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Preface

The success of Hadoop as a big data platform raised user expectations, both in terms of
solving different analytics challenges and reducing latency. Various tools evolved over
time, but when Apache Spark came, it provided a single runtime to address all these
challenges. It eliminated the need to combine multiple tools with their own challenges and
learning curves. Using memory for persistent storage besides compute, Apache Spark
eliminates the need to store intermediate data on disk and increases processing speed up to
100 times. It also provides a single runtime, which addresses various analytics needs, such
as machine-learning and real-time streaming, using various libraries.

This book covers the installation and configuration of Apache Spark and building solutions
using Spark Core, Spark SQL, Spark Streaming, MLIib, and GraphX libraries.

For more information on this book's recipes, please visit
infoobjects.com/spark-cookbook.

What this book covers

Chapter 1, Getting Started with Apache Spark, explains how to install Spark on various
environments and cluster managers.

Chapter 2, Developing Applications with Spark, talks about developing Spark applications on
different IDEs and using different build tools.

Chapter 3, Spark SQL, covers how to read and write to various data sources.

Chapter 4, Working with External Data Sources, takes you through the Spark SQL module
that helps you access the Spark functionality using the SQL interface.

Chapter 5, Spark Streaming, explores the Spark Streaming library to analyze data from
real-time data sources, such as Kafka.

Chapter 6, Getting Started with Machine Learning, covers an introduction to machine learning
and basic artifacts, such as vectors and matrices.

Chapter 7, Supervised Learning with MLIib — Regression, walks through supervised learning
when the outcome variable is continuous.


http://www.infoobjects.com/spark-cookbook/
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Chapter 8, Supervised Learning with MLIib — Classification, discusses supervised learning
when the outcome variable is discrete.

Chapter 9, Unsupervised Learning, covers unsupervised learning algorithms, such as k-
means.

Chapter 10, Recommendations Using Collaborative Filtering, introduces building
recommender systems using various techniques, such as ALS.

Chapter 11, Graph Processing Using GraphX and GraphFrames, talks about various graph
processing algorithms using GraphX.

Chapter 12, Optimizations and Performance Tuning, covers various optimizations on Apache
Spark and performance tuning techniques.

What you need for this book

There are two ways to work with the recipes in this book:

e The first is to use Databricks Community Cloud at https://community.cloud.d
atabricks.com. It is a free notebook provided by Databricks. All the sample data
for this book has also been uploaded in the Amazon Web Service S3 bucket,
namely sparkcookbook.

¢ The second option is to use InfoObjects Big Data Sandbox, which is a virtual
machine built on top of Ubuntu. This software can be downloaded from http
://www.infoobjects.com.

Who this book is for

If you are a data engineer, an application developer, or a data scientist who would like to
leverage the power of Apache Spark to get better insights from big data, then this is the
book for you.

Sections

In this book, you will find several headings that appear frequently (Getting ready, How to
do it..., How it works..., There's more..., and See also).

[2]
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To give clear instructions on how to complete a recipe, we use these sections as follows:

Getting ready

This section tells you what to expect in the recipe, and describes how to set up any software
or any preliminary settings required for the recipe.

How to do it...

This section contains the steps required to follow the recipe.

How it works...

This section usually consists of a detailed explanation of what happened in the previous
section.

There's more...

This section consists of additional information about the recipe in order to make the reader
more knowledgeable about the recipe.

See also

This section provides helpful links to other useful information the recipe.

Conventions

In this book, you will find a number of text styles that distinguish between different kinds
of information. Here are some examples of these styles and an explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows: "Spark
expects Java to be installed and the JAVA_HOME environment variable to be set."

A block of code is set as follows:

[{ "firstName" : "Bill", "lastName": "Clinton", "age": 70 }
{"firstName": "Barack","lastName": "Obama", "age": 55}]

[3]
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Any command-line input or output is written as follows:

scala> val people = spark.sql("select * from person")

New terms and important words are shown in bold. Words that you see on the screen, for
example, in menus or dialog boxes, appear in the text like this: "Click on Create cluster and
select the last option in the Applications option box."

0 Warnings or important notes appear in a box like this.
8 Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book—what you liked or disliked. Reader feedback is important for us as it helps us
develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedback@packtpub.com, and mention the
book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you
to get the most from your purchase.

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/diagrams used
in this book. The color images will help you better understand the changes in the output.

You can download this file from:
https://www.packtpub.com/sites/default/files/downloads/ApacheSpark2xCookbook_Co

lorImages.pdf.

[4]
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Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books—maybe a mistake in the text or the
code—we would be grateful if you could report this to us. By doing so, you can save other
readers from frustration and help us improve subsequent versions of this book. If you find
any errata, please report them by visiting http://www.packtpub.com/submit-errata,
selecting your book, clicking on the Errata Submission Form link, and entering the details of
your errata. Once your errata are verified, your submission will be accepted and the errata
will be uploaded to our website or added to any list of existing errata under the Errata
section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/conten
t/supportand enter the name of the book in the search field. The required information will
appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all media. At
Packt, we take the protection of our copyright and licenses very seriously. If you come
across any illegal copies of our works in any form on the Internet, please provide us with
the location address or website name immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected pirated
material.

We appreciate your help in protecting our authors and our ability to bring you valuable
content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.
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Getting Started with Apache
Spark

In this chapter, we will set up Spark and configure it. This chapter contains the following
recipes:

¢ Leveraging Databricks Cloud

¢ Deploying Spark using Amazon EMR

e Installing Spark from binaries

¢ Building the Spark source code with Maven

e Launching Spark on Amazon EC2

¢ Deploying Spark on a cluster in standalone mode

¢ Deploying Spark on a cluster with Mesos

¢ Deploying Spark on a cluster with YARN

¢ Understanding SparkContext and SparkSession

¢ Understanding Resilient Distributed Datasets (RDD)

Introduction

Apache Spark is a general-purpose cluster computing system to process big data
workloads. What sets Spark apart from its predecessors, such as Hadoop MapReduce, is its
speed, ease of use, and sophisticated analytics.
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It was originally developed at AMPLab, UC Berkeley, in 2009. It was made open source in
2010 under the BSD license and switched to the Apache 2.0 license in 2013. Toward the later
part of 2013, the creators of Spark founded Databricks to focus on Spark's development and
future releases.

Databricks offers Spark as a service in the Amazon Web Services(AWS) Cloud, called
Databricks Cloud. In this book, we are going to maximize the use of AWS as a data storage
layer.

Talking about speed, Spark can achieve subsecond latency on big data workloads. To
achieve such low latency, Spark makes use of memory for storage. In MapReduce, memory
is primarily used for the actual computation. Spark uses memory both to compute and store
objects.

Spark also provides a unified runtime connecting to various big data storage sources, such
as HDFS, Cassandra, and S3. It also provides a rich set of high-level libraries for different
big data compute tasks, such as machine learning, SQL processing, graph processing, and
real-time streaming. These libraries make development faster and can be combined in an
arbitrary fashion.

Though Spark is written in Scala--and this book only focuses on recipes on Scala--it also
supports Java, Python, and R.

Spark is an open source community project, and everyone uses the pure open source
Apache distributions for deployments, unlike Hadoop, which has multiple distributions
available with vendor enhancements.

The following figure shows the Spark ecosystem:

e

[ SparksQL ][ gl ][ GraphX ][ MLlib

]\
| Spark ]
)
]/

[ HDFS ] [ 53 ] [ Others

[ Mesos J[ Standalone ][ YARN
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Spark's runtime runs on top of a variety of cluster managers, including YARN (Hadoop's
compute framework), Mesos, and Spark's own cluster manager called Standalone mode.
Alluxio is a memory-centric distributed file system that enables reliable file sharing at
memory speed across cluster frameworks. In short, it is an off-heap storage layer in memory
that helps share data across jobs and users. Mesos is a cluster manager, which is evolving
into a data center operating system. YARN is Hadoop's compute framework and has a
robust resource management feature that Spark can seamlessly use.

Apache Spark, initially devised as a replacement of MapReduce, had a good proportion of
workloads running in an on-premises manner. Now, most of the workloads have been
moved to public clouds (AWS, Azure, and GCP). In a public cloud, we see two types of
applications:

¢ Outcome-driven applications
¢ Data transformation pipelines

For outcome-driven applications, where the goal is to derive a predefined signal/outcome
from the given data, Databricks Cloud fits the bill perfectly. For traditional data
transformation pipelines, Amazon's Elastic MapReduce (EMR) does a great job.

Leveraging Databricks Cloud

Databricks is the company behind Spark. It has a cloud platform that takes out all of the
complexity of deploying Spark and provides you with a ready-to-go environment with
notebooks for various languages. Databricks Cloud also has a community edition that
provides one node instance with 6 GB of RAM for free. It is a great starting place for
developers. The Spark cluster that is created also terminates after 2 hours of sitting idle.

All the recipes in this book can be run on either the InfoObjects

Sandbox or Databricks Cloud community edition. The entire data for the
recipes in this book has also been ported to a public bucket called
sparkcookbook on S3. Just put these recipes on the Databricks Cloud
community edition, and they will work seamlessly.

[8]
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How to do it...

1. Gotohttps://community.cloud.databricks.com:

gdatabricks

€% Sign In to Databricks

& Email / Username

& Password

Forgot Password?

New to Databricks? Sign Up

2. Click on Sign Up:

@databricks WHY DATABRICKS ~ PRODUCT ~ APACHE SPARK ~ SOLUTIONS ~ CUSTOMERS ~ TRAINING  JREVDIS/TLTNS

Select a version to get started.

FULL-PLATFORM TRIAL COMMUNITY EDITION
Put Apache Spark to work Learn Apache Spark
o Unlimited clusters ® Mini 6GB cluster
* Notebooks, dashboards, production jobs, RESTful o Interactive notebooks and dashboards
APIs o Public environment to share your work

Interactive guide to Spark and Databricks
Deployed to your AWS VPC

Bl tools integration

14-day free trial (excludes AWS charges)

START TODAY START TODAY
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3. Choose COMMUNITY EDITION (or full platform):

€databricks’

Sign Up for Databricks Community Edition

First Name * Last Name *

Company Name * Work Email *

Password * Confirm Password *

Phone Number What is your intended use case? *

- Please Select -

How would you describe your role? *

- Please Select -

™

reCAPTCHA
vacy - Terms

I'm not a robot
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4. Fill in the details and you'll be presented with a landing page, as follows:

@ Upgrade 7

€databricks

Latast reloasa notos

Send Faedback

5. Click on Clusters, then Create Cluster (showing community edition below it):

Create Cluster ?

0 Workers: 0.0 GB Memor
New Cluster Cancel 1 Driver: 6.0 GB Memary,
Cluster Name
| Please enter a cluster name

Apache Spark Version @
Spark 2.1 (Auto-updating, Scala 2.11)

ar

Instance
Frea 6GB Memory: As a Gommunity Edition user, your cluster will automatically terminate after an idle period of two hours.
For more configuration options, please upgrade your Databricks subscription.
AWS Spark

Availability Zone @

us-west-2¢ v

Send Feedback
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6. Enter the cluster name, for example, myfirstcluster, and choose Availability
Zone (more about AZs in the next recipe). Then click on Create Cluster:

Clusters o ? &
Active Clusters + Create Cluster
Default
Name Memory Type State Nodes Spark Libraries Notebooks Cluster Actions
myfirstcluster 6 GB Community Optimized, Pending © - - Make | v
Spark 2.1 (Auto-updating, Scala 2.10) Default

Terminated Clusters

Termination Default
Name Memory Type Reason Nodes Spark Libraries Notebooks  Cluster Actions

7. Once the cluster is created, the blinking green signal will become solid green, as

follows:
Clusters o ? &
Active Clusters + Create Cluster
Default
Name Memory  Type State Nodes Spark Libraries Notebooks  Cluster Actions
myfirstcluster 6 GB Community Optimized, Running » 1 On-demand Spark Ul - - Default HZ v
Spark 2.1 (Auto-updating, Scala 2.10) Logs
Terminated Clusters
Termination Default
Name Memory Type Reason Nodes Spark Libraries Notebooks  Cluster Actions
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8. Now go to Home and click on Notebook. Choose an appropriate notebook name,
for example, config, and choose Scala as the language:

Create Notebook

Name | config

4»

Language @ Scala

Cluster | myfirstcluster (6 GB, Running, Sp: %

9. Then set the AWS access parameters. There are two access parameters:
e ACCESS_KEY: This is referred to as fs.s3n.awsAccessKeyIdin
SparkContext's Hadoop configuration.

e SECRET_KEY: This is referred toas fs.s3n.awsSecretAccessKey in
SparkContext's Hadoop configuration.

10. Set ACCESS_KEY in the config notebook:

sc.hadoopConfiguration.set ("fs.s3n.awsAccessKeyId", "<replace
with your key>")

11. Set SECRET_KEY in the config notebook:

sc.hadoopConfiguration.set ("fs.s3n.awsSecretAccessKey", "
<replace with your secret key>")

12. Load a folder from the sparkcookbook bucket (all of the data for the recipes in
this book are available in this bucket:

val yelpdata =
spark.read.textFile ("s3a://sparkcookbook/yelpdata")

13. The problem with the previous approach was that if you were to publish your
notebook, your keys would be visible. To avoid the use of this approach, use
Databricks File System (DBES).

[13]



