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O que é Hadoop

 Um projeto Open Source da Fundação Apache para computação distribuída, escalável e confiável: 
http://hadoop.apache.org

The Apache Hadoop software library is a framework that allows for the distributed processing of large data
sets across clusters of computers using simple programming models. It is designed to scale up from single
servers to thousands of machines, each offering local computation and storage. Rather than rely on hardware
to deliver high-availability, the library itself is designed to detect and handle failures at the application layer, so
delivering a highly-available service on top of a cluster of computers, each of which may be prone to failures.
[Apache]

 Ecossistema ou sistema operacional para Big Data.

 Framework de software para armazenagem, processamento e análise de “big data”. [Cloudera]

 Apache Hadoop® é uma estrutura em código aberto para armazenamento e processamento 
distribuídos de grandes conjuntos de dados em hardware simples. O Hadoop permite que as 
empresas obtenham insights de quantidades enormes de dados estruturados e desestruturados de 
forma rápida. [HortonWorks]

http://hadoop.apache.org/


O que é Hadoop (2)

Distribuído

Escalável

Flexível

Tolerante a falhas

Open source

Baixo custo (open source e hardware commodity)



http://www.cloudera.com/promos/hadoop10.html

História

http://www.cloudera.com/promos/hadoop10.html










http://opensource.com/life/14/8/intro-apache-hadoop-big-data

http://opensource.com/life/14/8/intro-apache-hadoop-big-data




Em 2011, Rob Bearden firmou
parceria com a Yahoo! para
fundar a Hortonworks com 24
engenheiros da equipe original
Hadoop. [HortonWorks]





Quem usa o Hadoop?

Lista extensa (e não muito atualizada?) em:
http://wiki.apache.org/hadoop/PoweredBy

Yahoo!

More than 100,000 CPUs in >40,000 computers
running Hadoop

Our biggest cluster: 4500 nodes (2*4cpu boxes
w 4*1TB disk & 16GB RAM)

◦ Used to support research for Ad Systems and
Web Search

◦ Also used to do scaling tests to support
development of Apache Hadoop on larger
clusters

>60% of Hadoop Jobs within Yahoo are Apache
Pig jobs.

http://wiki.apache.org/hadoop/PoweredBy
http://www.yahoo.com/


Quem usa o Hadoop? (2)

Twitter

We use Apache Hadoop to store and process tweets,
log files, and many other types of data generated
across Twitter. We store all data as compressed LZO
files.

We use both Scala and Java to access
Hadoop's MapReduce APIs

We use Apache Pig heavily for both scheduled and
ad-hoc jobs, due to its ability to accomplish a lot
with few statements.

We employ committers on Apache Pig, Apache Avro,
Apache Hive, and Apache Cassandra, and contribute
much of our internal Hadoop work to opensource
(see hadoop-lzo)

For more on our use of Apache Hadoop, see the
following presentations: Hadoop and Pig at
Twitter and Protocol Buffers and Hadoop at Twitter

http://www.twitter.com/
http://wiki.apache.org/hadoop/MapReduce
http://github.com/kevinweil/hadoop-lzo
http://www.slideshare.net/kevinweil/hadoop-pig-and-twitter-nosql-east-2009
http://www.slideshare.net/kevinweil/protocol-buffers-and-hadoop-at-twitter


Quem usa o Hadoop? (3)

LinkedIn

We have multiple grids divided up based upon
purpose.

Hardware:
◦ ~800 Westmere-based HP SL 170x, with 2x4

cores, 24GB RAM, 6x2TB SATA

◦ ~1900 Westmere-based SuperMicro X8DTT-H,
with 2x6 cores, 24GB RAM, 6x2TB SATA

◦ ~1400 Sandy Bridge-based SuperMicro with 2x6
cores, 32GB RAM, 6x2TB SATA

Software:
◦ RHEL 6.3

◦ Sun JDK 1.6.0_32

◦ Apache Hadoop 0.20.2+patches and Apache
Hadoop 1.0.4+patches

◦ Pig 0.10 + DataFu

◦ Azkaban and Azkaban 2 for scheduling

◦ Apache Hive, Apache Avro, Apache Kafka, and
other bits and pieces...

We use these things for discovering People You
May Know and other fun facts.

http://www.linkedin.com/
http://wiki.apache.org/hadoop/SuperMicro
http://wiki.apache.org/hadoop/SuperMicro
http://http/data.linkedin.com/opensource/datafu
http://data.linkedin.com/opensource/azkaban
https://github.com/azkaban/azkaban2
http://www.linkedin.com/careerexplorer/dashboard
http://inmaps.linkedinlabs.com/
http://www.linkedin.com/skills/


Quem usa o Hadoop? (4)

Facebook

We use Apache Hadoop to store copies of 
internal log and dimension data sources and 
use it as a source for reporting/analytics and 
machine learning.

Currently we have 2 major clusters:
◦ A 1100-machine cluster with 8800 cores and 

about 12 PB raw storage.

◦ A 300-machine cluster with 2400 cores and about 
3 PB raw storage.

◦ Each (commodity) node has 8 cores and 12 TB of 
storage.

◦ We are heavy users of both streaming as well as 
the Java APIs. We have built a higher level data 
warehousing framework using these features 
called Hive (see 
the http://hadoop.apache.org/hive/). We have 
also developed a FUSE implementation over 
HDFS.

http://www.facebook.com/
http://hadoop.apache.org/hive/


Para que serve?

Tipo de análises comuns com Hadoop: 

• Text mining 

• Index building 

• Graph creation and analysis 

• Pattern recognition 

• Collaborative filtering 

• Prediction models 

• Sentiment analysis 

• Risk assessment 

Características comuns dos problemas a serem
processados no Hadoop? 

Natureza dos dados (os “Vs” do Big Data)

• Volume (“petabyte scale”)

• Velocity 

• Variety

Natureza das análises

• Batch processing

• Parallel execution

• Distributed data [Cloudera]



Distribuições Hadoop

Única 100%
Open Source



Estrutura (1)

Core Components:

HDFS (Hadoop Distributed File System)
Armazena dados no cluster 

MapReduce 
Processa dados no cluster

A primeira versão do Hadoop se resumia a 
esses 2 componentes!



Estrutura (2)

A versão 2 do Hadoop tem os seguintes componentes:

Hadoop Common
The common utilities that support the other Hadoop modules.

Hadoop Distributed File System (HDFS™)
A distributed file system that provides high-throughput access to application data.

Hadoop YARN
A framework for job scheduling and cluster resource management.

Hadoop MapReduce
A YARN-based system for parallel processing of large data sets.



Estrutura (2)

Hadoop 2 suporta diversas outras aplicações além do MapReduce:



Estrutura (3)



Estrutura (4)



Estrutura (5)



Estrutura (6)



Estrutura (7)



Estrutura (8)



Funcionamento...

Cloudera Essentials for Apache Hadoop | 1 of 6 | The Motivation for Hadoop Online Video Training











HDFS e MapReduce

HDFS

• HDFS performs best with a modest number of large files.

Millions, rather than billions, of files

Each file typically 100MB or more 

• Files in HDFS are "write once"

Files can be replaced but not changed 

• HDFS is optimized for large, streaming reads of files

Rather than random reads 

MapReduce

• The Mapper 

Each Map task (typically) operates on a single HDFS block

Map tasks run on the node where the block is stored (usually)

• Shuffle & Sort 

Sorts and consolidates intermediate data from all mappers

Happens after all Map tasks are complete and before Reduce tasks 
start

• The Reducer 

Operates on sorted/shuffled intermediate data (Map task output)

Produces final output [Cloudera]









Imagem do artigo original.





Name node e job tracker podem ter um host backup para garantir alta disponibilidade.



Inserindo dados

API web ou CLI do HDFS.

Sqoop: Conexão com bancos de dados relacionais;

Flume: Conexão com fluxo de dados em tempo real, por exemplo, arquivos de log.

O FIWARE Cygnus é uma implementação do Apache Flume.











Pig and Hive

Improving programmability: Working directly with Java APIs can be tedious and error 
prone. It also restricts usage of Hadoop to Java programmers. Hadoop offers two solutions 
for making Hadoop programming easier.

Pig is a programming language that simplifies the common tasks of working with Hadoop: 
loading data, expressing transformations on the data, and storing the final results. Pig’s 
built-in operations can make sense of semi-structured data, such as log files, and the 
language is extensible using Java to add support for custom data types and 
transformations.

Hive enables Hadoop to operate as a data warehouse. It superimposes structure on data in 
HDFS and then permits queries over the data using a familiar SQL-like syntax. As with Pig, 
Hive’s core capabilities are extensible.

Open source Apache projects
◦ Hive initially developed at Facebook

◦ Pig Initially developed at Yahoo! 

http://pig.apache.org/
http://hive.apache.org/


HBASE

Welcome to Apache HBase™

Apache HBase™ is the Hadoop non-relational (NoSQL) database, a distributed, scalable, big data 
store.

Use Apache HBase™ when you need random, realtime read/write access to your Big Data. This 
project's goal is the hosting of very large tables -- billions of rows X millions of columns -- atop 
clusters of commodity hardware. Apache HBase is an open-source, distributed, versioned, non-
relational database modeled after Google's Bigtable: A Distributed Storage System for 
Structured Data by Chang et al.

http://www.apache.org/
http://hadoop.apache.org/
http://research.google.com/archive/bigtable.html


Apache Spark

Uma “engine” para processamento de dados em larga escala, sendo
capaz de processar ETL (Extract-Transform-Load), machine learning e 
workloads de ciência de dados em memória.

Possui uma série de bibliotecas que podem ser combinadas em uma
mesma aplicação.

MLlib is Apache Spark's scalable machine learning library.

Spark SQL is Apache Spark's module for working with structured 
data.

Spark Streaming makes it easy to build scalable fault-tolerant 
streaming applications.

GraphX is Apache Spark's API for graphs and graph-parallel 
computation.



Ambari

APACHE AMBARI

A completely open source management platform for provisioning, managing, monitoring and 
securing Apache Hadoop clusters. Apache Ambari takes the guesswork out of operating Hadoop.





Testando - SandBoxes

As distribuições disponibilizam “Single Node Clusters” implementados em máquinas virtuais 
prontas:

http://br.hortonworks.com/products/sandbox/

No Microsoft Azure: http://br.hortonworks.com/hadoop-tutorial/deploying-hortonworks-sandbox-on-

microsoft-azure/

Tutorial: http://br.hortonworks.com/hadoop-tutorial/learning-the-ropes-of-the-hortonworks-sandbox/

http://www.cloudera.com/downloads.html

https://www.mapr.com/products/mapr-sandbox-hadoop/download

http://br.hortonworks.com/products/sandbox/
http://br.hortonworks.com/hadoop-tutorial/deploying-hortonworks-sandbox-on-microsoft-azure/
http://br.hortonworks.com/hadoop-tutorial/learning-the-ropes-of-the-hortonworks-sandbox/
http://www.cloudera.com/downloads.html
https://www.mapr.com/products/mapr-sandbox-hadoop/download


Testando - Hadoop Puro

Hadoop: Setting up a Single Node Cluster.

http://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/SingleCluster.html

Outros links úteis:

Setup Virtual Hadoop Cluster under Ubuntu with VirtualBox:  
http://cs.smith.edu/dftwiki/index.php/Setup_Virtual_Hadoop_Cluster_under_Ubuntu_with_VirtualBox

How to create Hadoop cluster on Virtual Machines Running on same Laptop/Desktop: 
https://hadoopmagic.wordpress.com/2013/07/13/how-to-create-hadoop-cluster-on-virtual-machines-running-
on-same-laptopdesktop/

Running Hadoop on Ubuntu Linux (Single-Node Cluster): http://www.michael-noll.com/tutorials/running-hadoop-
on-ubuntu-linux-single-node-cluster/

Running Hadoop on Ubuntu Linux (Multi-Node Cluster): http://www.michael-noll.com/tutorials/running-hadoop-
on-ubuntu-linux-multi-node-cluster/

Creating a virtualized fully-distributed Hadoop cluster using Linux Containers: 
https://ofirm.wordpress.com/2014/01/05/creating-a-virtualized-fully-distributed-hadoop-cluster-using-linux-
containers/

http://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-common/SingleCluster.html
http://cs.smith.edu/dftwiki/index.php/Setup_Virtual_Hadoop_Cluster_under_Ubuntu_with_VirtualBox
https://hadoopmagic.wordpress.com/2013/07/13/how-to-create-hadoop-cluster-on-virtual-machines-running-on-same-laptopdesktop/
http://www.michael-noll.com/tutorials/running-hadoop-on-ubuntu-linux-single-node-cluster/
http://www.michael-noll.com/tutorials/running-hadoop-on-ubuntu-linux-multi-node-cluster/
https://ofirm.wordpress.com/2014/01/05/creating-a-virtualized-fully-distributed-hadoop-cluster-using-linux-containers/


Alternativas OpenSource

HPCC: HPCC Systems (High Performance Computing Cluster) is an open source, 
massive parallel-processing computing platform for big data processing and
analytics.
https://hpccsystems.com/

Spark é tido como um ecossistema em si. É possível executá-lo em um cluster 
com Apache Mesos no lugar do YARN.

http://spark.apache.org/docs/latest/running-on-mesos.html

https://hpccsystems.com/
http://spark.apache.org/docs/latest/running-on-mesos.html


Cosmos: Hadoop no FIWARE

FIWARE's BigData Analysis Generic Enabler (GE) que oferece um Hadoop As A Service no Fiware.

O Orion não tem armazenamento persistente. O Cosmos adiciona armazenamento persistente à 
arquitetura. O Cygnus (baseado no Apache Flume) permite a conexão do Orion com o Cosmos.

Página no catálogo de GEs do Fiware: https://catalogue.fiware.org/enablers/bigdata-analysis-
cosmos

Documentação: http://fiware-cosmos.readthedocs.io/

GitHub: https://github.com/telefonicaid/fiware-cosmos

Curso na FIWARE Academy: https://edu.fiware.org/course/view.php?id=69

https://catalogue.fiware.org/enablers/bigdata-analysis-cosmos
http://fiware-cosmos.readthedocs.io/
https://github.com/telefonicaid/fiware-cosmos
https://edu.fiware.org/course/view.php?id=69

