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http://aws.amazon.com/s3/
http://aws.amazon.com/ec2/
http://aws.amazon.com/ebs/
http://aws.amazon.com/vpc/

Arazon S\m\éiﬁé’S;r‘éraﬁ.e‘ Service (S) -
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Amazon S3 Prov‘\o\es a simple web services interface that can be used to store and
retrieve any amount of daty, at any time, Lrom an\:’where on the web.

write, read, and delete objects containing from 4 byte to 5 terabytes ok data each.
The number of objects you can store is unlimited.

Each object is stored in a bucket and retrieved via a unique, develo(aer—ass\f)ned key,
= A bucket can be stored in one of several Regione.

- You can choose & Region fo optimize for latency minimize costs, or address requiatory
requirements.

- ob\'}ec’rs stored in a Eeﬁ'\on never leave the ’Eeﬁ'\on unless You transfer them out.

Authentication mechanisms are Prov'\o\eo\ to ensure that data is kept secure Lfrom
unauthorized access, ' :

- Objects can be made erivate or public, and r\3h+s can be Sranfec\ to specific users.

S3 charges based on per G B-month BuD per \V/o requests AvD per data
rodikication requests,
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- Platborm Services
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http://aws.amazon.com/dynamodb/
http://aws.amazon.com/elasticmapreduce/
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Amazon Elastic HagReduce (EMR)
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Amazon EMR is a web =ervice that makes it easxj to qu‘\ckk:’ and cosf—?.@?ecﬁvel\:’
process vast amounts of data us\nﬁ Hao\ooP.

Amazon EMR dietribute the data and \orocess'\nj Across a resizable cluster of
Amazon ECJ instances.

wWith Amazon EM® uou can launch a Pers‘\s’fem‘ cluster that s+a33 up \nde%n‘\felﬁ or a -
’rem\oorarﬁ cluster that terminates atter the anal\js\s is complete.

Amazon EMR supports a variety of Amazon EC2. instance types and Amazon EC2
ricing options (on-Demand, Resened, and' Seot).
prEmaoe ©

when launching an Amazon EMR cluster Calso calied a “\'\ob Qow", You choose how
many and what tyce of Amazon EC2 Instances to erovision.

The Amazon EMR price is in addition to the Amazon EC2 price.

Amazon EMR is used in a variety of applications, including loq analusis, web ‘\ndex‘\ng,
data warehous\nﬁ, machine learning financial analysis, scientific  simulation, an

bioinformatice.
7



1 ta 3 of 3 Job Flows

State Creation Date Elapsed Time Mormalized Instance Hours

¢ COMFLETED T 0 howrs & minutes | 2

COMFLETED T 1642 E 0 hours 20 minutes 3

1 Job Flow seiected

£y =

Job Flow: j-7D80QY3YLLCNG

Last State Change: St=ps complated

Diescription Steps Bootstrap Actions Instance Groups Maonitoring

Times are displayed in UTC, Time Range: | Last Wesk
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Awg Core Modes Pending Avg Task Modes Running
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Examgle: word Count
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: ob\‘)ecﬁve; Count the number of occurrences of
each word in the Prov'\o\eo\ input Qles,

= How it works

—n the Ma Phase the text is tokenized into words
then we form a ke\j value pair with these words
where the be\nﬁ the « and s set
to |

—\n the reduce Phase the kegs are 3rou\oeo\ +03€’rhe'r
and the values for the same ke\j are ‘added.



Input Files

Apple Orange Mango
Orange Grapes Plum

Apple Plum Mango
Apple &Apple Plum




Example 2: Joins with MapReduce

. a q s b g .
UserDetails.txt DeliveryDetails.txt Expected Output
123 456, Jim Bl 123 456, Delivered Jim, Delivered
456 123, Tom g. 456 123, Pending Tom, Pending
- 789123, ngry . 789 123, Failed Harry, Failed
789 456, Richa ¥ 789456, Resend Richa, Resend
" We have 2 input files as folows:

- u$er‘De+a\ls+>d Everﬁ record is of the format mobile number , consumer
name.,

& ‘Delwer\:)‘be’fausfx’r Every record is of the format 'mobile number, o\elwerﬁ
status

o ob\')ecﬂve: Associate the customer name with the o\er\ver\j status,



http://kickstarthadoop.blogspot.ca/2011/09/joins-with-plain-map-reduce.html

-Formulaﬁnﬁ as a MapReduce

T ———— ———

Sles, we need 2 Mae functions Condil
DeliveryDetails.txt
<123 456, DR~Delivered>
<456 123, DR~Pending>
<789 123, DR~Failed>
<789 456, DR~Resend>

Reduce Input
<123 456, CD~Jim>
<123 456, DR~Delivered>

UserDetails.txt
<123 456, CD~Jim>
<456 123, CD~Tom>

<789123, CD~Harry>
<789 456, CD~Richa>

<456 123, CD~Tom>
<456 123, DR~Pending>

= value: DR for th Reduce OUtpUt

= on the reo\chr, every <Jim, Delivered> s (for simplicity) one with erefix
CD' and other DR\

<Tom, Pending>

= Trom CD qet the custd®
from DR 3e+ the status,

e cell number (input keﬁ? and

= The output Kea values {rom the reducer would be as {ollows
- Keg : Customer Name
— value : Status Hessaﬁe

13



Tools You will need
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H™&. - Eclicse \DE for Java EE Developers

IDE

L —

JAR

amazon
webservices”

- hﬁcx//umw.ecl\@e.orﬁ/o\a»nloao\s/package_.s/ecﬁese—
ide- \ava—ee-o\evelos:ers/keplersr4

. hao\oo\o—core—'f..'z.'f Jor

- htte// mvnrepos\+or3.com/ar’rr‘?ac’r/orq.a@che.hao\oofa/h
ao\oggcore)'f..l A '

* Amazon Wweb Services Account

- hﬁps // console.aws.amazon.com/elas’ncmapreduce/ho
me r%pn-us—eas‘r—4



http://www.eclipse.org/downloads/packages/eclipse-ide-java-ee-developers/keplersr1
http://mvnrepository.com/artifact/org.apache.hadoop/hadoop-core/1.2.1
https://console.aws.amazon.com/elasticmapreduce/home?region=us-east-1
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File

Create a new Java 'Projec’r

Edit Refactor Source Mavigate Search Project Run
Mew Alt+5Shift+N »
Open File...

Close Chrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...

Save All Ctrl+Shift+5
Revert

Move...

Rename...

Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

Import...

Export...

Properties Alt+Enter
1 SmsDriver.java [JoinHadoop/src]

2 SmsReducer.java [loinHadoop/src]

3 UserFileMapper.java [JoinHadoop,/src]

4 PaperServicejava [PaperRatingfpp/...]

Exit

Java - Eclipse
Window Help

7

Java Project
Android Application Project

p 020

Web Application Project
Project...

=

Package

Class

Interface

Enum
Annotation
Source Folder
Java Working Set
Folder

File

Untitled Text File
Android XML File

IR @®

L

Entry Point Class
HTML Page
Module
ClientBundle
UiBinder

JUnit Test Case
Task

T E

W [
I,

<

Example...

Y Other..

escription Resource

% Warnings (8 items)

Quick Access o= | 79 Java EE aJJava

= g8 [ TaskList &2 = B8
FrlE%E &l x =249

-

Q| » Al P Activate..

@ Connect Mylyn b4

Connect to your task and ALM tools
or create a local task.

5% Outline 2

An outline is not available.

Location

¢ ®§ khalifa.shady@gmail.com




Add Hadoop jer to the project

= S —— - =

Create a lib' folder in the PVOJQCt

Copj and paste the Hao\ooP & into the it folder.,

Add the jer to the project build path.

File Edit Refactor

Jar - JainHad

Open With
Show In
Py
py Qualified Name

Build Path
Refactor

Impo

Refresh

Assign king Sets...

Validate

Show in Rer ystems view
le As

Debug As

Run As

pare With
Replace With

JPAT

Properties

Java - Eclipse

Alt+Shift+ W +

Ctrl+C

Ctrl+V

Add to Build Path

Alt+Shift+T onfigure Build Path...

Location

Alt+Enter

Type

5| %2 JavaEE |8} Java
=g

5| @

@ Connect Mylyn

- ) khalifa.shady@gmail.
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Hae classes: 1) UsQT'F\IQHaPPQF

public class UserFileMapper extends MapReduceBase implements Mapper<LongWritable, Text,

0 19T UserDetails. txt

//varia 6 Ji | Details UserDetails.txt
private s e AL tomerName, fileTag="CD~"; <123 456, CD~Jim>

456 123, Tom > <456 123, CD~Tom>

pair‘é e 789 123, Harry - " <789123, CD~Harry>
Key ( ; <78 6, CD~Richa>
Va)llu 789 456’ RICha ~ to indicate the source of 799 455 e
customer de Name

*/

public void map(LongWritable key, Text value, OutputCollector<Text, Text> output,
Reporter reporter) throws IOException

{

//taking one line/record at a time and parsing them into key value pairs
String line = value.toString();

String splitarray[] = line.split(",");

cellNumber = splitarray[@].trim();

customerName = splitarray[1].trim();

//sending the key value pair out of mapper
output.collect (new Text(cellNumber), new Text(fileTag+customerName));

}




Map classes: 2) ‘Del‘wenjﬁleﬁapeer

public class DeliveryFileMapper extends MapReduceBase implements Mapper<LongWritable,
Text, Text. Text>

{ . -I
x DehveryDEta_" il ry report DeliveryDetails.txt
pr 123 456/ Delivered iverycode,fileTag="DR~";

_ <123 456, DR~Delivered>
/* 456123, Pendlng iv > <456 123, DR~Pending>
Ke

Va 789 123, Falled 0 indicate the source of <789 123, DR-~Failed>
delive  98g 256, Resend ¢/ <789 456, DR~Resend>

public void map(LongWritable key, Text value, OutputCollector<Text, Text> output,
Reporter reporter) throws IOException

{

//taking one line/record at a time and parsing them into key value pairs
String line = value.toString();

String splitarray[] = line.split(",");

cellNumber = splitarray[0].trim();

deliveryCode = splitarray[1].trim();

//sending the key value pair out of mapper
output.collect (new Text(cellNumber), new Text(fileTag+deliveryCode));




Reduce Class

publi Reducelnput apReduceBase implements Reducer<Text, Text, Text, Text> {
Reduce Output

<123 456, DR~Delivered> e,delivervRenort: : <Jim, Delivered>

<123 456, CD~Jim>

n process

<456 e CD~TOm> y, Iterator<Text> values, <T0m/ Pending>
outpt <456 123, DR~Pending> IOException

{
while (values.hasNext())

{
String currValue = values.next().toString();
String valueSplitted[] = currValue.split("~");

/*identifying the record source that corresponds to a cell number
and parses the values accordingly*/

if(valueSplitted[@].equals("CD"))
{

}
else if(valueSplitted[0@].equals("DR"))
{

}

customerName=valueSplitted[1l].trim();

deliveryReport = valueSplitted[1].trim();

}

output.collect(new Text(customerName), new Text(deliveryReport));




Driver Class

public class SmsDriver extends Configured implements Tool

{

public int run(String[] args) throws Exception {

//get the configuration parameters and assigns a job name
JobConf conf = new JobConf(getConf(), SmsDriver.class);
conf.setJobName ("SMS Reports");

//setting key value types for mapper and reducer outputs
conf.setOutputKeyClass(Text.class);
conf.setOutputValueClass(Text.class);

//specifying the custom reducer class
conf.setReducerClass (SmsReducer.class);

// If only one Mapper exists
// conf.setMapperClass(Mapper.class);
// FileInputFormat.addInputPath(conf, newPath(args[@0]));
//Specifying the input directories(@ runtime) and Mappers independently for inputs from multiple sources
MultipleInputs.addInputPath(conf, new Path(args[@]), TextInputFormat.class, UserFileMapper.class);
MultipleInputs.addInputPath(conf, new Path(args[1]), TextInputFormat.class, DeliveryFileMapper.class);

//Specifying the output directory @ runtime
FileOutputFormat.setOutputPath(conf, new Path(args[2]));

JobClient.runJob(conf);
return 0;

public static void main(String[] args) throws Exception {
int res = ToolRunner.run(new Configuration(), new SmsDriver(), args);
System.exit(res);



(]
Eile | Edit Refactor Source Navigate Search Project Run

New Alt+Shift=N b

Open File...

Close Cirl+W

Close All Ctrl+ Shift+ W
Ctrl+S

Save As..

Save All Ctrl+ Shift+S

Revert

Move...

Rename...

Refresh

Convert Line Delimiters Te

Print... Ctrl+P

Switch Workspace
Restart

Import...
Export...

Properties Alt+Enter

1 SmsDriverjava [JoinHadoop/src]
2 SmsReducerjava [JoinHadoop/src]

3 DeliveryFileMapperjava [JoinHadoop..]
4 UserfileMapperjava [JoinHadoop/src]

Exit

Export

Select

Export resources into a JAR file on the local file system.

Select an export destination:
type filter text

> = Install
= Java
21 Javadoc
(3 Runnable JAR file
- = Java EE
(= Plug-in Development
. [= Remate Systems
- [= Run/Debug
(= Tasks
- = Team
= Web
> [= Web Services
= XML

Cancel

Export 'P'rojed to Jar

JAR Export

JAR File Specification
Define which resources should be exported into the JAR.

Select the resources to export:

[m]3== JoinHadoop x| .classpath
|

apReduce X| .project

Export generated class files and resources
[ Export all output folders for checked projects
[_] Export Java source files and resources

[ Export refactorings for checked projects. Select refactorin

Select the export destination:

JAR file: | C\Users\shadi\Desktop'JoinHadoop jar

Options:
Compress the centents of the JAR file
] Add directory entries

[] Overwrite existing files without waming

Finish

Browse...

Cancel

JAR Export

JAR Manifest Specification
Customize the manifest file for the JAR file.

Specify the manifest:
Generate the manifest file

[ Save the manifest in the workspace

Use the saved manifest in the generated JAR description file

Use existing manifest from workspace

Seal contents:
Seal the JAR

Seal some packages

Select the class of the applicatien entry point:

Main class: | SmsDriver

Mothing sealed

Cancel




u\oloao\'\nﬁ 'Prosec’r Jar and Data to S3

—— - S — — E—— - ——— =

. hHPS://console.aws.amazon.com/ss/homez.reg\on:us—eas’r—4

(IILELVE  Create Folder  Actions v Properties  Transfers

All Buckets [ shadihadoop
Hame Storage Class Last Modified
[E peliverDetails ta Standard
@ DeliverystatusCodes Standard
D JoinHadoop.jar Standard

[E] userDetails b
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https://console.aws.amazon.com/s3/home?region=us-east-1

Hao\oo‘a Execution overview

(1) fork .~ : o
(1) fork 1) fork

G

|:]_ - ilhr-_igll

_assign reduce .

\wm‘kur

map -
L (0) wrnile Ul.ll]:ll.ll‘.
WOrKeEer -
(5) remote read file ()

(3) read (4) local write
worker . output

file 1

Input Map Intermediate files Reduce Output
files phase (on local disks) phase files




US'\n3 Amazon EMR

https://console.aws.amazon.com/elasticmapreduce/home?reqgion=us-east-1

Create a New Job Flow Cancal | X

Name your job flow and select its type. If vou don't have an application to run, use one of our samples to get started.

Job Flow Name*: My Job Flow

noose a de

Hadoop Version*: | pmazan Distribution

AMI Version*: |5 4 2 (latest)

Create a Job Flow*: '® Run your own application
A& Custom JAR job flow runs a Java program that vou
) Run 3 sample application have uploaded to Amazon 53. The program should be
compiled against the version of Hadoop yvou selected in
Hadoop Version.
Choose a Job Type T
Choose a Job Type A Streaming job flow runs a single Hadoop job consisting
Hive Program of map and reduce functions implemented in a script or
binary that you have uploaded to Amazon S3. You can
Streaming write the functions in any of the following supported
Bi languages: Ruby, Perl, Python, PHP, R, Bash, or C++.
ig Program

HBase



https://console.aws.amazon.com/elasticmapreduce/home?region=us-east-1

US'\n3 Amazon EMR

—— S — — E—— - ——— = = s

Make Sure that the output folder ¢ 3rd arjum?m’r in our example) does MO T
exists on S3 (HapReduce will create it)

Create a New Job Flow

Specify the location in Amazon 53 of vour JAR. Hadoop executes the JAR. You can specify its main class in its manifest. If you don't
you must specify a class name as the first argument of the JAR.

JAR Location*: 53n shadihadoop/JoinHadoop jar

JAR Arguments®: 57 xt

* Required field
Continue !

25



US'\n3 Amazon EMR

Set the number and +39e of the ECJa instances used to process your application

Create a New Job Flow

Specify the master, core and task nodes to run your job flow. For more than 20 instances, complete the limit request form.

Master Instance Group: This EC2 instance assigns Hadoop tasks to core and task nodes and monitors their status.
Instance Type: | 5ma|| (m1.small) v | [] Request Spot Instance

Core Instance Group: These EC2 instances run Hadoop tasks and store data using the Hadoop Distributed File System (HDFS).
Recommended for capacity needed for the life of your job flow.

Instance Count: 2

Instance Type:  gmga|| (m1.small) v | [] Request Spot Instances

Task Instance Group (Optional): These EC2 instances run Hadoop tasks, but do not persist data. Recommended for capacity
needed on a temporary basis.

Instance Count: |

Instance Type:  gmga|| (m1.small) v | [] Request Spot Instances




US'\n3 Amazon EMR

S —— S ——— = ———

Remember to EMABLE the 'Debuﬂa'\nﬁ and provide the log Path

Create a New Job Flow

Amazon EC2 Key Pair: [p,

Configure your logaing options. Learn more.

Amazon S3 Log Path: |5 shadihad

Enable Debugging:

Set advanced job flow options.
Keep Alive

Termination Protection

Continue

27



Perkormance

Us'mﬁ Amazon cloudwateh ¢ Hon'\’roﬁrﬁ Tab) You can check the Perfc‘omance of the

L ac |

1 Je% Flow selected
Job Flow:

Last State Change: Steps soms

Description Steps

Timeas are displayed in UTC,

Avg Map Tasks Running

Avg Reduce Tasks Remaining

Avg Jobs Failed

Bootstrap Actions

Creation Date Elapsed Time

8 minutes
3-10-17 18:42 EDT | O hours 20 minutes

Instance Groups Monitoring

Avg Map Tasks Remaining Avg Map Slots Open

Avg Reduce Slots Open Avg HDFS Utilizstion

Avg Ia Idle? Avg Core Nodes Running

Normalized Instance Hours

Avg Remaining Map Tasks /
Slot

Avg Missing Blocks

Avg Core Nodes Pending

Time Range: | L

Avg Reduce Tasks Running

Avg Jobs Running

Avg Task Nodes Running




Debujﬁ\ﬂﬁ the Job

For detaied m@orma’non on the Hap’P\eo\uce prog‘ess, click on ’rhe 333I03 link

Debug a Job Flow

My Job Flow (j-1¥PC55

- Refresh List

Name State Start Time Log Files Actions

Setup Hadoop Debugging o COMPLETED | 20131017 1712 EDT | controller | stderr | stdout | syslog View Jobs
Streaming Job o COMPLETED | 20131017 1712 EDT | controller | stderr | stdout | s WView Jobs

29



Hccess'\nﬁ the Results on S3

S —— = E———

I LELM  Create Folder  Actions v

All Buckets [ shadihadoop / out
Storag
Standard
Standard

D part-00001 Standard

[ part-00002 Standard

la

Properties

Transfers

Last Modified

Man COct 2117

Man Oct 21175
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Elastic Map Reduce

~ #%hadoop

Que.sf\onS?-



