Preparation of a Cluster Node with Ubuntu

Although newer versions of Hadoop work on computers with Windows OS, | decided to use a Linux based system because of the
proved stability of Hadoop on the Linux. | chose Ubuntu, which is a free Linux operating system. To be able to create an Ubuntu
machine, | created a virtual machine using Oracle VirtualBox to be able to use the Ubuntu on my desktop computer.

1- Installation of Oracle VirtualBox

Software VirtualBox

Version* 5.1.6 for windows host

Download https://www.virtualbox.org/

link(s) https://www.virtualbox.org/wiki/Downloads
File size 116 MB

Install size 236 MB

Requirements e VirtualBox runs on Windows, Linux, Macintosh, and Solaris hosts.
o Intel and AMD processors

o At least 1GB of RAM to run the software in addition to what is needed to support the host computer's
processes

* This version is used in this tutorial

To start the installation process, double click on the installation file. You will see the startup window that is shown in Fig 1.

ﬁ Oracle VM VirtualBox 5.1.6 Setup ot

Welcome to the Oracle VM
VirtualBox 5.1.6 Setup Wizard

The Setup Wizard wil install Orade VM VirtualBox 5. 1.6 on
your computer. Click Mext to continue or Cancel to exit the
Setup Wizard.

Version 5.1.6 Cancel

Fig 1. Initiating installation of VirtualBox

In Fig 2, select the location of the installation as well as the features required. | chose the default features for installation. There are
two other windows for setup.
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1 Oracle VM VirtualBox 5.1.6 Setup

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

El-| & v | VirtualBox Application Oradle VM VirtualBox 5.1.6
<= - | VirtualBox USE Support application.
< [=3 = | VirtualBox Metworking
o =23 = | VirtualBox Brid
‘ %’ ?r al e e This feature requires 167ME on
e | VirtualBex Host-Cl o) hard drive. It has 3of 3

- v| VirtualBox Python 2.x Su subfeatures selected. The
subfeatures require 632KE on yo...

=

< >

Location: C:'\Program Files\Orade\VirtualBox, Feonee

Version 5.1.6  Disk Usage < Back Cancel

Fig 2. Customizing setup

# Oracle VM VirtualBox 5.1.6 Setup

Custom Setup
Select the way you want features to be installed.

Please choose from the options below:

Create a shortcut on the desktop

[lcreate a shortout in the Quick Launch Bar:

Register file assodations

Version 5.1.6 < Back Cancel

Fig 3. Customizing setup

Now, be prepared for a reset in your network connection and a short period of disconnection.
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157 Oracle VM VirtualBox 5.1.6

Warning:
Network Interfaces

Installing the Orade VM VirtualBox 5. 1.6 Metworking feature
will reset your network connection and temporarily
disconnect you from the network.

Proceed with installation now?

Version 5.1.6 : Yes : Mo

Fig 4. Customizing setup

The initial setup, which is really simple, is done and you can proceed with the installation of the VirtualBox (Fig 5).

ﬁ Oracle VM VirtualBox 5.1.6 Setup X

Ready to Install
The Setup Wizard is ready to begin the Custom installation.

Click Install to begin the installation. If you want to review or change any of your
installation settings, dick Back. Click Cancel to exit the wizard.

Version 5.1.6 < Back Cancel

Fig 5. Initiating setup

Accept windows warning message(s) and proceed with the installation by clicking on the Install button.
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E=] Windows Security X

Would you like to install this device software?

Mame: Oracle Corporation Universal Serial Bus ...
<9 Publisher: Oracle Corporation

Always trust software from "Oracle Corporation”. Install . Don't Install ¢

() You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

Fig 6. Accept the warning and proceed to installation

You can choose to start the VirtualBox after your setup is completed.

17 Oracle VM VirtualBox 5.1.6 Setup X

Oracle VM VirtualBox 5.1.6
installation is complete.

Click the Finish button to exit the Setup Wizard.

Start Orade WM VirtualBox 5. 1.6 after installation

Version 5.1.6 < Back Cancel

Fig 7. Customizing setup
Following the successful installation, you should be able to see the following environment.

Page 4 of 18



8¢ Oracle VM VirtualBox Manager
File Machine Help

-
s 3 petails | (= snapshots

New Setings Discard Start,

‘Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The list is empty now because you haven't created any virtual machines yet. [ -~
In order to create a new virtual machine, press the New button in the main tool bar located at the top of the window. ="'y \
-~
You can press the F1 key to get instant help, or visit www.virtualbox.org for the latest information and news. >
f[
vy 7
7

Fig 8. Customizing setup

Now that the VirtualBox is ready, the next step is to create a virtual machine in your virtual box. Since the virtual machine (VM)
requires an operating system, | explain creation of the VM and Ubuntu OM together.
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2- Installation of Ubuntu Virtual Machine

Software Ubuntu

Version* 16.04.1LTS

Download link(s) https://www.ubuntu.com/download
File size 1.40 GB

Install size 20 GB based on the current guidelines

Requirements e 2 GHz dual core processor or better
e 2 GB system memory

e 25 GB of free hard drive space

e Either a DVD drive or a USB port for the installer media
e Internet access is helpful

* This version is used in this tutorial

As explained earlier, a Linux system is the most reliable option for running Hadoop. Therefore, | used Ubuntu that is a free Linux
operating system as a base for my Hadoop installation. This part of the tutorial, shows how one can create an Ubuntu VM on
VirtualBox.

In the first step, we need to download the Ubuntu (Fig 9- 11).

ubuntu® cloud server Desktop  Phone  Tablet IoT  Support  Download

Ubuntu 16.10 is here

Start using snaps and get a peek at Unity 8 —
new possibilities from desktop to IoT.

Get Ubuntu 16.10

Fig 9. Select the right Ubuntu for download from the website
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Get Ubuntu

Ubuntu is completely free to download, use

and share,

Ubuntu Desktop»

Download Ubuntu desktop and replace your current operating system whether it's Windows or Mac OS, or,

run Ubuntu alongs|

ide It.

@ Do you want to upgrade? Follow our simple guide »

Ubuntu Server»

Whether you want to configure a simple
file server or build a fifty thousand-node
cloud, you can rely on Ubuntu Server
and its five years of guaranteed free
upgrages.

Ubuntu Kylin »

Created specifically for the needs of
Chinese users, Ubuntu Kylin 16.04 LTS
includes many unique features and five
years support from Canonical.

Fig 10

Cloud  Server

ubuntu®

Download > Overview Cloud

Desktop

Ubuntu Cloud>

Ubuntu is the reference QS for
OpenStack. Canonical's OpenStack
Autopilot is a Fully automated
deployment of an OpenStack cloud on
ubuntu —just add servers.

Ubuntu Core &

Areyou a developer who wants to try
snappy Ubuntu Core? The new,
transactionally updated Ubuntu for
clouds and devices.

. Select Ubuntu Desktop for download

Phone

Server Desktop  Ubuntu Kylin

Tablet

loT

Alternative downloads

Support  Download

Ubuntu flavours

Download Ubuntu Desktop

Ubuntu 16.04.1 LTS

Download the latest LTS version of Ubuntu, for desktop PCs and laptops. LTS stands
for long-term support —which means five years of free security and maintenance
updates, guaranteed

Alternative downloads and torrents
Ubuntu 16.04 LTS release notes ®

Recommended system requirements:

@& 2 CHz dual core processor or better

@ 2 GB system memory

@ 25 GB of free hard drive space

@ Either a DVD drive or a USB port for the installer media

@ |Internet access is helpful

Fig 11. Check the system requirement before proceeding with download

The software is free, but you are very welcome to support the open source software development activities. If you wish to support,
you can pay with PayPal. If you change the settings and consider O for all the fields, or if you contribute with PayPal, you will see
a “Download Ubuntu Desktop” button. Click on the download button.
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Help shape the future of Ubuntu

Tell us what is most important to you.

Ubuntu For personal and mobile computing
| want convergence now!

- 53

Ubuntu for cloud computing
I want Ubuntu running my cloud and as a guest in my cloud of choice.

- 53

Ubuntu for things
| wank a secure, upgradeable Internet of Things, powered by Ubuntu

- 53

Community projects

| support LoCo teams, UbuCons and other events, upstream projects and all the good work
the community does.

- 53

Tip to Canonical
Hats off for making Ubuntu possible. Keep it up.

- 53

The same price as Your contribution
@ King Kong versus Godzilla on DVD S15
515

Fig 12. Select these options if you wish to donate to the Ubuntu team

Once the download is complete, you can proceed with setting up the VM on VirtualBox. The first step for creation of a VM is to
click on the New button in VirtualBox (Fig 13).

f' Oracle VM VirtualBox Manager
File Machine Help
@ @
AU ~r A
Mew Settings Discard Start
Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The

T el B e meman s dnamd e s B Wl b e e M i Bl

Fig 13. Click on New to create a VirtualBox

Identify a name for the machine and set type and version according to Fig 14.

Name and operating system

Please choose a descriptive name for the new virtual machine and
select the type of operating system you intend to install on it The
name you choose will be used throughout VirtualBox to identify this

maching.
Name: | Ubuntuvm > |
Type: | Linux b @f
Version: | Ubuntu (54-bit) T -

Expert Mode Cancel

Fig 14 Select Linux and Ubuntu (64 bit for my computer) and identify a name for the VM

My recommendation is assignment of at least 2GB of ram for a 64bit based operating system (Fig 15).
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Memory size

Select the amount of memory (RAM) in megabytes to be allocated
to the virtual machine.

The recommended memory size is 1024 MB,

0 22 ]

3192 ME

Fig 15. Consider at least 2GB of memory for your VM
In figure 13, select “Create a virtual hard disc now”. The defult size for hard disc is 8GB. We will change it in a later stage. Also,
select VDI (VirtualBox Disk Image) in the next step (Fig 16).

4MB

Hard disk

If you wish you can add a virtual hard disk to the new machine. You
can either create a new hard disk file or select one from the list or
from another location using the folder icon.

If you need a more complex storage set-up you can skip this step
and make the changes to the machine settings once the machine is

created.

The recommended size of the hard disk is 8.00 GB.

) Do not add a virtual hard disk
(@) Creste a virtual hard disk now
) Use an existing virtual hard disk file

Empty

car

Fig 16. Setup for creation of virtual hard disc

Create Virtual Hard Disk

Hard disk file type

Please choose the type of file that you would like to use for the new virtual
hard disk. If you do not need to use it with other virtualization software you

can leave this setting unchanged.
(®) VDI (VirtualBox Disk Image)
() VHD (Virtual Hard Disk)

() VMDK (virtual Machine Disk)

Expert Mode Cancel

Fig 17. Setup for creation of virtual hard disc

Finally, I recommend the “Dynamically allocated” option for management of the storage on your computer. Although the speed

will be less, the VM do not take the entire space unless it needs it.
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Storage on physical hard disk

Flease choose whether the new virtual hard disk file should grow as it is used
(dynamically allocated) or if it should be created at its maximum size (fixed
size).

A dynamically allocated hard disk file will only use space on your physical

hard disk as it fils up (up to a maximum fixed size), although it will not shrink
again automatically when space on itis freed.

A fixced size hard disk file may take longer to create on some systems but is
often faster to use.

(® Dynamically allocated
() Fixed size

Fig 18. Selection of the mechanism for management of the storage

Now, assign 20GB of disc space to the VM.

File location and size

Please type the name of the new virtual hard disk file into the box below or dick
on the folder icon to select a different folder to create the file in.

161G Data AssignmentUbuntu 16_4\buntuvi. v | &

Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.

0

4.00 MB 2.00TB

Fig 19. Assign 20GB of disc space to the VM

By clicking on create, the system creates a VM (Fig 20). Now that we have a machine, we can install Ubuntu on it.
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¥¥ Oracle VM VirtualBox Manager - a x

Eile  Machine Help

{:} {:% A 4 'f{>' ) Detais (& Snapshots

New Settings Discard Start

%’T = General = preview
J ° Name: UbuntuvM
Operating System:  Ubuntu {54-bit)
[&] system
Base Memory: 1024 ME UbuntuVM

Boot Order:  Floppy, Optical, Hard Disk
Acceleration:  VT-x/AMD-V, Nested Paging, KVM Paravirtualization

Display

Video Memory: 16 M8
Remote Desktop Server: Disabled
Wideo Capture: Disabled

Storage
Controller: IDE
IDE Secondary Master:  [Optical Drive] Empty
Controller: SATA
SATA Port 0: Ubuntu¥M.vdi (Normal, 20,00 GB)
{5 Audio

Host Driver:  Windows DirectSound
Controller:  ICH ACS7

&P Metwork
Adapter 1:  Intel PRO/1000 MT Desktop (NAT)

& uss

USB Controller; OHCT
Device Fiters: 0 (0 active)

[l Shared folders
Mone
) Description

None

Fig 20. VM is ready and Ubuntu could be installed on it

Now that the Vm is ready, we need to install Ubuntu on it. For this purpose, click on the VM and select setting from the left hand
pannel (Fig 20). You will se a box for setting (Fig 21).

G UbuntuVM - Settings 7 X
@ General Storage

@ Systemn Storage Tree Attributes

Display > Controller: IDE @B Name: |IDE

Empty Type: |PII¥4 -

2 Storage

2 : a Controller: SATA Use Host If0 Cache

@3 Audio UbuntuyM, vdi

@ Network

c
s &
o
-
[=]
=
L

|j Shared Folders

E User Interface

BE&&

Cancel

Fig 21. Adjust the setting for installation of Ubuntu

Now, it is time to use downloaded Ubunto as a startup disck for the VM. To do so, we need to identify the location of download file
in the Optical Drive attributes.
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£23 UbuntuVM - Settings ? *

Shared Folders

User Interface

JE‘, General Storage
E System Storage Tree Attributes
Display e Contraller: IDE Optical Drive: | IDE Secondary Master e @
= @ ubuntu-16.04. 1-desktop-amds. .. [ Live cDjovD Iﬁ Choose Virtual Optical Disk File...
ZeErE @ Contraller: SATA Information ubuntu-16.04.1-desktop-amdéd.iso
. X Type: Image
i} Audie UbuntuVM. vei Size: 1.41GB (&3 Remove Disk from Virtual Drive
@ Metwork Location: C:\BIG Data Assignment\Ubuntul...
Attached to: —
@ Serial Ports
@ UsB

=R

Cancel

Fig 22. Select your Ubuntu downloaded file as start-up for VM

Click on OK. In the main interface of VirtualBox, you can select to start the created VM. Select your VM and then click on the start
button (green arrow) (Figure 20). This starts the setup process for Ubuntu. In the first step, select the language and then click on the
“Install Ubuntu” button (Fig 23).

!TI Oracle VM VirtualBox Manager

Eile  Machine Help

{:} {Eg W éf>' €} Details (2 Snapshots

New Settings Discard Start

v = General = preview
‘ ° Name: UbuntuvM
Operating System:  Ubuntu {54-bit)
[&] system
Base Memory: 1024 ME UbuntuVM

Boot Order:  Floppy, Optical, Hard Disk
Acceleration:  VT-x/AMD-V, Nested Paging, KVM Paravirtualization

Display

Video Memory: 16 M8
Remote Desktop Server: Disabled
Wideo Capture: Disabled

Storage
Controller: IDE
IDE Secondary Master:  [Optical Drive] ubuntu-16,04, 1-desktop-amdé4.iso {1.41 GE)
Controller: SATA
SATA Port 0: Ubuntu¥M.vdi (Normal, 20,00 GB)
{5 Audio

Host Driver:  Windows DirectSound
Controller:  ICH ACS7

&P Metwork
Adapter 1:  Intel PRO/1000 MT Desktop (NAT)

& uss

USB Controller; OHCT
Device Fiters: 0 (0 active)

[l Shared folders
Mone
) Description

None

Fig 23. Select your VM and then click on the start button

Now the virtual machine starts with Ubuntu.
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@ Ubuntu¥M [Running] - Oracle VM VirtualBox - O *

File Machine View Input Devices Help

= n @

Install (as superuser)

Welcome

English |
Espaiol

Esperanto

Euskara

Frangais

Gaeilge

Galego

Hrvatski

islenska E—

Italiano

Kurdi Try Ubuntu Install Ubuntu

Latviski I

Lietuviskai

Magyar You can try Ubuntu without making any changes to your computer, directly from
this CD.

Nederlands

Norsk bokmal Or if you're ready, you can install Ubuntu alongside (or instead of ) your current
MNorsk nynorsk operating system. This shouldn't take too long.

Polski
Portugués

You may wish to read the release notes.

@R @ =R @ [ riontcyl
Fig 24. Selection of language and start installation of Ubuntu

Now, you have the ooprtunity to install updates and thirdparty software on your Ubuntu VM during the installation. | recommend
choosing the two options.

@ UbuntuVM [Running] - Oracle VM VirtualBox - [m] X

File Machine View Input Devices Help

@ = n B v &

Install (as superuser)

Preparing to install Ubuntu

Download updates while installing Ubuntu

This saves time after installation.

Install third-party software for graphics and Wi-Fi hardware, Flash, MP3 and other media
This software is subject to license terms included with its documentation. Some is proprietary.

Fluendo MP3 plugin includes MPEG Layer-3 audio decoding technology licensed From Fraunhofer 115 and Technicolor SA.

Quit Back Continue

BEPF I E @ DS R Rt
Fig 25. Customizing setup by selecting to update and download utilities

You wil see a warning from system saying that installation will remove prior installed files on the dist. Select the first option and
click on “Install Now” button.
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@ Ubuntu¥M [Running] - Oracle VM VirtualBox - O *

File Machine View Input Devices Help
@ = n B o

Install (as superuser)

Installation type

This computer currently has no detected operating systems. What would you like to do?
© Erase disk and install Ubuntu
‘Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.
] Encrypt the new Ubuntu installation For security
You will choose a security key in the next step.

| Use LVM with the new Ubuntu installation
This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing.

) something else
You can create or resize partitions yourself, or choose multiple partitions for Ubuntu.

Quit Back Install Now

BEOF =@ G E rntcn

Fig 26: Select the default option and click on Install Now

Your selection in Fig 26 results in a warning message saying that do you want to remove files. Select continue. Once the system is
formatted, then you can proceed with setup, select the timing zone, identify your keyboard language and layout, and creation of user
and password for your VM (Fig 27-28).

™ Write the changes to disks?

IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make further
changes manually.

The partition tables of the Following devices are changed:
SCSI2 (0,0,0) (sda)

The following partitions are going to be formatted:

partition #1 of SCSI3 (0,0,0) (sda) as ext4
partition #5 of SCSI3 (0,0,0) (sda) as swap

Go Back Continue

I T REFF TTIREFSITRIAWE T

Fig 27. Warning message. Click continue
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Install (as superuser)

Where are you?

| New York \

Back Continue

Fig 28. Identify the time zone

Install (as superuser)

Keyboard layout

Choose your keyboard layout:

Englsh {chana)
English (Nigeria) English (US) - Cherokee
English (South Africa) English (US) - English (Colemak)
English (UK) English (US) - English {(Dvorak alternative international no dead keys)
Engish us)-Englis (bvoral)
Esperanto English (US) - English (Dvorak, international with dead keys)
Estonian English (US) - English (Macintosh)
Faroese English (US) - English (Programmer Dvorak)
Filipino English (US) - English (US, alternative international)
. e TR N

(Type here to test your keyboard

Detect Keyboard Layout

Back Continue

Fig 29. Identify keyboard layout
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Install (as superuser)

Who are you?

Your name: MOE v
Your computer's name: | MOEVM
The name it uses when it talks to other computers.

Pick a username: | daneshva

Chooseapassword: 90000000

Confirm your password: 90000000 <

© Log in automatically
Require my password to log in
Encrypt my home folder

Back Continue

Fig 30. Identify your username and password.

After this initial setting, installation starts (Fig 31).

Install (as superuser)

Welcome to Ubuntu

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...

* Retrieving file 30f 17

Fig 31. Proceeding with the setup

While setup proceeds, you can read and learn about the Ubuntu package and its latest updates in different screens that appear during
the setup process. Setup takes a relatively long time. Once the setup is complete, the system wants a restart.

Installation Complete

6 Installation is complete. You need to restart the computer in order to use the new installation.

Restart Now

Fig 32. System wants a restart after the installation process

After the restart, the Ubuntu starts up (Fig 33). During the loadig, you need to remove the startup disc you created for Ubuntu
(described in Fig 22). Once you removed it, Ubuntu to finish its setup.
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ubuntu®

Fig 33. Loading Ubuntu. Remove the startup before proceeding

Uncheck the source file that is used in your startup process.

L‘} Ubuntu¥M3 (Working Version) [Running] - Oracle VM VirtualBox
File  Machine

View Input  Devices Help

Optical Drives » [A Choosediskimage..
Metwork 4

ubuntu-16.04.1-desktop-amdéd.iso
USE 3

ubuntu-16.04,1-desktop-amd6&d.iso
Shared Folders 4

Remove disk from virtual drive

Shared Clipboard 4
Drag and Drop 4

S @0 DRSO

Insert Guest Additions CD image...

Fig 34. Uncheck the installation startup disc

Also, you can update software packages pre-installed on Ubuntu. Now that the system is running, it is time to update (type update
manager and click on software updater). Then click on update manager, and install the available updates on your computer (Fig 38).
Ubuntu starts downloading and installs updates.

File Machine View Input Devices Help

e

@* ® update manager ' Filter results »

& Applications

Software Updater

Fig 35. Search and find a program to run
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0 Software Updater

Checking for updates...
T Stop
Downloading from security.ubuntu.com,/ubuntu archive.ubuntu.com/ubuntu
Fig 36. Installation of updates on progress

Once you finish the installation staps for Ubuntu on the VM, you should be able to see the specifications of your ysstem (Fig 37).
To see this window, simply search the term “details” in the search box of Ubuntu.

Details

All Settings  Details

Default Applications
Removable Media
Legal Notice

ubuntu 16.04 LTS

Devicename | ubuntu

Memory 2.0GiB
Processor Intel® Core™ i7-3667U CPU @ 2.00GHz
Graphics Gallium 0.4 on llvmpipe (LLVM 3.8, 256 bits)
OStype 64-bit
Disk 1.0GB

Install Updates

Fig 37. Control your setup specifications

The graphical user interface of Ubuntu is called Unity. While Unity makes it simple to browse files and use applications, it is easier
to use terminal for tasks like installation of new programs, management of files, and control of permissions. To run the terminal,
click on the search button (Fig 38) and type terminal. Also, pressing CTRL+ALT+t opens the terminal window.

Ubuntu Desktop

6“ Search your computer

Fig 38. Find and open applications from search button

You can test the terminal by inputing a command in it:

~S Isb_release -a
This command shows the version of the Ubuntu that is being used. The outcome is shown in Fig 39.

daneshva@moe-VM:~S$ 1lsb_release -a
No LSB modules are available.
Distributor ID: Ubuntu
Description: Ubuntu 16.84.1 LTS
se: 16.04
F xenial

daneshva@moe-VM:~5

Fig 39. Identifying version of Ubuntu in Terminal
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