAREHOUSE

Provides Data : Business Reports
for Al and i & Performance
ML Models ‘ Metrics
Schema Schema
on Read on Write

Copyright © 2021 www.BryteFlow.com. All Rights Reserved.
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Data Warehouse vs Data Lake vs Data Lakehouse

Late 1980’s 2011 2020

Data Warehouse Data Lake Data Lakehouse

e =Rl [l
Bl

Reports Data Machine Real-Time Reports Bl Streaming Analytics Data Science
Science Learning  Database

SR = = *

< e Machine Learnin
Data Marts &% |‘[ﬂ Data Marts 4
Data Prep

T and Val;dation T
|‘|ﬂ ' Data Lake
s 4
o0 000 oo REJ O00 @oe ¢35

External Data Operational Data Structured, Semi-Structured and Unstructured Data Structured, Semi-Structured and Unstructured Data
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BIG DATA PIPELINE

DATA DATA
INTEGRATION STORE

DATA
SOURCES

- * Dashboards

+ Applications MDM ] * Analytics
. * Reports

* Mobile Apps *ETL * Machine Mi i

* Microservices
* Microservices mmp - Stream Data = Warehouse <@l Learning - L
. : Integration . icti S

loT Dt.ewces €9 ool ksl ::‘ea‘:;‘:it:;e Notifications
* Website ala te * Email
+ SMS
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ETL vs ELT
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Solucoes para Data Pipelines

Data Data Model
ingestion preparation evaluation
Data Model Model
validation training deployment

Machine Learning orchestrated workflow
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Solucoes para Data Pipelines

Azure Blob Storage Azure Data Factory Azure SQL Database
Data Pipeline
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Solucoes para Data Pipelines

Amazon S3
Cassandra Amazon S3 Amazon EMR Amazon EMR on S Amazon

(Angisthus) (Scaldng) Redshift

"
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AWS Data Pipeline
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Solucoes para Data Pipelines

Cloud Pub/Sub

Real-time Events Asynchronous messaging

Cloud Datalab
Interactive Data Exploration

4 A
Game Server e 2 w¢+ab I.e_o u

Authentication Streaming Pipeline . : "' BlTools
QlikView
?_ Batch Pipeline ‘s ! LN x “
I b2 'S| Spreadsheets
I > Cloud Dataflow BigQuery
m Parallel data processing Analytics Engine 4
Batch Load Coworkers
SRl Cloud Storage ‘ ‘

Raw log storage
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O que é o Apache Spark?

SpoarK
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O que é o Cluster?
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O que é o Apache Spark?
& kafka > o

T cassandra
ool wO®
- IS
PostgreSQL p Qr . Object Stores

- ) ....and many
'.‘ elastic - more!

Data Warehouses
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O que é o Apache Spark?

MLLib Streaming SQL GraphX

Machine Real-time Interactive Grapf_w
Learning analytics Queries processing

Spor‘f(z Core

EN E=
\_
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O que é o Apache Spark?

I MLIib L
Aakka ~"> machine learning E
/A
7~ B / K J
‘ 2 res(r)mrrlgesa < { train models use trained
~ ! with live data model / elasticsearch
§3 kafka % \ .

data storage

= <:j systems , ;
; memsal  cagsandra
Spark Streaming e
APACHE LN
: g HBRASE ] <‘;\ ¥ Parquet §8 kafka
cassandra R \\
MySQL icd process with interactively \
.mongoDB ™D staticdata \ DataFrames query with SQL
ﬁi sources \N
elasticsearct Pr.;«q‘:”;). \\}(

\‘[Spark SQL

SQL + DataFrames
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Spark Vs Hadoop
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Spark Vs Hadoop

Speed

Written In

Data Processing

Ease of Use

Caching

& Stack

Spark

100x times than MapReduce
Scala

Batch / real-time / iterative /
interactive /graph

Compact & easier than Hadoop

Caches the data in-memory &
enhances the system performance

Hadoop MapReduce

Faster than traditional system

Java

Batch processing

Complex & lengthy

Doesn't support caching of data



O que é Databricks?

€databricks
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Por que Databricks?

Mobile

Storage Applications

A0 coup )
5\ A COMPUTING !
= Y e

Server Database

Private Hybrid
cloud cloud
Public
cloud
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Por que Databricks?

Y GoogleCloud £ databricks
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Por que Databricks?

e > & Azure Databricks —¥ teekaies

Data Science Deep Learning/ML

Data Engineering Databricks Workspace Databricks Workflows Streaming
"/\I/l Databricks Runtime \"3

Line of Business Databricks I/0 (DBIO) Databricks Serverless Data Warehousing
j2g8 2}
=
“u I

and many others... s ‘p"arék\z Power BI

i)

and many others...

Databricks Enterprise Security (DBES)

Azure Blob Azure Data Azure SQL Data Apache Hadoop
Storage Lake Store Warehouse Kafka Storage
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Hands on!
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Dataframes e Parti¢oes no Spark

Table or Data Frome
Spreadshee’r on par+i+ioned OCYr 055 servers
a singe machine in a data center
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SQL vs Python vs Scala

& Stack



Apache Parquet
5
4

Parquet
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Apache Parquet

Data In Columns On Disk

Row-Oriented data on disk

Led Zeppelin IV | §1/08/197% 1 HousesoftheHoly Q3281973 1 Physical Graffiti | 02/241875 1

Column-Oriented data on disk

Led Zappelin IV Housesof the Holy  Physical Graffiti | 11/08/1871 03/28/1973 | 02/24/1975

)
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Apache Parquet

Traditional Memory Buffer
2007-01-01
1
pl
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201 7-01-00
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Columnar Storage
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Apache Parquet

Encoding: Incremental Encoding

Led_Zeppelin ENCODING 0 Led Zeppelin
Led_Zeppelin_lI 12 1l
Led Zeppelin_lII 151
Led Zeppelin_IV 14V
58 bytes* = 24 bytes*
58% Reduction
§
Gk *not counting delimiters
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Apache Parquet

Encoding: Dictionary Encoding
Atlantic
Atlantic ENCODING

Atlantic

0 - Atlantic

1 > Swan Song
Swan Song

Atlantic
Atlantic
Swan Song ~0R0 .
SWEAISEHD 98% Reduction
Swan Song

9 |84 bytes® 1.25 bytes + dictionary size

Atlantic

0
0
0
0)
0
0
1
1
1
1
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Apache Parquet

Partitioning

dataFrame
.write
.partitionBy("Whatever"”", "Columns", "You", "Want")
.parquet (outputFile)

// For a common example

dataFrame
.write
.partitionBy(”Year", "Month", "Day", "Hour")
.parquet (outputFile)

G

e
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Apache Parquet

e Naio existe estatisticas dos dados no arquivo.

e E preciso ler todo o arquivo para definicio dos data
types.
Nao permite compressao por coluna.

[ ]
////'/ e  Ocupa mais espaco e mais processamento.

Parquet

A
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Apache Parquet

The following table compares the savings as well as the speedup obtained by
converting data into Parquet from CSV.

Dataset

Data stored as CSV
files

Data stored in
Apache Parquet
Format

Savings

@& Stack

Size on Amazon
S3

1TB

130 GB

87% less when
using Parquet

Query Run
Time

236
seconds

6.78
seconds

34x faster

Data Scanned

1.15TB

2.51GB

99% less data
scanned

Cost

$5.75

$0.01

99.7%
savings



Hands on!
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SpOf"’(\Z Streaming

APACHE

Spa

Structured Streaming
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Transacoes com cartées de crédito

o
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Clicks em um site..
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Internet das coisas.
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Notificacoes
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Dashboards

DASHBOARD Charts Statistics  Profile  News  Settings

Comparison Sale Graph

Activities
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Incremental ETL

<N - —_ DATA
WAREHOUSE
or BD

Export Transform Load
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Online Machine Learning
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Como funciona o Streaming?

Ba‘l'cl\ ?rmsém_
Events/ Event S‘Ereaw\ — >
B8 writes — | ML P10 N —
Index| \Vr"‘“tf | \H-ocess? —
w B**‘ LJJ
Outru{ s{rgmi l || ||
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Spark Streaming

Kafka
| Flume "\Z ___HDFS
HDFS/S3 Sp Qr K :> Databases
Kinesis Stf (C4 Qmin 9 ' Dashboards
~ Twitter
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Spark Streaming

Data > Results >

Microbatches of DataFrames
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Spark Streaming

Data stream Unbounded Table

new datain the
datastream

—p —

new rows appended
to a unboundedtable

Data stream as an unbounded table
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Spark Streaming

/Trigger: every 1 sec

1 2 3
Time
| T —>
data up data up data up
Input to t=1 to t=2 tot=3
o
@]
=
(@4
Y Y
Result result up result up result up
tot=1 tot=2 tot=3
Y Y
Output
complete mode

Programming Model for Structured Streaming
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Hands on!
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Spark MLlib

Spark MLlIib

Streamingll (machine
learning)

Apache Spark
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Hands on!
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