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Preface

Big Data Analytics aims at providing the fundamentals of Apache Spark and

Hadoop, and how they areintegrated togetherwith most commonly used tools

and techniques in an easy way. All Spark components (SparkCore, Spark SQL,
DataFrames, Datasets,Conventional Streaming,Structured Streaming, MLLib,

GraphX, and Hadoop corecomponents), HDFS, MapReduce, and Yarn are explored
in greatdepth with implementation exampleson Spark+ Hadoop clusters.

The Big Data Analyticsindustryis moving away from MapReduce to Spark. So,
the advantages of Spark over MapReduce are explained in greatdepth to reap
the benefits of in-memory speeds.The DataFrames API, the Data Sources API,
and thenew Dataset APl areexplained forbuilding Big Data analytical applications.
Real-timedata analytics using Spark Streaming with Apache Kafka and HBase
is
covered

to
help in building streaming applications. New structuredstreaming

concept is explained with an Internet of Things (1OT)use case. Machine learning

techniques arecovered using MLLib,
ML Pipelinesand SparkR; Graph Analyticsare

covered with GraphX and GraphFrames components of Spark.

Thisbook also introduceswebbased
notebooks

such asJupyter,Apache Zeppelin,
and data flow

tool Apache NiFi to analyze and visualize data,offering Spark asa
Service using Livy Server.

What this book covers
Chapter

1,
Big Data Analytics

at a
10,000-FootView, provides an approach

to Big Data

analytics
from a broader perspectiveand introduces tools and techniques used on

Apache Hadoop and Apache Spark platforms,with someof mostcommon use cases.

[ix-
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Chapter2,Getting Started with ApacheHadoop and Apache Spark, lays the foundation

tor Hadoop and Spark platforms with an introduction. This chapter also explains

now spark
is different from MapReduce and how Spark on the Hadoop platform is

beneficial. Then it helps you get started with the installation of clusters and setting

up tools needed for analytics.

Chapter3,Deep Dive into Apache Spark, coversdeeperconcepts of Spark such asSpark

Core internals, how to use pair RDDs, the life cycle of a Spark program, how to build

Spark applications, how to persist and cache RDDs, and how to use Spark Resource

Managers (Standalone,Yarn,and Mesos).

Chapter 4, Big Data Analytics
with Spark SQL, DataFrames, and Datasets, covers the Data

Sources APL,the DataFrames APl,and the new
Dataset

API.
There isa special

focus

on why DataFrame APl is useful and analytics of Dataframe APl with built-in sources
(Csv,Json, Parquet,ORC,JDBC,and Hive) and external sources(such

as
Avro, Xml,

and Pandas).Spark-on-HBase connector explains
how to analyzeHBase data

in Spark

using DataFrames. It also covers how to use SparkSQL asa distributed SQL engine.

Chapter5,Real-Time Analytics
with SparkStreaming and Structured Streaming,provides

the meaning of real-time analytics
and hoOw Spark Streaming is different from

other real-time enginessuch asStorm, trident, Flink, and Samza. It describesthe

architecture of Spark Streaming with inputsourcesand output stores. It covers

statelessand
stateful

stream processing
and

using
receiver-based and direct approach

with Kafka asa
sourceand HBase as

a
store. Fault tolerance concepts of Spark

streaming is covered when
application

is
failed

atdriver or executors.Structured

Streaming concepts areexplainedwith an Internet ofThings (1OT)use case.

Chapter6,Notebooks and Dataflows with Sparkand Hadoop, introducesweb-based

notebooks with tools such asJupyter, Zeppelin,and Hue. It introduces theLivy REST
server forbuildingSpark as aservice and forsharingSpark RDDsbetween multiple
users. It also introducesApache NiFi for

building data flows using Spark and Hadoop.

Chapter 7,Machine Learning with Spark and Hadoop, aims atteaching more about the
machine learning techniquesused in data scienceusing Spark and Hadoop. This
chapter introducesmachine learning algorithms used with Spark. It covers spam
detection, implementation, and the method of

building machine learning pipelines. It

alsocovers machine learning implementation with H20 and Hivemall.

Chapter8,Building Recommendation Systems with Spark and Mahout, covers
collaborativefiltering in detail and

explainshow to build real-timerecommendation
engines with Spark and Mahout.

x
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Chapter9, Graph Analytics with GraphX, introducesgraph processing,how GraphX
is different from Giraph, and various graph operationsof GraphX such ascreating

graph, counting, filtering, degrees, triplets, modifying, joining,transforming
attributes, Vertex RDD, and EdgeRDDoperations.It alsocovers GraphX algorithmS

such astriangle counting and connected components with a flight analytics use case.
New GraphFrames component based on DataFrames is introduced and explained

some concepts such as motif finding.

Chapter10,Interactive Analytics with SparkR,covers the differences between R and

SparkR and getsyou started with SparkR using shell scripts in local, standalone,

and Yarn modes. This chapter also explainshow to use SparkR with RStudio,

DataFrames, machine learning with SparkR,and Apache Zeppelin.

What you need for this book
Practical exercises in this book are demonstrated on virtual machines (VM)from
Cloudera, Hortonworks, MapR, or prebuilt Spark for Hadoop for gettingstarted

easily. The same exercises can be run on a bigger cluster as wel1.

Prerequisites for using virtual machines onyour laptop: notnevno
RAM:8GB and above

CPU: At least two virtual CPUs

The latest VMWare player or Oracle VirtualBox must be installed for

Windows or Linux Os

LatestOracle VirtualBox,or VMWare Fusion for Mac

Virtualization enabled in BIOS

Browser:Chrome 25+, IE 9+,Safari 6t,or Firefox 18+ recommended

(HDPSandbox will not run on IE 10)

Putty

WinScP

The Python and Scala programming languages are used in chapters,with more focus

on Python. It is assumed thatreaders have a basicprogramming background in Java,

Scala,Python, SQL,or R,with basic Linux experience.Working experience within

Big Data environmentson Hadoop platforms would provide a quick jump start for

building Spark applications.

-
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