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Overview

Why use Spark? Spark is an in-memory computing engine and a set of libraries for parallel data
processing on computer clusters. Spark is among the best ways to work with data at scale. Spark
supports multiple widely used programming and scripting languages, including Scala, R, Java, SQL, and
Python. Spark is frequently used with Hadoop, but does not require Hadoop. (see Chambers and Zaharia
(2018), “Spark: The Definitive Guide”, p 3.)

Why use this install guide? There are many existing tutorials and blog posts for getting up and running
with Spark. | created this tutorial since | didn’t find any step-by-step instructions for installing Spark
stand-alone on Windows which contained every component | wanted in a single guide, and moreover, a
screenshot of each step. If you have a team learning Spark, it’s helpful to have them install Spark locally
for learning purposes. The purpose of this document is to make it easy for someone with limited
programming knowledge to get started quickly.?

Installing Spark on your Windows 10 personal computer

(1) Download prerequisite installers: Java SE 8u181, Scala 2.12.6, Python 2.7.15, and Intelli) 2018.2
Java Installer

https://www.oracle.com/technetwork/java/javase/downloads/index.html

Download the full JDK (Java SE 8u181 Development Kit), which includes the Java Runtime Environment.

! Disclaimer: These steps worked on a range of Lenovo and HP Windows 10 laptops. I’'m sharing this guide with the
hope that it may be helpful to others; use at your own risk.


https://www.oracle.com/technetwork/java/javase/downloads/index.html
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Read the license and if you agree, click ‘Agree’ to the licensing terms, and then select the Windows
executable jdk-8u181-windows-x64.exe for download:
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scription File Size Download

Linux ARM 32 Har 72.95MB  #idk-8u181-linux-arm32-vip-hfit.iar.gz

Linux ARM 64 Hard Float ABI 69.89 MB -linux-arm6&4-vfp-hfit tar. gz
Linux x86 165.06 MB linux-i586.rpm

Linux x86 179.87 MB -inux-i586.tar.gz.

Linux x64 162.15MB  #jdk-Bu181-linux-x64.rpm

Linux x4 177.05MB  #idk-Bu181-inux-x64.targz

Mac 08 X x64 242 83MB  #jdk-8u181-macosx-x64.dmg

Solaris SPARC 64-bit (SVR4 package) 133.17 MB  #jdk-Bu181-solaris-sparcvd.tarZ
Solaris SPARC 64-bit 94.34MB  #jdk-8u181-solaris-sparcvd targz
Solaris x64 (SVR4 package) 133.83MB #jdk-Bu181-solaris-x64 tarZ

Solaris xG4 92.11 MB k-Bu181-solaris-xG4.1ar.gz
Windows x86 194.41 MB k-8u181-window: 6.exe
‘Windows x84 202.73MB  #)dk-8u181-windows-x64.exe

Note, the JRE (Java Runtime Environment) alone is not sufficient since also need the JDK. Also, for some
reason, the 10.0.2 version had issues with Spark on some Windows 10 Lenovo laptop configurations that
| tested, so that is why version 8 is selected here.



Scala Installer

Download Scala binaries for Windows; as of 7/30/18, the most recent is scala-2.12.6.msi. Note, IntelliJ
will be installed separately later on.

https://www.scala-lang.org/download/

- B Download | The Scala Prograrr X i el

e

c @ U & nhttpsy//

v.scala-lang.org/download/

E v @ ﬁ Q, Search

java -version {Make sure you have version 1.8.)

(If you don't have it installed, download Java here.)

Then, install Scala:

..either by installing an IDE such as IntelliJ, or sbt, Scala's build tool.

& DOWNLOAD INTELLU

[2 Getting Started with Scala in Intelli)

[2) Building a Scala Project with Intelli)
and sbt
& Testing Scala in Intelli) with ScalaTest

Best if you prefer a full-featured IDE
(recommended for beginners)

ar

& DOWNLOAD SBT

[3] Getting Started with Scala and sbt on

the Command Line

[3] Testing Scala with sbt and ScalaTest
on the Command Line

Best if you are familiar with the

Compared to other programming languages, installing Scala is a bit unusual. Scala is unusual

because it is usually installed for each of your Scala projects rather than being installed system-

wide. Both of the above options manage (via sbt) a specific Scala version per Scala project you

create.

But it's also possible to "install" Scala in numerous other ways; e.g., grab Scala binaries and use

Scala from the command line or use Scala in your browser!

Other ways to install Scala

& Download the Scala binaries for windows

Meed help running the binaries?

* Use Scastie to run single-file Scala programs in your browser using multple Scala

compilers; the production Scala 2.x compilers, Scala.js, Dotty, and Typelevel Scala.
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https://www.scala-lang.org/download/

Python Installer

Download the latest Python 2.7 release; as of 7/30/18, the most recent is python-2.7.15. Be sure to
download the x64 bit version, python-2.7.15.amd64.msi.

https://www.python.org/downloads/windows/

& Python Software Foundation (US) | https B - @ || Q search In @ =

Python

e python

About Downloads Documentation Community Success Stories News Events

Python 2.7.15

Release Date: 2018-05-01
Python 2.7.15 is a bugfix release in the Python 2.7 series.

Note:

Attention macOS users: as of 2.7.15, all python.org macOS installers ship with a builtin copy of OpenSSL. Additionally, there is a new additional installer variant for macOS

10.9+ that includes a built-in version of Tcl/Tk 8.6. See the installer README for more information.

Files

Version Operating System Description MD5 Sum File Size GPG
Gzipped source tarball Source release 045fb3440219a1f6923fefdabde63342 17496336  SIG
XZ compressed source tarball Source release a80ae3cc478460092224243a1b4094d 12642436  SIG
macQS 64-bit/32-bit installer Mac 0S X for Mac OS X 10.6 and later 9ac8c85150147f679f213addd1e7d96e 25193631 SIG
macOS 64-bit installer Mac 0S X for 0S X 10.9 and later 223bT71346316c3ecTa8dc8bff5476d84 23768240 SIG
windows debug information files Windows 4c61ef6ldac51d615cbeT51480be01f8 25079974 SIG
windows debug information files for 64-bit binaries Windows 680bf74bad3700e6b756a84a56720949 25858214 SIG
windows help file Windows 297315472777f28368b052beT34bazee 6252777 SIG
Windows x86-64 MSI installer Windows for AMDG4/EMG4T/x64 0ffa44a86522f9a37b916b361eebc552 20246528 SIG

Windows x86 MS installer Windows 023e49c9Tba54914ebc05c4662a93fe 19304448 SIG



https://www.python.org/downloads/windows/

IntelliJ Installer

Download the free community edition: https://www.jetbrains.com/idea/download/#section=windows

. Download Intelli) IDEA: The Jaw X
&« C

Tools

IntelliJ IDEA

Version: 2018.2

Build: 182.3684.101

Released: July 24, 2018

System requirements
nstallation Instructions

Previous versions

(2) Install software
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The four installers you’ll need to have ready are:

jdk-8ul81-windows-x64.exe
idealC-2018.2.exe
scala-2.12.6.msi
python-2.7.15.amd64.msi

Install all with default options selected.

Linux

Community

Java, Groovy, Scala and
Android development

Free, open-source

DOWNLOAD



https://www.jetbrains.com/idea/download/#section=windows

(3) Update environment variables

Add Python to the environmental PATH variable. Enter ‘path’ in the windows search bar and select ‘Edit
environment variables for your account’. If no ‘PATH’ variable already exists, then create a new user
variable called ‘PATH’ with the value ‘C:\Python27’:

Edit User Variable x
Variable name: | PATH |
Variable value: | C:\Python27] |
Browse Directory... Browse File... Cancel
Environment Variables X

User variables for jonhayne

Varniable Value

PATH Ch\Python27
TEMP Cih\Ternp
TMP Ch\Temp

New... Edit... Delete
Systern variables
Variable Value 2
asllog Destination=file
CLASSPATH 2C\Program Files (x88)\QuickTime\OT System\(T)ava.zip
ComSpec Ch\Windows\system32\cmd.exe
MUMBER_OF_PROCESSORS 4
os Windows_MNT
Path C\Program Files (xB8)\Common Files\OraclelJava\javapath; C:h\Win...
PATHEXT LCOM:EXE: BAT:.CMD: VBS: VBE:.J5: JSE. WSF.WSH:.MSC b
New... Edit... Delete

Cancel

If a user variable named ‘PATH’ already exists, then do not delete it, but instead select it and click ‘Edit’.
Then add ‘;C:\Python27’ to the end of the string and click ‘OK’ to modify the variable.

Now open a command prompt and type ‘python’. Python should launch and show a >>> prompt.



Create a new user variable called JAVA_HOME’ with the value ‘C:\Program Files\Java\jdk1.8.0_181":

Edit User Variable *®
Variable name: | JAVA_HOME |
Variable value: | C\Program Files\Java'jdkl .8.0_181| |

Browse Directory... Browse File... Cancel

Finally, do the same for Scala:

New User Variable *
Variable name: | SCALA_HOME |
Variable value: | C\Program Files (xBB)\scaIal |

Browse Directory... Browse File... m Cancel

Double-check that everything is spelled correctly, then click ‘OK’:

Environment Variables *

User variables for jonhayne

Yariable Value

JAVA_HOME C\Program Files\Java'jdk1.8.0_181
PATH CA\Python27

SCALA_HOME C\Program Files (x86)\scala

TEMP Ch\Temp

TMP Ch\Temp

Mew... Edit... Delete
Systern variables
Variable Value ~
asl.log Destination=file
CLASSPATH 2CA\Program Files (x86)\Quick Time\QT System'CTlava.zip
ComSpec CAWindows'\system32\cmd.exe
MUMBER_OF_PROCESS0RS 4
as Windows_NT
Path C\Program Files (x86)\Common Files\Oracle\Java\javapath; C:\Win...
PATHEXT COM:.EXE BAT:.CMD:.VB5: VBE:. 15 JSE: WSF.W5H: MSC v
Mew... Edit... Delete




(4) Install Spark

Open a browser and navigate to https://spark.apache.org/downloads.html

Download Spark by clicking the link:

¢ o @ W spark.apache.org/downloads.html e @ ¥ Q search I o =

-

APACH.E

Sp Qr Lightning-fast unified analytics engine

Download Libraries ~ Documentation ~ Examples Community ~ Developers ~

Apache Software Foundation -

Latest News

™
Download ApaChe Spark Spark+Al Summit {October
1. Choose a Spark release: 2-4th, 2018, London) agenda

posted (Jul 24, 2018)

2. Choose a package type: | Pre-built for Apache Hadogp 2.7 and later v|
Spark 2.2 2 released (Jul 02
3. Download Spark: spark-2.3.1-bin-hadoop2.7 1gz 2018)

4. Verify this release using the 2.3.1 signatures and checksums and project release KEYS. Spark 2.1.3 released (Jun 29
2018)
Note: Starting version 2.0, Spark is built with Scala 2.11 by default. Scala 2. 10 users should download the -
Spark source package and build with Scala 2.10 support. Spark 2.3.1 released (Jun 08
2018)
Link with Spark Archive

Spark artifacts are hosied in Maven Ceniral. You can add a Maven dependency with the following coordinates:

roupId: org.apache.spark ol menea
groupid: org.ap -5p September 24-27, 2018
artifactId: spark-core_2.11 / Montréal, Canada

version: 2.3.1

Installing with PyPi

PySpark is now available in pypi. To install just run pip install pyspark.

I APACHECON

Built-in Libranes:

After download, verify the integrity of the .tgz file using the Windows certUtil application. This will
validate the SHA512 checksum.

For example, if the file spark-2.3.1-bin-hadoop2.7.tgz is on your Desktop, go to the Windows search bar
and type ‘cmd’ and open a command prompt. Then enter ‘cd Desktop’, then ‘certutil —hashfile spark-
2.3.1-bin-hadoop2.7.tgz SHA512’.

This should return the following checksum:

SHAS512 hash of file spark-2.3.1-bin-hadoop2.7.tgz:
dc3a097f3d99791d363e4f70a622b84d6e313bd852f6fdbc777d31eab44cbcl12ceeaa?
Of 7b f8 35 49 2f b6 54 f4 8a e5 7e 99 69 f9 3d 3b Oe 6e ¢9 20 76 d1 c5 el b4 0b 46 96


https://spark.apache.org/downloads.html

B Command Prompt

If you download a different version of this file the SHA512 checksum will be different, in which case,
you’ll need to check the signatures and checksums download page for the matching .SHA512 file:

- Index of /dist/spark/spark-2.3.1 x IR

<« c @ @ &

Name

Index of /dist/spark/spark-2.3.1

Last modified

hive.apache.org/dist/spark/spark-2.3

Size Description

Search +

- m]

in @ =

: Parent Directory
SparkR 2.3.1.tar.gz
SparkR 2.3.l.tar.gz.asc

SparkR 2.3.1.tar.gz.sha5l2

pyspark-2.3.1l.tar.gz

6-01 20:53 3

pyspark-2.3.1.tar.gz.asc
pyspark-2.3.1.tar.gz.sha512
spark-2.3.1-bin-hadoop2.é.tgz
spark-2.3.1-bin-hadoop2.6.tgz.asc
spark-2.3.1-bin-hadoop2.6.tgz.sha512
spark-2.3.1-bin-hadoop2.7.tgz
spark-2.3.1-bin-hadoop2.7.tgz.asc

1-bin-hadoop2.7.tgz.sha512

spark-2.3.1-bin-without-hadoop.tgz
spark-2.3.1-bin-without—hadoop.tgz.asc
spark-2.3.1-bin-without-hadoop.tgz.sha512 2018

([ ) o (o) (0] 2 ) () o (o) 0] 2 [ () 2

spark-2.

3
3
3
3
3
spark-2.3.
3
3
3
3
3
3

.1.cgz
.l.tgz.asc

-1.tgz.sha512 2018-0

[ e = - = T = T = ==
N

01 20:59

Unzip and unpack the contents of the tgz file to the directory C:\Spark
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Update the environment variables. Enter ‘path’ in the windows search bar and select ‘Edit environment

variables for your account’. Then create a new user variable called ‘SPARK_HOME’ with the value ‘C:\

Spark’:

New User Variable

Variable name; | SPARK_HOME

Variable value: | C:\Spark]

Browse Directory... Browse File... Cancel

Environment Variables

User variables for jonhayne

Variable Value
JAVA_HOME C:\Program Files\Java'jdk1.8.0_181
PATH C\Python27
SCALA HOME C:\Program Files (xB6)\scala
SPARK_HOME C:\Spark
TEMP Ch\Temp
TMP Ch\Temp
Systern variables
Variable Value o
asl.log Destination=file
CLASSPATH S CAProgram Files (x86)\QuickTime\OT System\ CTava.zip
ComSpec Ch\Windows'\system32\cmd.exe
MUMBER_OF_PROCESSORS 4
Qs Windows_NT
Path C:\Program Files (x26)\Commoen Files\Oracle\Javatjavapath; CAWin...
PATHEXT LCOM:.EXE:.BAT:.CMD: VBS: VBE: )5 JSE:. WSF: W5H: MSC hd
New... Edit... Delete
OK Cancel

(5) Download winutils.exe

WEe’'ll be installing Spark without connecting to a Hadoop cluster, but are using a compiled version of
Spark which expects Hadoop to be present. The solution to this is to download an executable called

winutils.exe, available here: https://github.com/steveloughran/winutils/tree/master/hadoop-2.6.0/bin

11


https://github.com/steveloughran/winutils/tree/master/hadoop-2.6.0/bin

Create a directory C:\winutils\bin\ and put winutils.exe there, then add a HADOOP_HOME path to the
environment variables where the value is C:\winutils:

Edit User Variable =

Variable name: | HADOOP_HOME |

Variable value: | |
Browse Directory... Browse File... Cancel

Environment Variables *

User variables for jonhayne

Variable Value 2

Jaya_HOME C:\Program Files\Javaljdk1.8.0_181

PATH C:\Python27

SCALA HOME C:\Program Files (x86)\scala

SPARK_HOME C:\Spark

TEMP Cih\Temp

TMP CATemp i
Mew... Edit... Delete

Systern variables

Variable Value 2

asllog Destination=file

CLASSPATH LCA\Program Files (xB86)\QuickTime\OT System\ CTlava.zip

ComSpec Ch\Windows'\system32\emd.exe

MUMBER_OF_PROCESSORS 4

Qs Windows_NT

Path C:\Program Files (xB8)\Common Files\OraclelJava\javapath; C:A\Win...

PATHEXT LCOM:.EXE:.BAT:.CMD:.VBS: VBE: J5: JSE:. WSF:. W5H: . MSC h
New... Edit... Delete

Cancel

Finally, you need to make the temporary directories writable by Spark. Confirm that the directories
C:\tmp\hive and C:\tmp\mydir exist. If not, create them. Then open a command prompt as an
administrator and type the following:

C:\>cd C:\winutils\bin
C:\>winutils.exe chmod -R 777 C:\tmp\hive
C:\>winutils.exe chmod -R 777 C:\tmp\mydir



See below for a screenshot example that changes the permissions on the C:\tmp\hive directory:

Administrator: Command Prompt

>cd C:\winutils\bin

C:\winutils\bin>dir
Volume in drive C is Windows

Volume Serial Numb is

\winutils\bin

Directory of C:

©7/27/2018 12: PM
07/27/2018 12: PM > e
12 PM 108,032 winutils
Fi ) 108,032 bytes
Di 120,920,842,240 bytes free

C:\winutils\bin>winutils.exe chmod -R 777 C:\tmp\hive

C:\winutils\bin>winutils.exe 1s

druwxr WX

-F C:\tmp\hive

C:\winutils\bin>

(6) Install PySpark

1|LL\jonhayne|LL\Domain Users|@|Jul|3@|2018|

- O

C:\tmp\hive

Open a command prompt and navigate to the directory C:\Python27\Scripts.

Type: pip install pyspark

X

B8 Command Prompt




(7) Test Spark

Launch the Scala console in the Spark directory to confirm it works, by clicking spark-shell.cmd

[ = | Application Taaols bin - O x
Home Share View Manage ~ o
U o cut x IEII - (i open - [ selectall
w.| Copy path * ﬂ' QEdit -5 Select none
Pin to Quick Copy Paste = Move Copy Delete Rename Mew Properties
access El Paste shortcut to- to- - folder - ) History ﬁEJ‘Invertselection
Clipboard Organize MNew Open Select
“ v » ThisPC » Windows (C:) » Spark * bin v 0 Search bin yel
# Quick access O Mame a Date modified Type Size
[ beeline 6/1/2018 3:49 PM File 2KB
Box Sync ) _
beeline.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
@& OneDrive D docker-image-tool.sh 6/1/2018 3:49 PM 5H File 4KB
. D find-spark-home 6/1/2018 3:49 PM File 2 KB
[ This PC i i
T find-spark-home.crd 6/1/2018 3:49 PM Windows Comma... 3IKBE
B Desktop load-spark-env.cmd 6/1/2018349PM  Windows Comma... 2KB
Documents [ ] load-spark-env.sh 6/1/20133:49PM  SH File 2KB
4 Downloads [ pyspark 6/1/2018 3:49 PM File KB
J! Music pyspark.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
[=] Pictures pyspark2.cmd 6/1/2018 3:49 PM Windows Comma... 2 KB
B Videos D run-example 6/1/2018 3:49 PM File 2KB
. run-example.crnd 6/1/2018 3:49 PM Windows Comma... 2 KB
e Windows (C) )
D cpark-class 6/1/2018 3:49 PM File 4KB
spark-class.cmd 6/1/2018 3:49 PM Windows Comma... 2 KB
spark-classZ.cmd 6/1/2018 3:49 PM Windows Comma... 3KB
[ sparkr 6/1/2018 3:49 PM File 2KB
sparkR.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
sparkR2.cmd 6/1/2018 3:49 PM Windows Comma... 2 KB
D spark-shell 6/1/2018 3:49 PM File IKB
spark-shell.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
¥ Network spark-shell2.cmd 6/1/2018 3:49 PM Windows Comma... 2KE
D spark-sql 6/1/2018 3:49 PM File 2 KB
spark-sgl.crnd 6/1/2018 3:49 PM Windows Comma... 2KB
spark-sql2.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
D cpark-submit 6/1/2018 3:49 PM File 2KB
spark-submit.cmd 6/1/2018 3:49 PM Windows Comma... 2 KB
spark-submit2,.cmd 6/1/2018 3:49 PM Windows Comma... 2KB
2Titems 1 item selected 1.15 KB =

14



If installation was successful, you will see a prompt as follows:

B C:\Windows\system32\cmd.exe — O b

adoop libr

). For SparkR, use
lable at h
lable as ' a cal[*], app id
la

Test the first two examples from the book, Spark: The Definitive Guide, creating a Spark DataFrame and
performing a calculation, see pages 17 & 19:

scala>val myRange = spark.range(1000).toDF(“number”)
scala>myRange.show(10)

scala>val divisBy2 = myRange.where(“number % 2 = 0”)
scala>divisBy2.show(10)

This should return the following:

15



(8) Intellij, community edition

Find and launch the new application Intelli) in the Program menu, “All Apps”. If it installed successfully,
you should see the following:

Welcome to Intelli) IDEA — «

J1J

IntelliJ IDEA

Now you need to install the Scala plugin. Select ‘Configure’ and then ‘Plugin’, and then enter ‘Scala’ and
click ‘Search in repositories’.

e

tBrains plugin... B

16



Scroll down to ‘Scala’, click ‘Install’:

Browse Repositories

[i] Install

Updat

Plugin homepage

Close

When you relaunch Intellil, it should now be possible to create a Scala project:

Mew Project

17



Congratulations! Spark is now ready to use on your computer!

Optional
(9) Apache Maven

http://maven.apache.org/

What if | don’t want to install all these applications, but still want to work through
the examples in the “Spark: The Definitive Guide” book?

Running Spark in the Cloud

Databricks Community Edition (free)

https://databricks.com/try-databricks

Example Code from “Spark: The Definitive Guide”

https://github.com/databricks/Spark-The-Definitive-Guide

18
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