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Multi Node Hadoop Cluster Setup

This document describes how to create Hadoop Multi Node cluster in just 30 Minutes on Amazon
EC2 cloud. You will learn following topics.

Click Here to watch these steps in Video Instructions

. How to create instance on Amazon EC2

o How to connect that Instance Using putty

. Installing Hadoop framework on this instance

. Run NGram(End to End Project Creation already explained in Module 15) example

which come with Hadoop framework.

. Setting the replication factor

Following Software require on your local windows machine

1. Putty: To connect amazo ec2 instance.
2. puttygen: create private key from .ppm file
3. pscp : to copy file from your local filesytem to amazon instance

Download all three tools from
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

/£ PuTTY Download Page - Windows Internet Explorer
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There are cryptographic signatures available for all the files we offer below. We also supply cryptographically signed lists of checksums. To download our public keys and find out more about
our signature policy. visit the Kevs page. If you need a Windows program to compute MD3 checksums. you could try the one at this site. (This MDS5 program is also cryptographically signed b
its author.)
Binaries

The larest release version (bera 0.63). This will generally be a version [ think is reasonably likely to work well. If you have a problem with the release version, it might be worth trying out the
latest development snapshot (below) to see if I've already fixed the bug, before reporting it to me.

For Windows on Intel x86

PuTTY- (or by FTP) (RSA sig) (DSA sie)
PuTT Ytel: PUlviel exe (or by FTP) (RSA sig) (DSA sig)

PSCP: Ppscp.exe (or by FTP) (RSA sig) (DSA sig)
PSFTP: PEftpExe (or by FTP) (RSA sig) (DSA sig)
Plink: plink. exe (or by ETP) (RSA sig) (DSA sig)
Pageant: pageant exe (or by FTP) (RSA sip) (DSA sip)
P\lTTYg puttygen exe (or by FTP) (RSA sig) (DSA sig)
A ZIP file containing all the binaries (except PuTTY'tel), and also the help files

Zip file: putty zip (or by FTP) (RSA sip) (DSA sip)
A Windows installer for everything except PuTTYtel

Installer: putty-0.63-installer.exe (or by ETP) (RSA sig) (DSA sig)
Checksums for all the above files

MD3: mdSsums (or by FTP) (RSA sig) (DSA sig)
SHA-1: shalsums (or by ETP) (RSA sig) (DSA sig)
SHA-236: sha?56sums (or by FTP) (RSA sip) (DSA sip)
SHA-512: sha312sums (or by FTP) (RSA sig) (DSA sig)

The latest development snapshot. This will be built every day, automatically. from the current development code - in whatever state it's currently in. If you need a fix for a particularly crippling
bug, vou may well be able to find a fixed PuTTY here well before the fix makes it into the release version above. On the other hand, these snapshots might sometimes be unstable.
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http://www.youtube.com/watch?v=YvGvjVua29o
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
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1. It requires you have Amazon AWS account. So create/signup Amazon EC2 account by going
to http://aws.amazon.com. It also requires you to enter your credit card details. However, it
would not charge until you use paid resources. Initially use only micro instances which are
free. Click to Amzon EC2 Console under Compute & Networking

P& [+ {2 AWS Management Console X | (2 New Tab
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Amazon Web Services

Compute & Networking

+ Direct Connect
= Dedicated Network Connection to AWS

Cc2
Virtual Servers in the Cloud

Route
Scalable Domain Name Sys

s VPC

" |solated Cloud Resources

tem

Storage & Content Delivery

s CloudFront

wg® Giobal Content Delivery Network
Glacier
Archive Storage in the Cloud
S3

Scalable Storage in the Cloud

‘ Storage Gateway
Integrates On-Pramises IT Environments with
Cloud Storage

<

Database
. DynamoDB
Pregictable and Scalable NoSQL Data Store
+ ElastiCache
=~ In-Memory Cache
RDS

Managed Relafional Database Service

Redshiit

Managed Petabyte-Scale Data Warehouse Service

Deployment & Management
CloudFormation
Templated AWS Resource Creation
CloudTrail
User Activity and Change Tracking
CloudWaich
Resource and Application Monitoring
Elastic Beanstalk
AWS Application Container
1AM
Secure AWS Access Confrol

OpsWorks

DevOps Application Management Service
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2. Once you are in then Click Launch Instance (chose EU West Ireland region). This will create a
Virtual Machine Instance in the cloud. And you have to provide the configuration which you
can see in next steps

Analytics

< Data Pipeline
= Orchestration for Data-Driven Workflows

o Elastic MapReduce
WP \isnaged Hadoop Framework

App Services
¢| CloudSearch

Managed Search Service

un Elastic Transcoder
W@ Easy-to-use Scalable Media Transcoding

SES
‘l\' Email Sending Service
Ul SNS

Push Nefification Service

E— 5Qs
Message Queue Service

m‘ SWF
Workflow Servics for Coordinating Application
Componsnts

Additional Resources

Getting Started

See our documentation to get started
and learn more about how to use our
Services.

Trusted Advisor

Best practice recommendations to save
money, improve fault tolerance,
increase performance, and close
security gaps.

Service Health

@ All services operating normally.

Updated: Nov 15 2013 19:20:00 UTC+0530

Service Health Dashboard

Set Start Page

Console Home

oS AWS Marketplace

Find & buy software, launch with
1-Click and pay by the hour.

>
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EC2Dashboard Resources ¢ Account Attributes (SN
Evenis 4
You are using the following Amazon EC2 resources in the EU West (Ireland) region: Supported Platforms
Tags
VPC
0 Running Instances 0 Elastic IPs
- 0 Volumes 0 Snapshots Default VPC
5 Key Pairs 0 Load Balancers vpe-4ctb6727
0 Placement Groups 1 Security Group
Spot Requests Additional Information
Reserved Instances @ Optimize your resources' cost, performance and security with AWS Trusted Advisor Hide
Getting Started Guide
Cmaces Documentation
AMls Create Instance All EC2 Resources
Bundle Tasks To s fou will want to launch a virtual server, known as an Amazon EC2 instance. Forums
Pricing
Contact Us
Note: Your instances will launch in the EU West (Ireland) region
Volumes Popular AMIs on AWS
Snapshots Service Health ¢ Scheduled Events ¢ Markstplace
T Service Status: EU West (Ireland): CentOS 6.4 (i386) - Release Media
=l NETWORK & Provided by CentOS.org
Security Groups @ EY West (irelana) No events Rating *
Elastic IPs This service is operating normally Free Software. pay only for AWS usage
Availability Zone Status: View all Operating Systems
Placement Groups
v @ eu-west-la Couchbase Server - Community Edition ¥

Load Balancers =t N
Availabilitv zone is operatina normallv

nc. or its affiliates. All rights reserved.  Privacy Policy — Terms of Use Feedback
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EC2 Dashboard [ETLCANEELS  Connect  Actions v
~ o % 0

Events
Tags Filter: All instances ¥  All instance types v Q X No Instances

You do not have any running instances in this region.

Instances First ime using EC27? Check out the Getting Started Guide
Spot Requests Click the Launch Instance button to start your own server.
Reserved Instances

=] IMA
AMIs
Bundle Tasks

Volumes

Snapshots Select an instance above _N ==

Security Groups
Elastic IPs
Placement Groups ¥

All rights reserved.  Privacy Policy ~ Terms of Use Feedback
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3. Select Community AMI’s

H100% v g

An Amazon Machine Image (AMI) is a special type of pre-configured operating system and
virtual application software which is used to create a virtual machine within the Amazon
Elastic Compute Cloud (EC2). It serves as the basic unit of deployment for services delivered

using EC2.
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review
Step 1: Choose an Amazon Machine Image (AMI) Gancel and Exit

An AMI is a template that contains the software configuration (operating system, application server, and applications) required to launch your instance. You can select an AMI provided by AWS, our
user community, or the AWS Marketplace; of you can select one of your own AMIs,

Quick Start
Amazon Linux AMI 2013.09.1 - ami-c7ec0eb0 (64-bit) / ami-efec0e98 (32-bit)

My AMIS

Amazon Linux  The Amazon Linux AMI is an EBS-backed, PV-GRUB image. It includes Linux 3.4, AWS tools, and repositery access to multiple
versions of MySQL, PostgreSQL, Pythen, Ruby, and Tomeat. @ 64-bit O 32-bit

Root device type: ebs  Virtualization type: paravirtual

'Y Red Hat Enterprise Linux 6.4 - ami-75342c01 (64-bit) / ami-8b332bff (32-bit) m
CFree tier only | Red Hat Red Hat Enterprise Linux version 6.4, EBS-boot ®64bit O 32-bit
Root device type: ebs  Virtualization type: paravirtual

SUSE Linux Enterprise Server 11 - ami-8d1109f9 (64-bit) / ami-fd 110989 (32-bit)

SUSE Linux  SUSE Linux Enterprise Server 11 Service Pack 3 basic install, EBS boot with Amazon EC2 AMI Tools preinstalled; Apache 2.2, ] )
MySQL 5.5, PHP 5.3, and Ruby 1.8.7 available ®64-bit O 32-bit

Root device type: ebs  Virtualization type: paravirtual

@ Ubuntu Server 12.04.3 LTS - ami-3e987ef9 (84-bit) / ami-80987ef7 (32-bit)

<
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4. Search for Community AMI: Now there are lot of pre-configured AMiIs available in Amazon
EC2 cloud. You can search in AWS Marketplace as well. We are choosing AMI's for CentOS
linux 6.0 version and id for this is (ami-230b1b57)
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review
Step 1: Choose an Amazon Machine Image (AMI) Cancel and Exit
An AMI is a template that contains the software configuration (operating system, appli server, and app ) required to launch your instance. You can select an AMI provided by AWS, our
user community, or the AWS Marketplace; or you can select one of your own AMIs.
Quick Start 1to 1 0f 1 AMIs
@, ami-230b1b57 x ¥
My AMIs
Cent0S-6-x86_64-20120527-EBS-03-adc4348e-1dc3-41df-bB33-e86bab7a33d6-ami-8f9af1e6.1 - ami-
AWS Marketplace g,
® 230b1b57
Community AMIs CentOS-6-x86_64-20120527-EBS-03 on EBS x86_64 201305271225 G4-bil

Root device type: ebs  Virtualization type: paravirtual

¥ Operating system

[ Amazon Linux

Ocent 03 ¥

O Debian ©

[OFedora [+]

O Gentoo 2

[ opensusE one

Olother Linux A v
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5. Now in this step we will decide how many instance of this virtual machine and type of the
instance. We are going to create multi node cluster hence select 3 instance and choose
Small Instance type which at least required for running Hadoop mapreduce example. You
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can choose micro instance which is completely free for 750 Hrs in a month, but that is not
enough to run mapred example. However, if you are new to EC2 we suggest you try with
micro instance first, so you would not incur any cost while configuring Hadoop cluster. And
once you become confident with the configuration then you can start using the Small
Instance for real practice. However, cost is very small approx.065(Check Amazon for price)
per Hour per Instance. And now select on ml.small and then click Next: Configure Instance

/5 EC2 Management Console - Windows Internet Explorer _|&i x|
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 2: Choose an Instance Type

Amazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run applications. They have varying combinations of CPU, memory,
storage, and networking capacity, and give you the flexibility to choose the appropriate mix of resources for your applications. Leam more about instance types and how they can meet your
computing needs.

Currently selected: t1.micro (up to 2 ECUS, 1 vCPUS, 0.613 GIB memory, EBS only)

All instances

_ Select an instance type to suit your requirements
Micro instances

Size ECUs i) vCPUs (i Me.mory Instance Storage (GiB) i EBS-Optimized Available (i Network Performance (i
General purpose (GiB)
Memry optimized 1 0613 EBS only - very Low
Storage optimized m1.small 1 1 1.7 1x160 - Low
Compute optimized m1.medium | 2 1 37 1x410 - Moderate
m1.large 4 2 75 2x420 Yes Moderate
m1.xlarge 8 4 15 4x420 Yes High v
Cancel | Previous MGEWEVELLIETILIM™ Next: Configure Instance Details
@ 2008 - 2013, Amazon Web Services, Inc. or its affilistes. All rights reserved.  Privacy Policy  Terms of Use Feedback
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6. Type Number of Instances to 3 (We will create 3 node cluster 1 master and 2 slave nodes)
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 3: Configure Instance Details

Configure the instance fo suit your requirements. You can launch multiple instances from the same AMI, request Spot Instances to take advantage of the lower pricing, assign an access management

role to the instance, and more ~
Number of instances () [3 x
Purchasing option () [OIRequest Spot Instances

)] |vpcfdcfb6727 (172.31.0.016) (default) C create new VPC

Subnet (i) |No preference (default subnet in any Availability Zone) Create new subnet
Public IP (j [ Automatically assign a public IP address to your instances
1AM role (i [None
Shutdown behavior (i [Stop
Enable termination protection (i) [ Protect against accidental termination
Monitoring (i) [ Enable Cloudwatch detailed monitoring

Additional charges apply

Cancel  Previous [EGEUEVELLNETLINN Next: Add Storage

© 2008 - 2013, Amazon Web Services,
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7. We also need to attach storage to all instances as you know we need storage space as well.
Keep in mind you check the “Delete On Termination” as below. So as soon as you terminate
your instances all attached storage will be deleted and you avoid storage charge.

/6 EC2 Management Console - Windows Internet Explorer -8 x|
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 4: Add Storage

Your instance will be launched with the following storage device seftings. You can attach additional EBS volumes and instance store volumes to your instance, or
edit the seftings of the root volume. You can also attach additional EBS volumes after launching an instance, but not instance store volumes. Learn more about
storage options in Amazon EC2.

Type (i Device (i) Snapshot (i) size (GB) (i) = Volume Type (i 10Ps (i Delete on Termination (i)

[EBS

[/devisdal

[snap-23479509 [8 [Standard

Add New Volume

Cancel | Previous [CWCVELLEENLL M Next: Tag Instance
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8. TagInstances : We will tag to instances later on, just click on “Configure Security Group” as
below.
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 5: Tag Instance

A tag consists of a case-sensitive key-value pair. For example, you could define a tag with key = Name and value = Webserver. Learn more about tagging your Amazon EC2 resources.

Key (127 characters maximum) Value (255 characters maximum)

[Name I [}

Create Tag (Upto 10 imum)

Cancel  Previous [ECEVEVELLIETIBM Next: Configure Security Group

© 2008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy =~ Terms of Use Feedback

H10% +

o 5 @T & ©M)i3]

9. Select the existing Security group, as we already created in the Module 14 training. If you
have not done yet than watch Module 14 first. And then click Review and Launch.

indows Internet Explorer =1 x|
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Tag Instance 6. Configure Security Group 7. Review

Step 6: Configure Security Group

A security group is a set of firewall rules that control the traffic for your instance. On this page. you can add rules to allow specific traffic to reach your instance. For example, if you want to set up a web
server and allow Internet traffic to reach your instance, add rules that allow unrestricted access to the HTTP and HTTPS ports. You can create a new security group or select from an existing one below.
Leamn more about Amazon EC2 security groups

Assign a security group: O

® Select an existing security group

Security Group D Name Description Actions
5g-670de208 default default VPC security group Copy to new
HTTP TCP 80 0.00.0/0 ~
Custom TCP Rule TCP 5000 - 50100 0.0.0.0/0
Custom TCP Rule TCP 92000 0.0.0.0/0
Custom TCP Rule TCP 2001 0.0.0.0/0

~
Custom TCP Rule TCP 9100 0.0.0.0/0
Cancel
@ 2008 - 2013, Amazon Web Serv . All rights reserved.  Privacy Policy  Terms of Use Feedback

0% -

1l

e ARSI

10. Review your configuration in this screen, ignore these warnings and click launch after that
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1. Choose AMI 2. Choose Instance Type

3. Configure Instance 4. Add Storage

Step 7: Review Instance Launch

Please review your instance launch details. You can go back to edit changes for each section. Click Launch to assign a key pair to your instance and complete the launch process.

5. Taqg Instance

6. Configure Security Group

7. Review

~
Your instance configuration is not eligible for the free usage tier X
To launch an instance that's eligible for the free usage tier, check your AMI selection, instance type, configuration options, or storage devices. Leam more about
and usage restrictions.
Improve your instances’ security. Your security group, default, is open to the world.
Your instances may be accessible from any IP address. We recommend that you update your security group rules to allow access from known IP addresses only.
‘You can also open additional ports in your security group to facilitate access to the application or service you're running, e.g., HTTP (80) for web servers. Edit security groups
~ AMI Details Edit AMI
CentOS-6-x86_64-20120527-EBS-03-adc4348e-1dc3-41df-b833-e86ba57a33d6-ami-Bf9af1e6.1 - ami-230b1b57
" CentOS-6-x86_64-20120527-EBS-03 on EBS x86_64 20130527:1225
Root Device Type: ebs  Virtualization type: paravirtual
v Instance Type Edit instance type
v

Inetanna Tuna Eflle

© 2008 - 2013, Amazon Web Services,

c. or

urBlle

its affiliates. All rights reserved.

Mamans (20BY

Privacy Policy

Inctanra Starana INIRY

Terms of Use

ERE.Nntimizad Auailahla

£ EC2 Management Console - Windows Internet Explorer

https: /consol

5 [P Buy Now Buttons -PayPal JP Create 3 PayPal paymentb... & | Search Results, Membersb...

5. amazon.com/ec2/v2/home ?Aregion =eu-west-1# aunchinstanc

Ol ][+

2] Cloudera Certified Spedialist...

EC2 Management Console

xl@uewrda |

Matwnrk Darfarmannsa

Cancel Previous m

Feedback

H10% + g

| Ik

AVS Developer Forums Tel...

= Members Area (=) Ankit Jair's blog Installation ...

1. Choose AMI 2. Choose Instance Type

3. Configure Instance

4. Add Storage

Step 7: Review Instance Launch

5g-670de208
5g-670de208
5g-670de208
5g-670de208

~ Instance Details

Number of instances
Network

Subnet

EBS-optimized
Monitoring
Termination protection
Shutdown behavior
IAM role

Tenancy

Kernel ID

NAR gL N
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Custom TCP Rule TCP
Custom TCP Rule TCP
Custom TCP Rule TCP
All traffic All

3

vpe-4cfbB727

No preference (default subnet in any Availability Zone)
No

No

No

Stop

None

default

Use default

Vlan defeoit
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11. To connect to cluster we need private key. So please select the existing key which we have
created in module 14. And check the acknowledge box.

5. Tag Instance

6. Configure Security Group

50000 - 50100
54310

54311

0

Purchasing option

Terms of Use

7. Review

Shah v

Ireland v

0.0.0.0/0

0.0.0.0/0

0.0.0.0/0

5g-670de208

On demand

Edit instance details

Carcel Previous m
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Taqg Instance 6. Configure Security Group 7. Review

Step 7: Review Instance Launch

T dofouls
~
Kernel| = 2= - A
ramaiex  Select an existing key pair or create a new key pair X
User d:
Network interfad  ~ K€Y pair consists of a public key that AWS stores, and a private key file that you store. Together,
) ) they allow you to connect to your instance securely. For Windows AMIs, the private key file is required to
Assign Public 151 the password used 1o log into your instance. For Linux AMIs, the private key file allows you to
securely SSH inte your instance
Edit storage
~ Storage [Choose an existing key pair d
Type (i) Device (il Select a key pair O,
ebs Idevisda |HadoopExam
< =] acknowledge that | hayle access io the selected private key file (HadoopExam pem), and )
~ Tags ithout thi —+WON't be able to log into my instance. Edit tags
Key
Cancel EENHALEFLLES
Name
<

Cancel

© 2008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy ~ Terms of Use

e Sl@[2 0 & B|i=] a

12. Launch Instances status as below, now click View Instances.

dows Internet Explorer & x|
https: //cansole. aws,amazon. com/ec 2,y 2 home region =eu-west-1#LaunchinstanceWizard: O [ & [ £C2 Management Canscle xl I HBase Certification Simuat... | 3 Capture.PNG - Gmai | | ) 57 65
#) Cent0S - Redhat Iptables Fi... JP Buy Now Buttons -PayPal 2 Create a PayPal paymentb... | Search Results, Membersb... ¢ | Cloudera Certified Specialist. . AWS Developer Forums Tel... & | Members Area >

Services ~

Launch Status

& Yourinstances are now launching

Get notified of estimated charges
Create billing alerts to get an email notification when estimated charges on your AWS bill exceed $0.0 (in other words, when you have exceeded the free usage tier)

How to connect to your instances

Your instances are launching, and it may take a few minutes until they are in the running state, when they will be ready for you to use. Usage hours on your new instances will start immediately and continue to accrue until
you stop or terminate your instances.

Click View Instances to monitor your instances' status. Once your instances are in the running state, you can connect to them from the Instances screen. Find out how to connect to your instances.

¥ Here are some helpful resources to get you started
= How to connect to your Linux instance = Amazon EC2: User Guide
* Learn about AWS Free Usage Tier + Amazon EC2: Discussion Forum

While your instances are launching you can also
Create status check alarms to be notified when these instances fail status checks. (Additional charges may apply)
Create and attach additional EBS volumes (Additional charges may apply)
Manage security groups

Feedback

© 2008 - 2012, Amazon Web S o its affiliates. All rights reserved.  Privacy Policy  Terms of Use

el 2l @IF 0 Sl=lmE “

13. You should be able to see three running instances as below.
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<% P Buy Now Buttons -PayPal /P Create a PayPal paymentb... 2 | Search Results, Membersb... | Cloudera Certified Specialist... AWS Developer Forums Tel... £ | Members Area (=) Ankit Jain's blog Installation ...
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/& EC2 Management Console - Windows Internet Explorer _ 8|
@: ® [ hitps: jconsole. ans amazon. comfec2/v 2jhome #region =cu-west-1#Instances: o [ | £C2 Management Consale X | I HBase Certification Simulat... | 5 Capture NG - Gal | | A1
»
# CentS - Redhat Iptables Fi... JP Buy Now Buttons -PayPal 2 Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist. . AWS Developer Forums Tel... & | Members Area

Services ~

EC2 Dashboard e | A s o
~ d G

Events

& @

Tags Filter: Allinstances v  All instance types v Q X 1to 3 of 3 Instances

Name ¥ - InstancelD - Instance Type - Availability Zong Instance St Status Checks

Instances Cbfddass m1.small euwest-1a @ running
Spot Requests i-cafddags m1.small eu-west-1a @ running

Reserved Instances i-cofddass m1.small eu-west-1a @ running

AMis
Bundle Tasks

Volumes
Snapshots
<

NETWORI Select an instance above
Security Groups

Elastic IPs

Placement Groups

Load Balancers

Key Pairs

Network Interfaces

© 2008 - 2

R DI RS = ]

14. Now rename the Instances as (m:master, n1 and n2 as datanode) as below.

dows Internet Explorer & x|

nagement Consok

j % [ Wl htps: jconsole. ans.amazon. com/ec2 v 2/home Zaregion =eu-west-1#Instances: P& ]|+ £C2 Management Cansale xl (2 New Tab | | i} 7 58

hah v Ireland v

EC2 Dashboard [ETLCANEELS  Connect  Actions v
~ o % 0

Events
Tags Filler—Adinstances ¥ Allinstance types v Q X 1to 3 of 3 Instances

e -~ Instance ID - Instance Type - Availability Zone - Instance State - Status Checks ~ Alarm Status - Public DNS B

Instances i-01a5a64d 1.micro eu-west-1a @ running Z Initializing Nene Ya ec2-54-194-49-252 eu-
Spot Requests i-02a5a64e t1.micro eu-west-1a @ running = Initializing None Ye ec2-54-194-49-251 eu-
Reserved Instances i-03a5a64f t1.micro eu-west-1a @ running = Initializing None Y ec2-54-194-49-250 eu-.
IMA
AMIs
Bundle Tasks
TIC BLOC
Volumes < >
Snapshots Select an instance above _N ==
ETWORL
Security Groups
Elastic IPs
Placement Groups ¥
008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy  Terms of Use Feedback

H100% v g

o ] @5 0 683 [PTER A

15. Wait status change from Initializing to “2/2 checks passed” as below

Alarm Status ~  Public DNS ~ Public IP

Z Initializing None e ©02-54-194-25-131eu- 54.194.25.131
= Initializing None 3 ec2-54-194-24-250 eu-. 54194 24 250
= Initializing None “,, ec2-54-194-22-16.eu-w. 541942216

3, Amazon Web Sarvices, Inc. or its affilistes. All rights reserved.  Privacy Policy  Terms of Use Feedback
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/& EC2 Management Console - Windows Internet Explorer _ 8|

# CentS - Redhat Iptables Fi... JP Buy Now Buttons -PayPal 2 Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist. . AWS Developer Forums Tel... & | Members Area

sale. aws. amazon. com/ec2/v2/home?region =eu-west-1#Instances: o [ | £C2 Management Consale X | I HBase Certification Simuat... | 2 Capture PNG - Gmal | | ) ok

Services ~
~ L - I -}
Events
Tags Filter: Allinstances ¥  All instance types v Q 1 to 3 of 3 Instances
- Name ¥ - InstancelD - Instance Type - Availability Zone ~ Instance State/~  Status Checks ~ Alarm Status ~  Public DNS ~ | PublicIP
Instances m icbfddass m1.small eu-west-1a @ running & 22 checks passeq None S  eC2-54-19425-131eu-.. 54.1942513
Spot Requests n i-cafddags m1.small eu-west-1a @ running & 272 checks passed None Yo e02-54-194-24-250eu-.. 541942425
Resenved Instances n2 | cofddags mi.small euwest1a @ running Nore N ec25419472-16euw.. 541942216
AMis
Bundle Tasks
Volumes
Snapshots
< >
=) NETWORI Select an instance above _N—N=
Security Groups
Elastic IPs
Placement Groups
Load Balancers
Key Pairs
Network Interfaces
© 2008 - 2013, Amazon Web Services, Inc. or its affilistes. All rights reserved.  Privacy Policy  Tarms of Use Feedback

16. Copy the Public DNS of all the nodes somewhere in notepad for future use and this is URL by
which you will access your instance which you have created as below, using the putty.

Public DNS of Master as below (It would be different for each new instances)

dows Internet Explorer =|a] x|

nsole. aws. amazon, comfec2/v2 home region =eu-west-1#Instances: O E[ 3 [[* )| ecz management corsole xl ™ Inbox (8) - hadoopexam@gmall.. | | A

#,) CentOS - Redhat Intables Fi... JP Buy Now Buttons -PayPal 2 Create a PayPal paymentb... 2 | Search Results, Membersb... & | Cloudera Certified Specialist... | AWS Developer Forums Tel... & | Members Area

Services v
EC2 Dashboard Connect | Actions v
o 2
Events 1 o * 0
Tags Filter: Allinstances ¥  All instance types v Q x 1to 3 of 3 Instances
= INSTA - Name ¥ ~ | InstanceID - Instance Type - Availability Zone ~ Instance State ~ Status Checks ~ Alarm Status - Public DNS ~  Public IP
Instances | m icbiddasgd m1.small euwest-1a @ running & 212 checks passed None Ve SC2-54-19425131eu-.. 541942513
Spot Requests n1 i<afddads m1_small eu-west-1a @ running & 22 checks passed None Y e02-54-194-24-250 eu- 54.194.24 25
Resenved Instances n2 i-cOfddas6 m.small euwest-12 @ running @ 272 checks passed None % ec254104722-16euw.. 541942215
AMls
Bundle Tasks
Volumes
Snapshots
< >
=) NETWORK & Instance: i-cbfdda84 (m) Public DNS: ec2-54-194-25-131, t-1.compute. com BN =] ~
Security Groups
Elasiic IPs Description Status Checks Monitoring Tags

Instance D i-cbfddass ec2-54-104-25-131.eu-west

54.194.25.131 |

Placement Groups

Load Balancers
Instance state  running

Key Pairs

Instance type  mfi.small Elastic IP v
Network Interfaces Drivata NN&  in.172-21-A-58 auaweet-1 comnita intamal Availahility 70na  aiwest-1a
© 2008 - 2013, Amazon Web Services, Inc. or its affilistes. All rights reserved.  Privacy Pelicy  Tarms of Use Feedback

e O ENCNSIEL )

Public DNS of DataNode n1
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/& EC2 Management Console - Windows Internet Explorer _ 8|

@: ® [ hitps: jconsole. ans amazon. comfec2/v 2jhome #region =cu-west-1#Instances: EC2Management Consale X | 11 hadoop training - hadoopexam. . | | {57 65
»
# CentS - Redhat Iptables Fi... JP Buy Now Buttons -PayPal 2 Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist. . AWS Developer Forums Tel... & | Members Area

Services
~ . L B )
Events
Tags Filter: Allinstances v  All instance types v Q X 1to 3 of 3 Instances
Name ¥ - InstancelD - Instance Type - Availability Zone ~ Instance State ~ Status Checks ~  Alarm Status ~  Public DNS = | PublicIP

Instances m iCbfddass mi.small eurwest-1a @ running & 22 checks passed None Y e02-54-194-25-131eu-.. 541942513
Spot Requests | n icafddass mismall euwest-12 @ running & 272 checks passed None Yo eC2-5410424750eu-.. 541942425
Reserved Instances n2 icofddass mi.small elrwest-12 @ running @ 202 checks passed Nane Y e0254-19422-16euw.. 541942216
AMis
Bundle Tasks
Volumes
Snapshots
= >
=1 NETWORI Instance: i-cafdda85 (n1)  Public DNS: ec254-194-24-250.eu-west-1.compute.amazonaws.com NN =1

Security Groups

Elasiic IPs Description Status Checks Monitoring Tags

[T Yo 0-54-194-24-250. eu-west

Instance ID  i-cafddass

Placement Groups

Load Balancers

Instance state  running Bublic P 54.184.24 250
Key Pairs " Instance type  mi.small Elastic 1P -
Network Interfaces Drivata NN in173-24_2. R0 siwectA4 ramnts infamal Awailahility 7ona siwsst 13
© 2008 - 2013, Amazon Web Services, affiliates. All rights reserved.  Privacy Policy  Terms of Use Feedback

e T EENEMSIE 1) = (B :

Public DNS of DataNode n2

Windows Internet Explorer & x|
hitps: fcansole. ans. amazon. comec2/v 2jhome #region =eu-west-1#Instances: 22 1[*| 5 ecomanagementconsoe % | 11 hadoop training - hadoopexam. . | | 1 57 e
»
P Buy Now Buttons -PayPal I Create a PayPal paymentb... | Search Results, Membersb... 2 | Cloudera Certified Specialist. AWS Developer Forums Tel... & | Members Area

EC2 Dashboard Connect || Actions v
~ L - I ]

Events
Tags Filter: Allinstances ¥  All instance types v Q X 1to 3 of 3 Instances

— Name ‘? ~ Instance ID ~ Instance Type - Availability Zone - Inslance State ~ Status Checks ~ Alarm Status +  Public DNS ~  Public IP
Instances m i-cbfddags m1.small euwest-1a @ running & 22 checks passed None % e02-54-19425-131eu-.. 541942513
Spot Requests n i-cafddags m1.small eu-west-1a @ running & 272 checks passed None Y e02-54-194-24-260.eu-.. 541942425
Reserved Instances 8 n2 i-cofdcass m1.small euwest-1a @ running @ 272 checks passed None Y eC264-19422-16Uw.. 541942216
AMis
Bundle Tasks
Volumes
Snapshots

< >

- Instance: i-c9fdda86 (n2)  Public DNS: ec2-54-194 22 16.eu-west-1.compute.amazonaws.com _J-_N=1%
Security Groups
Elasic IPs Description Status Checks Monitoring Tags

Ny . e,
Placement Groups Instance ID  i-c9fddass [T el R o 2-54-194-22-16.eu-west
Load Bal =)
oad Balancers Instance state  running bl 5410432 16
Key Pairs " Instance type  m1.small Elastic P - B
Network Interfaces Drivata NS in-172-31-2.AN piLwest-1 camn e infernal Bvailahilit 70ns  si1wast 12
© 2008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy  Terms of Use Feedback
HN% v g

e DI RS- k]

17. Now connect to all nodes using putty as below (In module 14 we have shown Putty and
Other tool use).

Put the HostName(Public DNS) of Master
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2 PuTTY Configuration x|
Cateqarny:
El- Terminal ;I | Basic options for your PUTTY session |
ge]_.l'board ~ Specify the destination you want to connect to
. Ba
. Features Mmﬁﬁmn
- Window 131 eu-west-1 compute amazonaws .com
- Bppearance Connection type:
- Behaviour " Raw  Telnet " Rlogin * 55H " Seral
- Translation N _
.. Selection Load, save or delete a stored session
- Colours Saved Sessions
= Connection
- Data Default Settings Load
- Proxy L
Telnet Save
- Rlogin 4'
- 5SH Delete
.. Auth
Y Close window on exit:
AN " Bways  MNever © Onlyon clean exit
i Tunnels
‘- Bugs ;I
About Cpen Cancel

Select the Private Key to connect this node and click open.

2 PuTTY Configuration
Categony:
El- Terminal ;I | Options controlling 55H authentication |
- Keyboard
- Bell [T Bypass authentication entirely (SSH-2 only)
... Features ¥ Display pre-authentication banner (SSH-2 onty)
=1 Wind
= -Tﬂ:p?eamnce — Authentication methods
. Behaviour ¥ Attempt authentication using Pageant
... Translation [T Attempt TIS or CryptoCard auth (SSH-1)
- Selection v Attempt “keyboardirteractive” auth (S5H-2)
- Colours
&} Connection ~ Authentication parameters
- Data [T Allow agent forwarding
- Promgy [~ Allow attempted changes of usemame in 55H-2
Telnet Mﬂﬂhﬁﬂc&hﬂﬂ\
-~ Rlogin </ “Amazon AW S firsttnyHadoop Exam ppld D Browse...
= S_SH T I )_l
.. Butth
*1
----- Tunnels
..... Bugs ;I

I
g
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Clcik Open and below popup will come, just click connect.

0p) 9 v

3)
“ | Home Insert Page Layout References Mailings Review View @
= . g (eS| (|| =TI . Ak 33 Find ~
B Calibri (Body) 11 A A% 24| | pasbcepe | asBbeenc AaBbC: AaBbCc AJB AaBbCc A, Replace
=
Paste E c Ag-|(®7 - A~ c c 9 g Change
S 4 omat painter ||| B 4 U T dbe X, X' Aar||¥ A THormal | Mo Spaci.. Headingl —Heading 2 Title Subtitle Smﬁu_ Iy select

Clipboard Font Editing

(R RR TN R RE RS TN RS KR EREE Y TRRRARNE SRR SR R R AT IRREE

sl

The server's host key is nat cached in the registry. You
I\ have no guarantee that the server s the computer you

think itis.

The server's rsa2 key fingerprint is:
ssh-rsa 2048 31:elicd:4f:a3:fc:01:67:b4:b3: 28:f2:c0:fe:03:c2
If you trust this host, hit Yes to add the key to
PUTTY's cache and carry on connecting.
If you want to carry on connecting just once, without
adding the key to the cache, hit No.
If you do nat trust this hast, hit Cancel to abanden the
connection.

+ Auth
™
X1
Tunnels

Bugs =l

L]

T o wigq

Page:11of11 | Words:0 | <  English (India) ElEEEE

N ST TEL 20

Put the password as root (Which is same for all) and repeat the same step for remaining two nodes

#* root@ip-172-31-5-176:~

KR

18. Now we have all the three nodes connected as below. And next part we need to install Java
and Hadoop on each Node.
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==l

-0l x|

] # Noname 1

f
For Help, press F1 n3 col 1 3 65 PC INS
= 14:18
. A - o
3 H || ‘ E‘ ﬂﬂgj l s B 16-11-2013

19. Install the Java on each Node, put the below command on each node to install
openjdk.

i

11

[7start

e

‘ yum install java-1.6.0-openjdk.x86_64

(N B A
“ | Home Insert Page Layout References Mailings Review View
S = root

P E——

Page:150f41 | Words:1,240 | <&  English (India) ElEE]

|3 E S A D

i

f'start|

And keep entering y as below in all screens.
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20. Now install another tool for download that is wget using following command in each node.

yum -y install wget

Do\ d 2-0 )= Table Tools
a

Home | Insert  Pagelayout  References  Mailings  Review  View Design

2ot Al 0 0t

yum -y install wget

21.

IR IRRE!

30. Install the wget tocl with following comma
internet which is available on http protocols.

| 191 18 1 1700 clEe 115

Page:16 of 41  Words: 4/1,266 | <% English {India) (B0 R == | 988 U 4

e SIEL == R i

f'start|

n
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21. Now move to directory /usr/local/ with following command in each node, where we will
install the Hadoop.

‘ cd /usr/local ‘

(N~ B A I Table Tools
o
A/

Home | Insert  Pagelayout  References  Mailings  Review  View Design

= =[O x|

30. Install the wget tool with following com
internet which is available on http protocols.

A3

Go to Directory ¢d fusr/local and download th |J§

command
I ¥

9% (=) [] (+)

= - ] Al O 7 15711:—1013 =
|| ‘ E‘ ﬂﬂ@ 1427

22. Now download the Hadoop using following command.

ICRE R R

Page:17 of 40 | Words: 2/1,284 | <5 English (India)

elclo Qlr

I

('5tart| 2
.
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wget http://www.poolsaboveground.com/apache/hadoop/common/hadoop-1.2.1/hadoop-
1.2.1.tar.gz

23. Now unzip/untar the downloaded Hadoop framework with command. And now Hadoop is
installed on your amazon EC2 all instance.

tar -zxvf hadoop-1.2.1.tar.gz

O\ d92-06 ) Table Tools
)
Home Insert Page Layout References Mailings Review View Design L  root@ip-172-31

@ _=[0 x|

1.2.1.tar.gz

23. Now unzip/untar the downloaded Hac
installed on your amazon EC2 all instal §

| tar zxyf hadoop-1.2.1.tar.gz

24,

30. Install the wget tool with following comma
= internet which is available on http protocols.

Page:18 of 41 | Words:3/1,317 | <&  English (India) == |sen )

e J@lE] o]

24. Now set the JAVA_HOME and HADOOP_HOME in the root/.bashrc file, by copying the
following content on each node. As you know we have already installed Java and Hadoop in
previous steps. Make sure you put proper path for java and Hadoop where it is installed. And
save it by pressing, the way you save file in linux. (Do same thing on each node)

esc:wq

vi /root/.bashrc

export HADOOP_HOME=/usr/local/hadoop-1.2.1

export JAVA_HOME=/usr/lib/jvm/jre-1.6.0-openjdk.x86_64
unalias fs &> /dev/null

alias fs="hadoop fs"

unalias hls &> /dev/null

alias hls="fs -Is"

lzohead () {

hadoop fs -cat $1 | Izop -dc | head -1000 | less

}
export PATH=SPATH:SHADOOP_HOME/bin

U

14:32

= | | | ] L

e
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25. Now restart putty shell to take effect this configuration and after restart JAVA_HOME and
HADOOP_HOMIE should be available. And by typing following command you can make sure
whether JAVA_HOME and HADOOP_HOME are pointing the installed location or not.

echo SJAVA_HOME
echo SHADOOP_HOME
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|8 ]|

26. Create temp directory for Hadoop Data storage. So here your all data will be stored, which
you will be storing in hdfs file sytem on each node.

\ mkdir -p /tmp/hadoop/data

#? root@ip-172-31-8-60:~
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Now we have 3 nodes running but they cannot communicate with each other and to work
our cluster we want all nodes should be able to communicate with each other. So we need
to setup password less ssh communication.
Now open the command prompt and using pscp tool we will copy the Private key (.ppk and
.pem files) from windows machine to master node only.

e Open Windows Start

e Run: cmd (command line utility)

e Navigate to where the HadoopExam.ppk and HadoopExam.pem are located, for us it
was c:\ (root)

e Make sure the pscp.exe (putty scp) file is downloaded to this directory or its path is
part of the windows global variable so it can be executed from any directory

pscp -i HadoopExam.ppk HadoopExam.pem root@ec2-54-194-25-131.eu-west-
1.compute.amazonaws.com:/root/.ssh/id_rsa

indows\system32\cmd.exe

ft Corporation. All rights reserved.

lah>cd G:sUsers™Mishish Shah\Google DrivesAmazon AWSNfirsttry

ah~Google

ah“Google

ah~Google

ah~Google Drive“Amazon AUSNfirsttry>

ah“Google DriveNimazon AMENE ruy

ah“Google Drive\Amazon AWSFirsttrydpscp —i HadoopExam.ppk HadoopExam.pem pootPec2-54-194-25-131.eu-west—1.compute.anazonaws.com:/root./.sshrid_rsa_
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indows \system32\cmd.

oft Windows [Version 6.1.76811
Copyright <c) 208% Hicrosoft Corporation. All rights reserved.

Ix

Shah>cd C:NUse:

Shah\Google DrivesA
Shah“Google Drive™d
sh Shah\Google Drivend
h Shah“Google Drive“A
Shah“Google Drive™d
ShahGoogle DrivesA ~y>pscp —i HadoopExam.ppk HadoopExam.pem rootPec2—54-194-25-131.eu-west—1.compute.amazonaus .com: /root/ -ssh/]
i ! 2 8B:08:00 | 108

(C:\Users’\Ashish Shah\Google Drive\Amazon AWSNfirsttry>

DIEERSIEN = RAPE ] A D

f'start| 2
5

29. Set permissions on the master node for using the private key file

Is /root/.ssh
chmod 700 /root/.ssh ; chmod 640 /root/.ssh/authorized_keys ; chmod 600 /root/.ssh/id_rsa

This well Set /root/.ssh directory to owner=execute ; set public key file 'authorized keys' to
owner=read+execute,group=read ; and set private key file 'id_rsa' to owner=read+execute

root@ip-172-31-8-58::
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30. Gather network information for each node as below.

e On Master Node execute following command.

echo -e ""hostname -i’\t'hostname -f’\tm"

e Print to stdout the IP address, Private address, m (host alias) using echo with special
character '\t' to delimit the values with a tab character.

e save this line for the master node m to the previously created notes file as it will be
used later to populate the /etc/hosts file of each instance

e You should be able to ssh from the master node m into the other instances (n1,n2)
now that we have uploaded the .pem as id_rsa and set permissions

e From master node now we should be able to connect data node as well.

ssh ec2-54-194-24-250.eu-west-1.compute.amazonaws.com
[TYPE NO TO AUTHENTICATION REQUEST]

You will notice the ssh tool asking you to authenticate the host, since this is T&D lets
remove this message so we can ssh automatically into all of the nodes
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e Execute following command on master node. This will use the sed command to
search and replace from the /etc/ssh/ssh_config file the first occurrence of the
variable StrictHostKeyChecking and set it equal to 'no’

The next command will restart the ssh daemon such that it can pick up this
configuration file change

sed -i 's/*.*StrictHostKeyChecking.*$/StrictHostKeyChecking=no/' /etc/ssh/ssh_config
; service sshd restart

& root@ip-172-31-8-58:~

=18 x
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-172-31-8-58:r

=18 x

e Now ssh to the datanode nl using below command.
ssh ec2-54-194-24-250.eu-west-1.compute.amazonaws.com

-172-31-8-59:

e Gather the n1 datanode network information from following command.

echo -e ""hostname -i'\t'hostname -f"\tn1"
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save this line for nodel/n1 to the previously created notes file

e And now exit from datanode n1 using following command.
exit

e Now ssh to second datanode using following command and get the network
information for node2/n2

ssh ec2-54-194-22-16.eu-west-1.compute.amazonaws.com

echo -e "“hostname -i’'\t'"hostname -f'\tn2"
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-172-31-8-60:r

Now we should hane network information for all three nodes as below. (This will be different in your
case)

172.31.8.58 ip-172-31-8-58.eu-west-1.compute.internal m
172.31.8.59 ip-172-31-8-59.eu-west-1.compute.internal nl
172.31.8.60 ip-172-31-8-60.eu-west-1.compute.internal n2

31. Now copy the above information in the etc/hosts file of each node.

On Master node
e Using the following command edit the hosts file.

\ vi /etc/hosts
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e And add the network information of all the nodes in this file as below(delete all the

existingentriesj.

e After that you should be able to do ssh n1 to connect to datanode(n1 and n2) from
master node(m).

=18 x

=18 x
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|8 ]|

e Now copy the same content in hosts file of remaining nodes nl1 and n2

32. Now configure the Hadoop

On Master Node we need to configure the following 5 files to make the three node cluster at
path /usr/local/hadoop-1.2.1/conf

masters

slaves
mapred-site.xml
hdfs-site.xml
core-site.xml

e Open the “masters” file and add the master node(m) as below. This file contain the
nformation about master nodes.
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f root@ip-172-31-8-58:/usr/local/hadoop-1.2.1/conf

e Now open the slaves file and add both the datanode as well as master node entry as

below.
& root@ip-172-31-8-58:/usr/local/hadoop-1.2.1/conf
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with following content

|”

Now configure the “core-site.xm

<configuration>
<property>
<name>hadoop.tmp.dir</name>
<value>/tmp/hadoop/data</value>
<description>Location for HDFS.</description>
</property>
<property>
<name>fs.default.name</name>
<value>hdfs://m:54310</value>
<description>The name of the default file system. A URI
whosescheme and authority determine the FileSystem implementation.
</description>
</property>
</configuration>

{ust/local/hadoop-1.2.1/conf

Now configure the mapred-site.xml with following content.

<configuration>
<property>
<name>mapred.job.tracker</name>
<value>m:54311</value>
<description>The host and port that the MapReduce job tracker
runs at. </description>
</property>
</configuration>
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t@ip-172-31-8-58:/usr/local/hadoop-1.2.1/conf 3 x

CAPS LOCK: OFF

e Configure the hdfs-site.xml with following content.

<configuration>
<property>
<name>dfs.replication</name>
<value>2</value>
<description>Default number of block replications.</description>
</property>
</configuration>
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33. Now copy the same configuration files on all the datanode as will with following command
scp core-site.xml root@n1:/usr/local/hadoop-1.2.1/conf

scp mapred-site.xml root@n1:/usr/local/hadoop-1.2.1/conf

scp hdfs-site.xml root@n1:/usr/local/hadoop-1.2.1/conf

scp core-site.xml root@n2:/usr/local/hadoop-1.2.1/conf
scp mapred-site.xml root@n2:/usr/local/hadoop-1.2.1/conf
scp hdfs-site.xml root@n2:/usr/local/hadoop-1.2.1/conf

root@ip-172-31-8-58:/usr/local/hadoop-1.2.1/ conf

34. Now we need to do firewall settings so that each node can also access each other using the
various required port. We need to do following configuration on each node.

Open the file iptables file from following command.

‘ vi /etc/sysconfig/iptables

And add the following entry just below the Port 22 configuration in the files.

-A INPUT -m state --state NEW -m tcp -p tcp --dport 54311 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 54310 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 50010 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 50070 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 50060 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 50020 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 50030 -j ACCEPT
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|8 ]|

Login as a root to all nodes execute the following commands.

# service iptables save
# service iptables stop
# chkconfig iptables off

Please do the same entries on all the nodes iptables.

Start Hadoop Cluster

35. Format the namenode to create HDFS filesystem. Formatting the Hadoop filesystem, which
is implemented on top of the local filesystems of your cluster, you need to do this the first
time you set up a Hadoop installation. Do not format a running Hadoop filesystem, this will
cause all your data to be erased.

‘ bin/hadoop namenode -format
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36. Now it’s time to start your Hadoop Multi Node Cluster with following command on master
node.

‘ start-all.sh

37. Now to verify we should whether our cluster started properly or not. Using the following
command it should list all the java processes. Repeat verification on all the nodes.
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| Ps —aef | grep java |

It will list all the process of daemon.
On master node there should be all 5 daemons (NameNode, SecondaryNameNode,
DataNode, JobTracker and TaskTracker should be running) and on data node you see

(JobTracker and Tasktracker)

Output shown in video trainings, please check.

38. Check the NameNode Ul as below.

http://ec2-54-194-25-131.eu-west-1.compute.amazonaws.com:50070

It is showing two live nodes.

/£ Hadoop NameNode ip-172-31-8-58.eu-west-1.compute.internak54310 - Windows Internet Explorer _181x]
@‘f LER es ut=.amazonaws. com: 50070/dfshealth.jsp F=)E | — | 1M tnbox (7... | @ mail.goo... ||y centos ... | [ HowTo I| 2 Hado... X oy 9 65
<% #) Cent0S - Redhat Iptables Fi... J Buy Now Buttons - PayPal #P Create a PayPal paymentb... | Search Results, Membersb... | Cloudera Certified Specialist... AWS Developer Forums Tel... & | Members Area >
% Find: [mul Previous Next \’7 Options ~ |
A
[H = - ]
NameNode 'ip-172-31-8-58.eu-west-1.compute.internal:54310
Started: Sat Nov 16 11:09:22 UTC 2013
Version: 1.21,r1503152
Compiled: Mon Jul 22 15:23:08 PDT 2013 by mattf
Upgrades:  There are no upgrades in progress
Browse the filesystem
Namenode Logs
Cluster Summary
7 files and directories, 2 blocks = 9 total. Heap Size is 25.06 MB / 966.69 MB (2%)
Configured Capacity 2362 GB
DFS Used © 96.01KB
Non DFS Used : 4.29 GB
DFS Remaining : 19.34 GB
DFS Used% 0%
DFS Remaining% : 81.86 %
Live Nodes : 3
Dead Nodes 0
Decommissioning Nodes 0
Number of Under-Replicated Blocks 0
NameNode Storage:
Storage Directory Type State
v
Amnihadannidstaidfeinama | maane ann enima | activa
0% -

39. JobTracker Ul (We have not yet executed any job so it shows 0 jobs)

http://ec2-54-194-25-131.eu-west-1.compute.amazonaws.com:50030
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3 doop Map/Reduce Administration - Windows Internet Explorer & x|

- |: amazonaws. com: Dj S EC2Man... | M Inbox (7... ‘ 5il.goo. .. ‘ # Cent0s ... | ﬁ HowToL..| = mHa... X
75 #) CentDS - Redhat Iptables Fi... P Buy Now Buttons -PayPal #P Create a PayPal paymentb... 2 Search Results, Membersb... £ | Cloudera Certified Specialist. . AWS Developer Forums Tel... 2 | Members Area >
X Find: [mul Previous Next || ./ Options -
Quick Links
.. . ~

m Hadoop Map/Reduce Administration
State: RUNNING
Started: Sat Nov 16 11:09:46 UTC 2013
Version: 1.2.1, 1503152
Compiled: Mon Jul 22 15:23:09 PDT 2013 by matif
Identifier: 201311161109
SafeMode: OFF
Cluster Summary (Heap Size is 25.06 MB/966.69 MB)

R“’;I":")"“ :”;&:':f Total Nodes | Occupied 0;:;'&? Reserved R::;;‘:d Map Task R.Er:::e Avg. Blacklisted | Graylisted | Excluded

Tasks Tasks Submissions Map Slots Slots Map Slots Slots Capacity capacity Tasks/Node Nodes Nodes Nodes

0 0 0 3 0 0 0 0 6 5 4.00 Q [} 0
Scheduling Information

Queue Name | State | Scheduling Information

default running || N/A
Filter (Jobid, Priority, User, Name)
Example: 'user:smith 3200° will filter by ‘smith’ only in the user field and "3200" in all fields

Running Jobs

v
none

Ha% -

40. Running the example, In module 15 we have created NGram example same we will run on
this cluster.

e Copy the code/jar files on Hadoop Master Node using following code.
pscp -i HadoopExam.ppk CreateNGram.jar root@ec2-54-194-25-131.eu-west-
1.compute.amazonaws.com:/usr/local/hadoop-1.2.1

indows \system32\cmd.exe
icrosoft Windous [Ue on 6.1.76811
Copyright <{c)> 200% Microsoft Corporation. All rights reserved.

:\UsersSAshish Shah’cd C:NUsers“ishish Shah\Google Drive“Amazon AWSNfirsttry

c
c ish Shah\Google Drive“Amazon
C: Shah“Google Drive™Am
ShahGoogle Deive~Am
c Shah\Google DriveAmazon
C Shah“Google DriveAmazon
A Shah\Google DriveAmazon AY ryops HadoopExan.ppk HadoopExam.pem rootBec2-54-194-25-131.eu—vest—1.compute .amazonaus .com: /root./.ssh/]
HadoopExan. pen 11 kB i .7 : 88:00:00 | 108

C:\Users\Ashish Shah\Google DrivesAnazon AY sttryrpscp —i HadoopExam.ppk CreateNGram.jar rootBec2-54-194-25-131.eu-west—1.compute.amazonaws.com:/usk/locall
CreateH jar T3 kB 3.9 Th: B0:00:00 | 106

(C:\Users’\Ashich Shah\Google Drive“Amazon AWSNfirsttry>

e Now create the Temporary text file(Little bigger) on local machine and then copy it
to HDFS.



Hadooplxam.com

| mkdir /usr/local/tempData |

And copy a big text file from your local machine to Master Node local directory.
pscp -i HadoopExam.ppk HadoopExam.txt root@ec2-54-194-25-131.eu-west-
1.compute.amazonaws.com:/usr/local/tempData/

Microsoft Windows [Uersion 6-1.76811
Copyright <c) 2089 Microsoft Corporation. A1l rights reserved.

Shah>cd C:\Users™Ashish Shah\Google DrivesAmazon AWSNfirsttry

Shah\Google Drive“Amazon AWSNfirs

Shah\Google DrivesAmazon AWSNE

Shah\Google Drive“Amazon

Shah\Google Drive\Amazon

Shah\Google Drive\Amazon A

Shah\Guugle Dlll‘ﬁe\ﬂma.l.ur_; o >pscp —i Hailggp]ixam.ppk HadoopExam.pem rootPec2-54-194-25-131.eu-uest—1.compute.amazonaws.con:/root/ . sshy|
% %

G x|
HadoopExam. pem

C:\User: s\n_‘lush Shah\Guuqle Dx 1ue\nma._un m-lS\f irsttr adoopExan.ppk CreateNGram.jar rootPec2-54-194-25-131.eu-west-1.conpute.amazonaws.com: /usr/local]
iCreateNGram. -9 kBss | 188

C:\Users\Ashish Shah\Google DrivesAnazon AWSNfirsttrydpsep —i HadoopExam.ppk HadoopExam.txt rootBec2-54-194-25-131.eu-west—1.compute.amazonaws.com: usr-local/]
HadoopExam.txt: No such file or directory

C:\Usens ish Shah\Goagle Drive“Amazon AWS\Firsttrydls
adoopExan. txt . txt HadoopExan3.pen NGranExanple fecondlreForCluster. hak-bak  SingleHodelnstruceioin.bak puttygon.oxe
jar HadoopExam.txt.txt.bak HadoopExan3.ppk NGramExample.bak SetMultiNodeClu TrainingExanple thirdtry
HadoopExani . pen HadoopExamd.pen SecondTryForCluster Sechult iNodeCTus ten. bak pscp.oxe thirdtry.hak
HadoopExam HadoopExani . ppk HadoopExan4.ppk SecondTryForCluster.bak S$ingleModelnstructioin putty.exe

C:\Users“Ashish Shah\Guugle Dx 1ue\nma._un nllS\fn..ttly —i HadoopExan.ppk HadoopExam.txt rootPecZ-54-194-25-131.eu—west—1.compute.amazonaws.con: usr/local/]
HadoopExam. txt 773, TR ap:08 ! 168

C:\Users“Ashish Shah\Google Drive“Amazen AWSNfirsttry>

Now copy this bigfile from local disk of master node(Multiple times) to HDFS file
system.

hadoop dfs -copyFromLocal /usr/local/tempData/HadoopExam.txt
/usr/local/testData/HadoopExam.txt

hadoop dfs -copyFromLocal /usr/local/tempData/HadoopExam.txt
Jusr/local/testData/HadoopExam1.txt

hadoop dfs -copyFromLocal /usr/local/tempData/HadoopExam.txt
Jusr/local/testData/HadoopExam?2.txt

hadoop dfs -copyFromLocal /usr/local/tempData/HadoopExam.txt
Jusr/local/testData/HadoopExam3.txt

Check whether file has been created or not.
‘ bin/hadoop dfs -Is /usr/local/testData
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Run the program

bin/hadoop jar CreateNGram.jar com.hadoop.exam.CreateNGramDriver
Jusr/local/testData/ /usr/local/testData-outputl 3

Ouput of the Job on Console

After Running the Job Below is the NameNode Ul status, number of blocks
increased. As new data has been copies.

v I
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/€ Hadoop NameNode ip-172-31-8-58.eu-west-1.compute.internak54310 - Windows Internet Explorer

1=

@@ * [ @ hp: ffeca 54-194-25-131.cu-west-1.compute. amazoniaws. co health.jsp O]+ EC2 Management Cansole | 0 mrﬂmmm_l @ Hadoop NameNode ip-L... X A1

5% # Cent0S - Redhat Iptables Fi... JP Buy Now Buttons -PayPal I Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist... AWS Developer Forums Tel... & | Members Area ”
% Find: [mul Previous Next || ./ Options - |

~

NameNode 'ip-172-31-8-58.eu-west-1.compute.internal:54310°

Started: Sat Nov 16 11:09:22 UTC 2013
Version: 1.2.1,r1503152

Compiled: Mon Jul 22 15:23:09 PDT 2013 by mattf
Upgrades:  There are no upgrades in progress

Browse the filesysiern
Namenode Logs

Cluster Summary

21 files and directories, 11 blocks = 32 total. Heap Size is 25.06 ME / 966.69 MB (2%)

Configured Capacity 23.62 GB
DFS Used : 157.3 MB
Non DFS Used 431GB
DF$ Remaining : 19.16 GB
DFS Used% : 0.85 %
DFS Remaining% : 81.1%
Live Nodes : 3
Dead Nodes : 0
Decom oning Nodes : 0
Number of Under-Replicated Blocks 0

NameNode Storage:

Storage Directory Type State

fimnihadnanidataidfernama | imaare ann enite | active

=~ Clefe o .

_mx

G———: - |@ hitp: //ec2-54-194-25-131. eu-west-1.compute . amazonaws.com: fjobtracker jsp O] |+ £C2 Management Cansale | [1] How To Install (& mHadoop MapReduce ... X I 57 ter
. »
55 #) CentOS -Redhat IptablesFi... JP Buy Now Buttons -PayPal 2 Creste a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specilist... AWS Developer Forums Tel... £ | Members Area
% Find: |mu\ Previous Next || # Options ~ |
SafeMode: OFF Quick Links
”
Cluster Summary (Heap Size is 25.06 MB/966.69 MB)
Running Map | Running Reduce Total vodes] CccUPied Map Occupied Reserved Map Reserved MapTask | Reduce Task Ave. Blacklisted | Graylisted | Excluded
Tasks Tasks Submissions Slots Reduce Slots Slots Reduce Slots Capacity Capacity Tasks/Node Nodes Nodes Nodes
o o 2 B a 0 0 0 & & 400 o o o
Scheduling Information
Queue Name || State || Scheduling Information
defaull running || HiA
Filter (Jobid, Priority, User, Name]
Example: ‘user:smith 3200" will filter by "smith” only in the user field and 3200' in all fields
Running Jobs
Completed Jobs
- - Map % Map  |Maps Reduce % Reduce | Reduces Job Scheduling Diagnostic
Jobid Started rity | User [ Name Complete Total  |Completed Complete Total Completed Information Info
s =5
ob 201311161108 0001 ES:SNW 18115828 UTC | ormaL [root | GrestingnGrampattern | 100.00% 1 1 o000 0 0 NA NA
2 Sat Nov 16 12.06:43 UTG 100.00% 100.00%
iob 201311161108 0002 !
ob 201311161108 opoz| 33¢3 NORMAL |roct | GreatingNGramPatisrn | 100.00% 4 4 Loooox 0 0 NA NA
Retired Jobs
-

Click on Second Job which has 4 Map Tasks
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/2 Hadoop job_201311161109_0002 on m - Windows Internet Explorer

1=
@TT: ® [@ hp: ffeca 54-194-25-131.cu-west-1.compute. amazoniaws. com: 50030 jobdetais.Jsp2jobid=job_i O 7] |4 EC2 Management Cansole | 1 How To Tnstal | 5 Hadoopjob_201311161... X I_l A1
<% # Cent0S - Redhat Iptables Fi... JP Buy Now Buttons -PayPal I Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist... AWS Developer Forums Tel... & | Members Area ”
X Find: [mul Previous Next | ’7 options - |
Jab Cleanup: Succossiol ,
Kind ||% Complete | Num Tasks | Pending || Running || Complete | Killed | [S2nertied
map % 4 ] ] 4 0 0r1
reduce 100.00% 0 a [i] 1] a 010
Counter Map | Reduce|| Total
SLOTS_MILLIS_MAPS [ [ 235,047
Total time spent by all reduces waiting after reserving slots (ms) 0 0 0
Total time spent by all maps waiting after reserving slots (ms} [ [ o
Jab Counters
Launched map tasks [ [ s
Data-local map tasks a a E)
SLOTS_MILLIS_REDUCES [ [ ]
File Output Format Gounters || Bytes Written [ o| z1aa77280
File Input Format Gounters || Bytes Read [ o| 1o7s05652
HDFS_BYTES_READ 107,506,107 o io7.e05,107
FileSystemCounters FILE_EYTES_WRITTEN 218,444 [ 215,444
HDFS_BYTES_WRITTEN 218,177,260 o| z1a477280
Wap input recerds [ o amse
Physical memery (bytes) snapshot [ o seazerzes
Spilled Records a a i}
Total committed heap usage (bytes) [ of 1os1e74e
Map-Reduce Framework
CPU time spent (ms) a a 48,150
Virtual memory (bytes) snapshot [ 03347554 204
SPLIT_RAW_BYTES 455 a 455
Wap output records [ of 110022 -

Various MapTasks and on Which machine they are excecuted.

Hadoop Task Details - Windows Internet Explorer _|8]x
6_: - |@ http: jec2-54-194-25-131. eu-west-1.comput: 0/taskdetails jsp7ipid=task._O 7] [#5 Ec2Man... | [ HowToL... | (2 Hado... X | (2 Hadoop ... | (2 Hadaop ... | (2 Hadoop ... | | {13 Sag to3
N »
55 #) CentOS -Redhat Iptables Fi... P Buy Now Buttons -PayPal [P Create a PayPal paymentb... 2 | Search Results, Membersb... £ | Cloudera Certified Specialist... AWS Developer Forums Tel... 2 | Members Area
X Find: [mu Previous Next || # Options - |

Job job 201311161109 0002

All Task Attempts

Task Attempts Machine Status Progress Start Time Finish Time Errors || Task Logs || Counters || Actions
. Last 4KB
aftempt_201311161103_0002_m_000001_0 SUCCEEDED || 100.00% || 15 Nov-2013 12:06:56 | 16-Nov-2013 12:07:48 (STsec) LesterB | 13
=1 All

Input Split Locations

/default-rackiip-172-31-8-58 eu-west-1.compute.internal

/default-rackiip-172-31-8-58 eu-west-1 compute internal

Go back to the job
‘Go back to JobTracker

This is Apache Hadoop release 1.2.1
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X
>l @hup Jec2-54-194-25-131, eu-west-1.comput om: 50030/ taskdetail. jsp?tpid=task, O 7] |4 gjzuml EH“"T“L“l 2 Hadoop ... | & Hado... xl 2 Hadoop ... | 2 Hadoop ... | | A

<% # Cent0S - Redhat Iptables Fi... JP Buy Now Buttons -PayPal I Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist... AWS Developer Forums Tel... & | Members Area

/6 Hadoop Task Details - Windows Internet Explorer
——

% Find: [mul Previous Next || / options - |

Job job 201311161109 0002

All Task Attempts

Tesk Attempts Machine Status Progress Start Time Finish Time Errars || Task Logs || Counters | Actions
Last 4KB
aftempt_201311161108_0002_m_000002_0 || [gefault-rackiip-172 0.eu-west-1 comoute intermal | SUCCEEDED || 100.00% | 16.Nav-2013 12:06:57 | 16-Nov-2013 12:07:53 (S5sec) Lest®KB | 13
Al

Input Split Locations

/default-rackfip-172-31-8-58 eu-west-1.compute. internal

/default-rackiip-172-31-8-60 eu-west-1 compute internal

Go back to the job
‘Go back to JobTracker

This is Apache Hadoop release 121

[]

Hadoop Task Details dows Internet Explorer =1
—— -
ey [& rttpssjecr-sa-154-25-13 1 uswest-1. compurts amazonaws. com: 50030 mekeietals Jsp?tpic—tack. O =] | 42 EC2Man | EHWT“L"l (2 Hadoop ... | 72 Hadoop ... | 2 Hado... % | /2 Hadoop I 57 te3
5% W) CentOs - Redhat IptablesFi... P Buy Now Buttons -PayPal [P Creste a PayPal paymentb... £ | Search Results, Membersb... £ | Clouders Certified Specialist... AWS Developer Forums Tel... 2 | Members Area >

% Find: [mul Previous Mext || 7 Options - |
Job job 201311161109 0002
All Task Attempts
Task Attempts Machine Status Progress Start Time Finish Time Errors|| Tasklogs | Counters|[Actions
16-Nov-2013 16-Nov-2013 120752 Last2KB
attempt_201311161109_0002_m_000003_0 {default-rackfip-172-31-8-60 eu-west-1.compute internal SUCCEEDED % 2vesT (5a580) Las;i?‘aKB 12

Task attempt

Last 4KB
LastBKB
Task attempt: jdefault-rack/ip-172-31-3-58 eu-wsst-1 compute internal Al
attempt_201311161108_0002_m_000003_1 Cleanup Attempt [default rackip-172-31-6-58.60- KILLED 100.00% 18-Nov-2013 18-Nov-2013 12:05:01 Clsanup 1
west-1 compute internal B=sS 12:07:47 (14sec) attempt
Last 4KB
Lest8KB
]

Input Split Locations

[ rastaut-rac kip-172-31-8-55 su-west-1 compute intemal |

| raetaut-rac kip-172-31-8-60 eu-west-1 compute intermal |

Go back to the job
Go back o JobTracker

This is Apache Hadoop release 1.2.1
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& Hadoop Task Details - Windows Internet Explorer _ 8|

——
AL/ [€ g feca-s3-19+-25 15120 nesi Lconpu om: 50030/ askdetals jsp?ipd=task, L= 42 ECZMan... | ﬁﬂmrn[...l (2 Hadoop ... | 72 Hadoop ... | 72 Hadoop ... | 2 Hado... X AR
5% # Cent0S - Redhat Iptables Fi... JP Buy Now Buttons -PayPal I Create a PayPal paymentb... £ | Search Results, Membersb... £ | Cloudera Certified Specialist... AWS Developer Forums Tel... & | Members Area >
% Find: [mul Previous Next || / options - |

Job job 201311161109 0002

All Task Attempts

Tesk Attempts Machine Status Progress Start Time Finish Time Errors || Task Logs || Counters | Actions
Last 4KB
attempt_201311161109_0002_m_00D00D_0 [ /gefaut-rackfp-172-31-8-58 eu-west-1 compute intemal | SUCCEEDED | 100.00% | 16.0ow-2013 12:06:56 | 16-Nov-2013 12:07-47 (Sisec) LastBKB | 13
Al

Input Split Locations.

/default-rackiip-172-31-8-58 eu-west-1 compute internal

Idefault-rackiip-172-31-8-60 eu-west-1 compute internal

Go back to the job
Go back to JobTracker

This is Apache Hadoop release 121

41. Terminate the all Instances to avoid recurring costs as below.

/& EC2 Management Console - Windows Internet Explorer -1

g:v hitps: //console. aws. amazon. com/ec2/v 2 homeregion =eu-west-1#Instances: 0G| 4 ECz.. X | EHWT“---l (2 Hadoop .. | (2 Hadoop ... | 72 Hadoop ... | (2 Hadaop ... | | 1 Sag fer
9% ) CentOs -Redhat Iptables Fi... JP Buy Now Buttons -PayPal [P Creste a PayPal paymentb... 2 | Search Results, Membersb... £ | Clouders Certfied Specilist... AWS Developer Forums Tel... £ | Members Area >
X Find: [rui Previous Next || 7 options - |

EC2 Dashboard SENLCl  Connect | Actions v

~4 QS % 8 A
Events
_ B jll Instance Management
Tags Filter: Allinstances v  Allin| X 11to 3 of 3 Instances

o INSTA = @ Name ¥ - Instance e ~ Instance State - Status Checks ~ Alarm Status -  Public DNS ~ PublicIP
Instances [ ] i-cbfddasd] @ running & 202 checks passed None Yo B02-54-19425131eu-.. 5419425
Spot Requests @ ni i-cafddass| @ running & 2/2 checks passed None Ve  e02-54-194-24-250eu-. 5418424
Reserved Instances 8 n i-ofddass) @ running @& 202 checks passed None % e02541942216euw . 5410422

= Networking
Volumes

< >
Snapshots R .
Instances: i-cbfdda84 (m), i-cafd _ N Q=]
=I NETWORK & Description | Status Checks
Securly Groups i-cbfddat4: ec2-54-194-26-13 TR
Elastic IPs i-cafddaft: ec2-54-194-24- 2500
i-c9fddadh: ec2-54-194-22-16
Placement Groups Reboot
Load Balancers v Stop
3, Amazon Web Services, Inc. or its affiliates. All rights refeIIVETE I LTGONN] Feedback

Enable Detailed Monitoring
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EC2 Management Console - Windows Internet Explorer

\4- @ Wi htips://console.aws, amazon, com/ec2/v 2/home region =eu-west-1#Instances:

s K

Terminate Instances

Warning

On an EBS-backed instance, the default action is for the root EBS volume to be deleted when the
instance is terminated. Storage on any local drives will be lost.

Are you sure you want to terminate these instances?
i-cbfdda84 (m, ec2-54-194-25-131.eu-west-1.compute. amazonaws.com)
i~cafdda85 (n1, ec2-54-194-24-250 eu-west-1.compute. amazonaws.com)
i-cSfddaBe (n2, ec2-54-194-22-16.eu-west-1.compute.amazonaws.com)

o

42. Happy Hadoop Learning....
43. Send your suggestions to us admin@hadoopexam.com
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Question 15

Which Daemon distributes individual task to machines

. TaskTracker
. JobTracker
. MasterTracker

. NameNode
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