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VISION OF THE DEPARTMENT

To be a premier Department in the region in the field of Information Technology through

academic excellence and research that enable graduates to meet the challenges of industry and

society

MISSION OF THE DEPARTMENT

To Provide dynamic teaching-learning environment to make the students industry ready

and advancement in career;

To inculcate professional and leadership quality for better employability and

entrepreneurship;
To make high quality professional with moral and ethical values suitable for industry and

society
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PROGRAM OUTCOMES (POs)
PO1: Engineering Knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2: Problem Analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using the first principles of
mathematics, natural sciences, and engineering sciences.

PO3: Design/Development of Solutions: Design solutions for complex engineering problems
and system components or processes that meet the specified needs with appropriate consideration
for the public health and safety, and the cultural, society, and environmental considerations.
PO4: Conduct Investigations of Complex Problems: Use research-based knowledge and

research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.

PO5: Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

POG6: The Engineer and Society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

PO7: Environment and Sustainability: Understand the impact of the professional engineering
solutions in society and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

PO9: Individual and Team Work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multi-disciplinary settings.

PO10: Communication: Communicate effectively on complex engineering activities with the

engineering community and with society at large, such as, being able to comprehend and write
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effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11: Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multi-disciplinary environments.

PO12: Life-long Learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change.
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PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: Apply core information technology of system, architecture, information management,
programming, networking for development of current technical concepts.

PSO2: Design and develop software by adopting emerging technologies for the need of IT
Industry.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEOL: Solve real world problems through effective professional skills in Information

Technology industry and academic research.

PEO2: Analyze and develop applications in Information Technology domain and adapt to

changing technology trends with continuous learning.

PEQOQ: Practice the profession in society with ethical and moral values.
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GENERAL LABORATORY INSTRUCTIONS
1. Students are advised to come to the laboratory at least 5 minutes before (to the starting time),

those who come after 5 minutes will not be allowed into the lab.

2. Plan your task properly much before to the commencement, come prepared to the lab with the

synopsis / program / experiment details.

3. Student should enter into the laboratory with:

a. Laboratory observation notes with all the details (Problem statement, Aim, Algorithm,

Procedure, Program, Expected Output, etc.,) filled in for the lab session.
Laboratory Record updated up to the last session experiments and other utensils (if any)
needed in the lab.

c. Proper Dress code and Identity card.

4. Sign in the laboratory login register, write the TIME-IN, and occupy the computer system

allotted to you by the faculty.

5. Execute your task in the laboratory, and record the results / output in the lab observation note
book, and get certified by the concerned faculty.

6. All the students should be polite and cooperative with the laboratory staff, must maintain the
discipline and decency in the laboratory.

7. Computer labs are established with sophisticated and high end branded systems, which should
be utilized properly.

8. Students / Faculty must keep their mobile phones in SWITCHED OFF mode during the lab
sessions.Misuse of the equipment, misbehaviors with the staff and systems etc., will attract
severe punishment.

9. Students must take the permission of the faculty in case of any urgency to go out ; if anybody
found loitering outside the lab / class without permission during working hours will be treated
seriously and punished appropriately.

10. Students should LOG OFF/ SHUT DOWN the computer system before he/she leaves the lab

after completing the task (experiment) in all aspects. He/she must ensure the system / seat is kept

properly.
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SYLLABUS

List of Experiments:
Experiment 1: Week 1, 2:

Implement the following Data structures in Java
a) Linked Lists b) Stacks c) Queues d) Set ) Map
Experiment 2: Week 3:

2. (i)Perform setting up and Installing Hadoop in its three operating modes: Standalone,
Pseudo distributed, Fully distributed

(ii)Use web based tools to monitor your Hadoop setup.

Experiment 3: Week 4:

Implement the following file management tasks in Hadoop:

e Adding files and directories

e Retrieving files

e Deleting files

Experiment 4. Week 5:

Run a basic Word Count MapReduce program to understand MapReduce Paradigm.

Experiment 5: Week 6:

Write a map reduce program that mines weather data. Weather sensors collecting data

every hour at many locations across the globe gather a large volume of log data, which is a

good candidate for analysis with Map Reduce, since it is semi structured and record-

oriented.

Experiment 6: Week 7:

Use MapReduce to find the shortest path between two people in a social graph. Hint: Use
an adjacency list to model a graph, and for each node store the distance from the original
node, as well as a back pointer to the original node. Use the mappers to propagate the
distance to the original node, and the reducer to restore the state of the graph. Iterate until

the target node has been reached.
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Experiment 7: Week 8:

Implement Friends-of-friends algorithm in MapReduce. Hint: Two MapReduce jobs are
required to calculate the FoFs for each user in a social network .The first job calculates the
common friends for each user, and the second job sorts the common friends by the number

of connections to your friends.

Experiment 8: Week 9:

Implement an iterative PageRank graph algorithm in MapReduce. Hint: PageRank can be
implemented by iterating a MapReduce job until the graph has converged. The mappers are
responsible for propagating node PageRank values to their adjacent nodes, and the reducers
are responsible for calculating new PageRank values for each node, and for re-creating the

original graph with the updated PageRank values.

Experiment 9: Week 10:

Perform an efficient semi-join in MapReduce. Hint: Perform a semi-join by having the
mappers load a Bloom filter from the Distributed Cache, and then filter results from the
actual MapReduce data source by performing membership queries against the Bloom filter
to determine which data source records should be emitted to the reducers.

Experiment 10: Week 11:

Install and Run Pig then write Pig Latin scripts to sort, group, join, project, and filter your
data.

Experiment 11: Week 12:

Install and Run Hive then use Hive to create, alter, and drop databases, tables, views,

functions, and indexes.

Software Configuration and Installation

Java is the primary requirement for running Hadoop on any system, So make sure you have Java
installed on your system using the following command. If you don’t have Java installed on your
system, use one of the following links to install it first. Hadoop supports only JAVA 8 If already
any other version is present then uninstall the following using these commands.

sudo apt-get purge openjdk-\* icedtea-\* icedtea6-\*

OR

sudo apt remove openjdk-8-jdk

Step 1.1 — Install Oracle Java 8 on Ubuntu

You need to enable additional repository to your system to install Java 8 on Ubuntu VVPS. After
that install Oracle Java 8 on an Ubuntu system using apt-get.This repository contains a package




named oracle-java8-installer, Which is notan actual Java package. Instead of that, this package
contains a script toinstall Java on Ubuntu.Run below commands to install Java 8 on Ubuntu and
LinuxMint.

sudo add-apt-repository ppa:webupd8team/java sudo apt-get

sudo apt-get install oracle-java8-installer

OR

sudo apt install openjdk-8-jre-headless sudo apt install openjdk-8-jdk

Step 1.2 — Verify Java Inatallation(]

The apt repository also provides package oracle-java8-set-default to set Java 8 as your default
Java version. This package will be installed along with Java installation. To make sure run below
command.

sudo apt-get install oracle-java8-set-default

After successfully installing Oracle Java 8 using the above steps, Let’s verify the installed
version using the following command.

java -version
java version "1.8.0_201"

ReferenceBooks:

1. GlennJ. Myatt, Making Sense of Data , John Wiley & Sons, 2007 Pete Warden, Big Data Glossary,
O’Reilly, 2011.

2. Michael Berthold, David J.Hand, Intelligent Data Analysis, Spingers, 2007.

3. Chris Eaton, Dirk DeRoos, Tom Deutsch, George Lapis, Paul Zikopoulos, Uderstanding Big Data :
Analytics for Enterprise Class Hadoop and Streaming Data, McGrawHill Publishing, 2012.

4. AnandRajaraman and Jeffrey David Ullman, Mining of Massive Datasets Cambridge University
Press, 2012.

WebLinks:

www.data.gov.in
www.hseindia.in
www.censusindia.gov.in
www.importexportdata.in
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COURSE OUTCOMES

At the end of the course students should be able to:

COs

OUTCOMES

Understand the basics of data structures like Linked list, stack, queue, set,

map in Java and installation of Hadoop, Pig, Hive.

Demonstrate the knowledge of big data analytics in different file

management task in Hadoop.

Implement Map Reduce programs in variety applications.

Apply different operations on relations and databases using Hive.

Analyze and perform different operations on data using Pig Latin scripts.

CO-PO/PSO MAPPING

PO5|PO6 |PO7 |PO8 | PO9
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CO-PO MAPPING JUSTIFICATION

Moderately having the Knowledge of the fundamental concepts
of Big Data management and analytics that helps in solving

complex engineering problems.

Slightly having the knowledge of Big Data management and
analytics concepts which can be used to design and conduct

experiments.

Moderately the student using the Statistical concepts and
inferences can be used to design and conduct experiments to

provide valid conclusions.

The student will become aware of the need for lifelong learning

and upgrading of technical knowledge.

Moderately the student will study fundamental concepts of Big
Data management and analytics acquire skills to design, analyse
and develop algorithms and implement them using high-level

programming languages .

The student will have the knowledge of data analytics concepts

that will contribute to skills in computing and knowledge

engineering domain.

Moderately the student will have the knowledge of theoretical
foundations of text and web mining that involves solving complex

engineering problems.

Slightly the student knows the principles of mathematics and
engineering sciences that are used in theoretical foundations of

text and web mining techniques.
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Slightly the student will have the knowledge of theoretical
foundations of text and web mining that can be used to design and
develop solutions for complex engineering problems.

Moderately the Student will have Theoretical foundations of
frequent web mining knowledge can be used to design and

conduct experiments to provide valid conclusions.

The student will become aware of the need for lifelong learning
and the continued upgrading of technical knowledge.

Moderately the student will learn Theoretical foundations of the
text and web mining and acquire skills to design, analyze and
develop algorithms and implement those using high-level

programming languages.

Moderately the student will learn Theoretical foundations of the
text,web mining techniques that contribute to skill in computing

and knowledge engineering domain

Moderately having Knowledge of Map Reduce paradigm and
ApacheHadoop system that involves solving complex engineering

problems.

Moderately the student will know Principles of mathematics and
engineering sciences that are used in various aspects of data

analytic approaches.

Moderately having Knowledge of Map Reduce paradigm and the
Hadoop system that can be used to conduct experiments in real

life problems to provide valid conclusions.

Slightly the student will study the statistical concepts and
inferences that can be used to design and conduct experiments to

provide valid conclusions.

Moderately the student will become aware of the need for lifelong

learning and the continued upgrading of technical knowledge.

Highly the student will study fundamental concepts of Hadoop

Map Reduce and Hadoop administration to acquire skills to

design, analyze and develop algorithms and implement them




using high-level programming languages

Moderately the student will have the knowledge of data analytics
concepts that contribute to skills in computing and knowledge

engineering domain.

Moderately the student will have the Knowledge of various data
analytic approaches that involve solving complex engineering

problems.

Slightly the student using the knowledge of statistical concepts,
can design and develop solutions for complex engineering

problems.

Moderately the student using the Statistical concepts and
inferences can be used to design and conduct experiments to

provide valid conclusions.

The student will become aware of the need for lifelong learning

and the continued upgrading of technical knowledge.

Highly the student will study the fundamental concepts of
Business Intelligence, Data Mining, Data Warehousing, Data

visualization and acquire skills to design, analyze and develop

algorithms and implement them using high-level programming

language.

The student will have the knowledge of data analytics concepts
that contribute to skills in computing and knowledge engineering

domain.

Moderately the student will have the knowledge of theoretical
foundations of text and web mining that involves solving

complex engineering problems.

Slightly the student will have the knowledge of theoretical
foundations of text, web mining that can be used to design and

develop solutions for complex engineering problems.

Moderately the Student will have Theoretical foundations of
frequent web mining knowledge that can be used to design and

conduct experiments to provide valid conclusions.




The student will become aware of the need for lifelong learning
and the continued upgrading of technical knowledge.

Highly the student will learn various data analytic approaches

such as decision tree, neural networks and acquire skills to

design, analyze and develop algorithms and implement them

using high-level programming language.

Moderately the student will learn Different Classification
concepts that contribute to skill in computing and knowledge

engineering domain.
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INDEX

Name of Experiment

1. Implement the following Data structures in Java
a) Linked Lists b) Stacks c) Queues d) Set e) Map

()Perform setting up and Installing Hadoop in its three operating

modes: Standalone, Pseudo distributed, Fully distributed
(if)Use web based tools to monitor your Hadoop setup.

Implement the following file management tasks in Hadoop:

Adding files and directories, Retrieving files, Deleting files

Run a basic Word Count MapReduce program to understand

MapReduce Paradigm.

Write a map reduce program that mines weather data.

Use MapReduce to find the shortest path between two people in a

social graph.

Implement Friends-of-friends algorithm in MapReduce.

Implement an iterative PageRank graph algorithm in MapReduce.

Perform an efficient semi-join in MapReduce.

Install and Run Pig then write Pig Latin scripts to sort, group,
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join, project, and filter your data.

Install and Run Hive then use Hive to create, alter, and drop
databases, tables, views, functions, and indexes.

Content Beyond the Syllabus

Write a MapReduce Program for sorting following data according

to given data:
001 chp, 002 vr, 003 pnr, 004 prp

Write Pig Latin Script Operators like Distinct, For-each, Union
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EXPERIMENT -1
DATE:

Aim: Implement the following Data structures in Java
a) Linked Lists
b) Stacks
c) Queues
d) Set
e) Map

Program:

import java.util. *;
public class LinkedList1
{

public static void main(String args[])
{
LinkedList<String> al=new LinkedList<String>();
al.add("Ravi");
al.add("Vijay");
al.add("Ravi");
al.add("Ajay");
Iterator<String> itr=al.iterator();
while(itr.hasNext())
{

System.out.println(itr.next());

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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Output:
Ravi
Vijay
Ravi

Ajay

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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b) Stacks
Program:
import java.io.*;
import java.util.*;
class StackDemo

{

public static void main(String[] args)

{
Stack stackl = new Stack();
Stack<String> stack2 = new Stack<String>();
stack1.push("Nakka");
stack1.push("Sri Manohar");
stack1.push("Reddy");

System.out.println(stack1);

DEPARTMENT OF INFORMATION TECHNOLOGY
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Output:
[Nakka, Sri Manohar, Reddy]
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¢) Queues
Program:
import java.util. Queue;

import java.util.LinkedList;

class Main
{
public static void main(String[] args)
{
Queue<Integer> numbers = new LinkedList<>();
numbers.offer(1);
numbers.offer(2);
numbers.offer(3);
System.out.println("Queue: " + numbers);
numbers.poll();
System.out.println("Queue after dequeue: " + numbers);
h

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING




BIG DATA ANALYTICS LAB | 6

Output:
Queue: [1, 2, 3]

Queue after dequeue: [2, 3]

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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d) Sets

Program:

import java.util.Set;
import java.util. HashSet;

public class SetInterfaceExample

{
public static void main(String[] args)
{
Set<Integer> numbers = new HashSet<>();
numbers.add(10);
numbers.add(20);
numbers.add(30);
System.out.println("Contains 20: " + numbers.contains(20));
numbers.remove(30);
System.out.println("Numbers Set: " + numbers);
h
}

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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Output:
Contains 20: true

Numbers Set: [10, 20]
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e) Map

Program:

import java.util.Map;

import java.util. TreeMap;

public class MapInterfaceExample

{

public static void main(String[] args)
{
Map<String, String> countryCodes = new TreeMap<>();
countryCodes.put("USA", "+1");
countryCodes.put("India", "+91");
countryCodes.put("UAE", "+97");
System.out.println("Contains key 'India": " + countryCodes.containsKey("India"));
countryCodes.remove("USA");

System.out.println("Country Codes: " + countryCodes);

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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Output:
Contains key 'India": true

Country Codes: {India=+91, UAE=+97}

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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EXPERIMENT -2
DATE:

Aim: (i) Perform setting up and Installing Hadoop in its three operating modes: Standalone, Pseudo

distributed, fully distributed.

1. Standalone Mode:

In Standalone Mode, Hadoop operates as a single monolithic Java process, beneficial for debugging and initial

testing of MapReduce applications with small datasets. Here's a revised breakdown of the setup process:

1. Download Hadoop Binary Package:
o Visit the Hadoop releases page and download the latest binary package.
o Extract the downloaded package to a directory (e.g., C:\hadoop-3.1.2).
2. Set Environment Variables:
o Set the following environment variables:
= HADOOP HOME: Path to the Hadoop installation directory (e.g., c:\hadoop-3.1.2).
= HADOOP BIN: Path to the Hadoop binary directory (e.g., c:\hadoop-3.1.2\bin).
= Java HoMe: Path to your JDK installation (ensure it’s version 1.8)
3. Edit PATH Environment Variable:
o Add $HADOOP HOME%, $HADOOP BIN%, and $JAVA HOMES$\bin to your system’s PATH variable.
4. Create Folders for Datanode and Namenode:
o Inside the Hadoop installation directory (c: \hadoop-3.1.2), create an input folder.
o Inside the input folder, create two subfolders: datanode and namenode.
5. Configure Hadoop:
o Edit the Hadoop configuration files (e.g., core-site.xml, hdfs-site.xml, etc.) to specify the
paths and settings.
6. Run Hadoop Jobs:
o You can now run Hadoop jobs in Standalone Mode.

2. Pseudo-distributed Mode:

In Pseudo-Distributed Mode, Hadoop emulates a distributed environment on a single machine, running each
daemon as a separate Java process. Hadoop software is installed on a Single Node, where various daemons of
Hadoop run on the same machine as separate Java processes. These daemons include NameNode, DataNode,
SecondaryNameNode, JobTracker, and TaskTracker, all operating within the confines of a single server.

1. Repeat Steps 1-4 from Standalone Mode.
2. Configure Hadoop:
o Edit the Hadoop configuration files to set the appropriate values for the pseudo-distributed
environment.
o Specify 1ocalhost Or 127.0.0.1 as the hostname for all daemons.
3. Start Hadoop Services:
o Start the Hadoop daemons (Namenode, Datanode, ResourceManager, NodeManager, etc.)
using the appropriate scripts.

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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3. Fully Distributed Mode:

In Fully Distributed Mode, the daemons NameNode, JobTracker, SecondaryNameNode (Optional and can be
runon a separate node) run on the Master Node. The daemons DataNode and TaskTracker run on the Slave
Node. In Fully Distributed Mode, Hadoop runs on a cluster of machines. Each machine hosts one or more
Hadoop daemons. Follow these steps:

1. Repeat Steps 1-4 from Standalone Mode.
2. Configure Hadoop:
o Edit the Hadoop configuration files to set the values specific to your cluster.
o Specify the actual hostnames or IP addresses of the machines in the cluster.
3. Start Hadoop Services:
o Start the Hadoop daemons on each machine in the cluster.
4. Distribute Configuration Files:
o Copy the modified configuration files to all machines in the cluster.
5. Run Hadoop Jobs:
o Submit Hadoop jobs to the cluster.

# For core-site.xml

<property>
<name>fs.defaultFS</name>
<value>hdfs://localhost:9000</value>

</property>

# For hdfs-site.xml or https-site.xml

<property>
<name>dfs.replication</name>
<value>1</value>

</property><property>
<name>dfs.namenode.name.dir</name>
<value>C:\hadoop\data\namenode</value>

</property><property>

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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<name>dfs.datanode.data.dir</name>
<value>C:\hadoop\data\datanode</value>

</property>

# For mapred-site.xml

<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>

</property>

# For yarn-site.xml

<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property><property>
<name>yarn.nodemanager.auxservices.mapreduce.shuffle.class</name>
<value>org.apache.hadoop.mapred.ShuffleHandler</value>

</property>

Setting up Java Environment for Hadoop:

DEPARTMENT OF INFORMATION TECHNOLOGY SIR CR REDDY COLLEGE OF ENGINEERING
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Edit environment variable >
|
ChProgram Files (x86)\Commen Files\Oracle'Javaljavapath Mew
|
| HSystemPoot¥E\system32
|| %SystemRoot% Edit
|| %SystemRoot3\System32\Whem
I EYSTEMROOTEE System 32\ WindowsPowerShell'vw1.00 Browse...
|| %SYSTEMROOT\System32\ OpenSsHY
v Program Files\MySOLMySOL Server 8.04bin Delete
! C:hJavaiMano\bin
Chhadoopbin
C\hadoopsbin Maowve Up
I Mowve Down
|
Edit text...
|
|
Configuring Hadoop:
Edit User Variable X
Variable name: 1ava HOME
Variable value: C:\ava\Mano|
Browse Directory... Browse File... Cancel

DEPARTMENT OF INFORMATION TECHNOLOGY
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=] core-sitexml

File Edit View

<*xml version="1.8" encoding="UTF-8"2>

<?xml-stylesheet type="text/xsl” href="configuration.xs1"?>

<l--
Licensed under the Apache License, Version 2.8 (the "License™);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS™ BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License. See accompanying LICENSE file.

-

<!-- Put site-specific property overrides in this file. -->

<configuration>
<property>
<name>fs.defaultFS</name>
<valuerhdfs: //localhost:90080</value>
</property>
</configuration>

Ln1, Col1 B64 characters Unix (LF)

Fig. Core Site.xml

B coresitexml hdfs-site.xml

File Edit View

k?xml version="1.8" encoding="UTF-8"?2>

<?xml-stylesheet type="text/xsl” href="configuration.xsl"?>

<! --
Licensed under the Apache License, Version 2.8 (the “License™);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www. apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License. See accompanying LICENSE file.

-->

<!-- Put site-specific property overrides in this file. --»

<configuration>

<property>
<name>dfs.replication</name>
<value>1</value>»

</property><property>
<name>dfs.namenode.name.dir</name>
<value>C:\hadoop\data\namenode</value>

</property><property>
<name>dfs.datanode.data.dir</name>
<value>C:\hadoop\data\datanode</value>

</property>

</configuration>

Ln1, Col1 1,047 characters Unix (LF)

Fig. hdfs-site.xml
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=] core-site.xml| hdfs-site.xm mapred-site.xml|

File Edit View

<?xml version="1.8"2>

<?xml-stylesheet type="text/xsl” href="configuration.xs1"?>

<l--
Licensed under the Apache License, Version 2.8 (the "License™);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS™ BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License. See accompanying LICENSE file.

-

<!-- Put site-specific property overrides in this file. -->

<configuration>

<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>

</property>

</configuration>

Ln1, Col1 842 characters

Fig. mapred-site.xml

B coresitexml hdfs-site.xml mapred-sitexml

File Edit View

<?xml version="1.0"2>

<l--
Licensed under the Apache License, Version 2.8 (the “License™);
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS™ BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License. See accompanying LICENSE file.

-->

<configuration>

<!-- Site specific YARN configuration properties --»

<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property><property>
<name>yarn.nodemanager.auxservices.mapreduce.shuffle.class</name>
<value>org.apache.hadoop.mapred.ShuffleHandler</value>

</property>

</configuration>

Ln1, Col1 939 characters

Fig. yarn-site.xml
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Setting up Hadoop Environment:

New User Variable

|
Variable name: HADOOP_HOME

Variable value: C:\hadoop\bin

Browse Directory... Browse File... OK Cancel

Edit environment variable >

ChProgram Files (x86)\Commen Files\Oracle'Javaljavapath Mew
HSystemPoot¥E\system32
HeSystemRoot? Edit
YeSystemRoot 2\ System 32\ Whem
EYSTEMROOTEE System 32\ WindowsPowerShell'vw1.00 Browse...
F5YSTEMROOT 0\ System3 24 OpenS5HY
ChProgram Files\MySOLMyS0L Server 8.00bin Delete
ChJavatMano'bin

C:%hadoop'bin|

C\hadoopsbin Maowve Up

Move Down

Edit text...

Starting the Hadoop Server:

1. To start the Hadoop Servers, go to Command prompt and then run this command.
Syntax: Start-all.cmd (or) Start-dfs.cmd & Start-yarn.cmd

C:\Windows\System32>jps
15156 Jps

C:\Windows\System32>start-all.cmd_
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on

Recycle Bin

buti

VLC media Intel D
player Supp

Apache Hadoop Distribution - ... Apache Hadoop Distribution - ... Apache Hadoop Distribution - ...

a B 0105 '
N 19-03-2024 = B

Clear L= ~ I =D

Fig.Demons Running

e After that all the demons will start running.
e Namenode

e Datanode

e Resourcemanager

e Nodemanager

After Successfully running all these demons we can access these in localhost ports.

This completes the installation part of Hadoop.

http://localhost:8088

(ii)Use web-based tools to monitor your Hadoop setup.

Hadoop accesing through Web Ul
1.http://localhost:8042/node
2.http://localhost:8088/cluster
3.http://localhost:9870/dfshealth.html#tab-overview
4 http://localhost:9864/datanode.html
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@ Al Applications

anager information

C M @ localhos

D GooglePlay @ LesmC @&

Cluster Metrics

- Cluster
About

Apps Submitted
Nodes 0 0

Apps Pending

* o200 @&

3 All Bookmarks

All App

Used Resources
<memory:0 B, vCores:0>

Apps Running Apps Completed Containers Running

Node Labels Cluster Nodes Metrics
Applications
—QDNEW Active Nodes Decommissioning Nodes Decommissioned Nodes
NEW_SAVING 1 0 0
SUBMITTED Scheduler Metrics
ACCEPTED v
RUNNING Scheduler Type Scheduling Resource Type Minimum Allocation
FINISHED Capacity Scheduler [memory-mb (unit=Mi), vcores] <memory:1024, vCores: 1> <
FAILED
KILLED Show 20 +« entries
Scheduler Applicat Applicat Applicat
ID User | Name pplication pplication | gueue pplication startTime LaunchTime | FinishTime State | FinalStatus
Type Tags Priority
» Tools
No data
Showing 0 to 0 of 0 entries
»
Fig. Applications

@ NodeManager information

C m @ localhost:8042/node

@ Google Play @ LeamC (@& R

Support fo

lamenode infor

+ ResourceManager

Total Vmem allocated for
Containers

Vmem enforcement enabled
Total Pmem allocated for
Container

Pmem enforcement enabled
Total VCores allocated for
Containers

Resource types
NodeHealthy Status
LastNodeHealthTime
NodeHealthReport
NodeManager started on
NodeManager Version:

- NodeManager

Node Information
List of Applications
List of Containers

+ Tools

Hadoop Version:

NodeManager information

NodeManager information
16.80 GB

true
8 GB

true
8

memory-mb (unit=Mi), vcores
true
Tue Mar 19 01:06:12 IST 2024

Tue Mar 19 01:03:58 IST 2024

3.3.6 from 1be78236728da%266a4188195058f081d012b9c by ubuntu source checksum d42eb795a5eadb0febfoed44a7i87a9 on
2023-06-18T08:31Z

3.3.6 from 1be78238728da%266a4f88195058f08fd012bf9c by ubuntu source checksum 5652179ad55f76cb287d9c&33bba3bbd on
2023-06-18708:22Z

Fig. NodeManager information
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Namenede infermation

SR

Overview  Datanodes  Datanode Volume Failures  Snapshot  Startup Progress  Ulilities ~

Overview 'localhost:9000' (wactive)

Started: Tue Mar 19 01:04:04 +0530 2024
Version: 3.3.6, ribe78238728da9266a4188195058f08fd012bfSc
Compiled: Sun Jun 18 13:52:00 +0530 2023 by ubuntu from (HEAD detached at release-3.3.6-RC1)
Cluster ID: CID-065641b5-b2fe-44c8-8194-37de7b46dfab
Block Pool ID: BP-476209526-172.24.112.1-1708419068104
Summary
Security is off

Safemode is off
1 files and directories, 0 blocks (0 replicated blocks, O erasure coded block groups) = 1 total filesystem object(s).
Heap Memory used 100.64 MB of 212 MB Heap Memory. Max Heap Memory is 889 MB

Non Heap Memory used 50.33 MB of 51.63 MB Commited Non Heap Memory. Max Non Heap Memory is <unbounded=.

Fig. Namenode

DataNode Information a

* O/ 0®

[ All Bookmarks

Hadoop  Overview  Utilities ~

DataNode on peskTor-uiGJ481-9866

Cluster ID: CID-065641b5-b2fe-44c8-8194-37de7b4Edfab
Started: Tue Mar 19 01:04:09 +0530 2024
Version: 3.3.6, r1be78238728da9266a41851950581087d012bMc

Block Pools

Namenode Namenode HA Actor Last Heartbeat  Last Heartbeat Last Block Last Block Report Size
Address State Block Pool ID State Sent Response Report (Max Size)
localhost: 9000 active BP-476209526-172.24.112.1- RUNNING  0s Os 4 minutes 0B (128 MB)

1708419065104

Volume Information

Fig. DataNode
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EXPERIMENT -3
DATE:

Aim: Implement the following file management tasks in Hadoop:

e Adding files and directories
e Retrieving files
e Deleting files

v @ AllApplications X | @ NodeManager information X | @ DataNode Information X @ Browsing HDFS

€ G [ @ localhost9sT er.html#/ o

©d @ GooglePay @ Support Leam C @ R20 M1 - UNIT-3 - J... (3 All Bookmarks

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities ~

Browse the file system

Logs

Browse Directory Log Level

Metrics
Configuration

Process Thread Dump = =
Network Topology

Show | 25 w | entries Search:

O Permission Owner Group Size Last Modified Replication Block Size Name

No data available in table

Showing 0 to 0 of 0 entries Previous =~ Next

Hadoop. 2023,

localhost:0870/explorer.html#

Fig. Browsing HDFS

» Create a directory in HDFS at given path(s)

Syntax: C:\hadoop>hadoop fs -mkdir /Directoryl

e CAWindows\System32\cmd.e X +

Microsoft Windows [Version 10.8.22621.3296]
(c) Microsoft Corporation. All rights reserved.

C:\hadoop>hadoop fs -mkdir /Directoryl

C:\hadoop>
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v @ AllApplications X @ NodeManager information X | @ DataNode Information X @ Browsing HDFS

< C M @ localhost:987 rer.ntmi#/

©®d @ GooglePay @ Support for Vostr LearnC @ R20 M1 - UNIT-3 - ...

Hadoop  Overview  Datanodes  Datanode Volume Failures  Snapshot  Startup Progress  Utilities ~

Browse Directory

Gol — B =
Show| 25 w entries Search:
a Permission Owner Group Size Last Modified Replication Block Size Name
O drwxr-xr-x DELL supergroup 0B Mar 19 01:17 0 0B Directory1 fu

Showing 1 to 1 of 1 entries Previous - Next

Hadoop. 2023

Fig. Directoryl Created

» List the contents of a directory.
Syntax: C:\hadoop>hadoop fs -Is /Directory1

C:\hadoop>hadoop fs -ls /Directoryl

C:\hadoop>|

Fig. Creating Directoryl
» Upload and download a file in HDFS.

Copy single src file, or multiple src files from local file system to the Hadoop data file system

Syntax: C:\hadoop>hadoop fs -put D:\Nakka.txt /Directory1

CAWindows\System32\cmd.e X +

Microsoft Windows [Version 10.0.22621.3296]
(c) Microsoft Corporation. ALl rights reserved.

C:\hadoop>hadoop fs -put D:\Nakka.txt /Directoryl

C:\hadoop>|
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v @ Browsing HDFS x +

< C M @ localhost:987 rer.ntmi#/

©®d @ GooglePay @ Support for Vostr LearnC @ R20 M1 - UNIT-3 - ...

Hadoop  Overview  Datanodes  Datanode Volume Failures  Snapshot  Startup Progress

Browse Directory

Gol — I =
Show 25 ~ | entries Search:
O Permission owner Group Size Last Modified Replication Block Size Name
o A% DELL supergroup 0B Mar 19 08:41 0 08 Directory1 fu

Showing 1 to 1 of 1 entries Previous - Next

Hadoop. 2023

Fig. Sample.txt uploaded to HDFS
» Copies/Downloads files to the local file system
Syntax: C:\hadoop>hadoop fs -get /Directoryl D:\Nakka.txt

> See contents of a file

Syntax: C:\hadoop>hadoop fs -cat /Directory1/Nakka.txt

CAWindows\System32\cmd.e X +

Microsoft Windows [Version 10.8.22621.3296]
(c) Microsoft Corporation. ALl rights reserved.

C:\hadoop>hadoop fs —put D:\Nakka.txt /Directoryl

C:\hadoop>hadoop fs —cat /Directoryl/Nakka.txt
Nakka Sri Manohar Reddy
C:\hadoop>|

» Copy a file from source to destination

» This command allows multiple sources as well in which case the destination must be a directory.
Syntax: C:\hadoop>hadoop fs -mkdir /Directory2
Syntax: C:\hadoop>hadoop fs -mkdir /Directory3
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~ Browsing HDFS - ar

< C M @ localhc html#/ Tr 3 1| @

@®d @ GooglsPay & Support for Vi learnC @ R20 M1 - UNIT-3 - 1., [ All Bookmarks

Hadoop  Overview  Datanodes  Datanode Volume Failures  Snapshot  Startup Progress  Utlities ~

Browse Directory

Gol — B =
Show| 25 + entries Search:
O !t Permission Owner Group Size Last Modified Replication Block Size Name
(] drwxr-xr-x DELL supergroup 0B Mar 19 08:41 o 0B Directory1 Ju
O ArWXr-Xr-x DELL supergroup 0B Mar 19 13:53 0 0B Directory2 i
(] dArwxr-xr-x DELL supergroup 0B Mar 19 13:53 o] 0B Directory3 i
Showing 1 to 2 of 3 entries Previous - Next

Hadoop, 2023.

» Copy a file from/To Local file system to HDFS:
Copy To Local
Similar to put command, except that the source is restricted to a local file reference.

Syntax: C:\hadoop>hadoop fs -cp /Directory1/Nakka.txt /Directory2

- Browsing HDFS

= C m @ local

@®d @ GooglePay @ Support for \

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utiliies ~

Browse Directory

/Directory2 | - =
Show 25 ~ | entries Search

[0 l& Permission Owner Group Size Last Modified Replication Block Size Name

[} W= DELL supergroup 238 Mar 19 13:55 1 128 MB Nakka.txt m
Showing 1 to 1 of 1 entries Previous - Next

Hadoop, 2023

Fig. Copy to Local
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»> Remove a file or directory in HDFS.
Remove files specified as argument. Deletes directory only when it is empty

Syntax: C:\hadoop>hadoop fs -rm /Directory2/Nakka.txt

C:\hadoop>hadoop fs -rm /Directory2/Nakka.txt
Deleted /Directory2/Nakka.txt

C:\hadoop>
~ @ Browsing HDFS X o+ a
< C @ @ localhost:9870/explorer.htmi#/Directory2 v ) o @

©d @ GooglePay & Support for Vostro... Leamn C @ R20M1- UNIT-3 - J... [ All Bookmarks

Hadoop  Overview  Datanodes  Datanode Volume Failures  Snapshot  Startup Progress

Browse Directory

[Directory2 Gol — ] =

Show| 25 v | entries Search:

O Permission Owner Group Size Last Modified Replication Block Size Name
No data available in table

Showing 0 to 0 of 0 entries Previous | Next

Hadoop. 2023

Fig. File Deleted in Directory2
» Display the aggregate length of a file.
Syntax: C:\hadoop>hadoop fs -du /Directory1

C:\hadoop>hadoop fs —du /Directoryl
23 23 /Directoryl/Nakka.txt

C:\hadoop>

Fig. Length of a Directoryl
» Removing a Directory.

Syntax: C:\hadoop>hadoop fs -rm -r /Directory3
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C:\hadoop>hadoop fs -rm -r /Directory3
Deleted /Directory3

C:\hadoop>

Fig. Directory3 Removed Successfully
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EXPERIMENT -4
DATE:

Aim: Run a basic Word Count MapReduce program to understand MapReduce Paradigm:

® Open the Google colab.
e Install the mrjob package by following command:

!pip install mrjob

pip install mrjob

Collecting mrjob
Downloading mrjob-@.7.4-py2.py3-none-any.whl (439 kB)
4.4 MB/s eta B:08:88
Requirement already satisfied: PyYAML>=3.108 in /fusr/local/lib/python3.16/dist-packages (from mrjob) (6.0.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

e Upload the input files to the data.

Files
H C B W

—B
» [ sample_data
B README.md

i anscombe.json

i california_housing_test.csv

i california_housing_train.csv
B inputx
B mnist_test.csv

n mnist_train_small.csv

n word_count.py

e Here is the MapReduce code for the word_count:
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from mrjob.job import MRJob
import re
WORD_REGEXP = re.compile(r"[\w']+")
class MRWordCount(MRJob):
def mapper(self, _, line):
words = WORD_REGEXP.findall(line)
for word in words:
yield word.lower(), 1
def reducer(self, word, counts):
yield word, sum(counts)
if _name__=='_main__":
MRWordCount.run()

e Here is the input data:

=] input

File Edit View

huvd count from Wikipedia the free encyclopedia
the word count is the number of words in a document or passage of text Word counting may be needed when a text
is required to stay within certain numbers of words This may particularly be the case in academia legal
proceedings journalism and advertising Word count is commonly used by translators to determine the price for
the translation job Word counts may also be used to calculate measures of readability and to measure typing
and reading speeds usually in words per minute When converting character counts to words a measure of five or
six characters to a word is generally used Contents Details and variations of definition Software In fiction
In non fiction See also References Sources External links Details and variations of definition
This section does not cite any references or sources Please help improve this section by adding citations to
reliable sources Unsourced material may be challenged and removed
Variations in the operational definitions of how to count the words can occur namely what counts as a word and
which words don't count toward the total However especially since the advent of widespread word processing there
is a broad consensus on these operational definitions and hence the bottom line integer result
The consensus is to accept the text segmentation rules generally found in most word processing software including how
word boundaries are determined wh depends on how word dividers are defined The first trait of that definition is that a space any of various whitespace
characters such as a regular word sp an em space or a tab character is a word divider Usually a hyphen or a slash is too
Different word counting programs may give varying results depending on the text segmentation rule
details and on whether words outside the main text such as footnotes endnotes or hidden text) are counted But the behavior
of most major word processing applications is broadly similar However during the era when school assignments were done in
handwriting or with typewriters the rules for these definitions often differed from todays consensus
Most importantly many students were drilled on the rule that certain words don’t count usually articles namely a an the but
sometimes also others such as conjunctions for example and or but and some prepositions usually to of Hyphenated permanent
compounds such as follow up noun or long term adjective were counted as one word To save the time and effort of counting
word by word often a rule of thumb for the average number of words per line was used such as 1@ words per line These rules
have fallen by the wayside in the word processing era the word count feature of such software which follows the text
segmentation rules mentioned earlier is now the standard arbiter because it is largely consistent oss documents and
applications and because it is fast effortless and costless already included with the application As for wh sections of
a document count toward the total such as footnotes endnotes abstracts reference lists and bibliographies tables figure
captions hidden text the person in charge teacher client can define their choice and users students workers can simply
select or exclude the elements accordingly and watch the word count automatically update Software Modern web browsers
support word counting via extensions via a JavaSc t bookmarklet or a script that is hosted in a website Most word
processors can also count words Unix like systems include a program wc specifically for word counting
As explained earlier different word counting programs may give varying results depending on the text segmentation rule
details The exact number of words often is not a strict requirement thus the variation is acceptable
In fiction Novelist Jane Smiley suggests that length is an important quality of the novel However novels can vary
tremendously in length Smiley lists novels as typically being between and words while National Novel Writing Month

s tar ST e (b oo oo oAl Sooo oo oo e o o n *hn hn oo

1 character 100%

e Here is the command to execute the program:

!python /content/sample data/word_count.py /content/sample_data/input.txt
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v @ IT_IV Years_CS & Syllabus_UG
= ¢ @ =
[CE

Web search | Copy | =

D GooglePlay @ Support for Vostro... Learn C

File Edit View

Files O X
Bcoew e
. =
~ [l sample_data
B reADMEmd
. anscombe.json
. california_housing_test.csv
. california_housing_train.csv
B inputixt
. mnist_test.csv
. mnist_train_small.csv

- word_count.py

e E— e R T

_IV Years_C5 & Syllabus_UG
@ IT_IV Years_CS & Syllabus_UG
&« C M =
@«

Web search | Copy | ==

Support for Vostro...

@ Google Play @

File Edit View

= Files O X

a B e ow -
3 =
{x}
~ [l sample_data
€= B reADMEmMd
. anscombe.json
. california_housing_test.csv
. california_housing_train.csv
B input.txt
B mnist testesv
. mnist_train_small.csv

. word_count.py

D — T
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A Home - Google Drive

+ Code

A Home - Google Drive

+ Code

LAB

00 Lab 4 - Colaboratory ar

colab.research.google.com/drive/1LH3gjXnyEXIGCy6rDCPMI28eVj_7Ufml#scrollTo=Qwft5go_wSyo

@ R20MI - UNIT-3 - J...

Insert Runtime Tools Help Lastedited on March 5

+ Text

Ipython /content/sample data/word_count.py /content/sample data/input.txt

No configs found; falling back on auto-configuration

No configs specified for inline runner

Creating temp directory /tmp/word_count.root.202408305.084545.866370
Running step 1 of 1...

job output is in /tmp/word_count.root.20248385.0884545.8663708/output
Streaming final output from /tmp/word count.root.28248385.884545.866378/output. . .
"java" 1

"just" 1

“linkedin™

“"many” 1

“more" 1

“moreover”

"nodes” 1

“not” 1

"offline”

"olap” 1

"online™

“open” 1

“process”

"processing”

“facebook”

“for® 1

“framework™

“from" 1

"google”

"hadoop™

"huge" 1

“in” 3

0O Lab 4 - Colaboratory ar

colab.research.google.com/drive/1LH3gjXnyEXIGCy6rDCPMI28eV]_7Ufmi#scrollTo=0wft5go_wSyo

LearnC @ R20 M1 - UNIT-3 - ...

Insert Runtime Tools Help Lastedited on March 5

+ Text
=

nyen
"scaled™
“source”
"store” 1
“the" 1
“to"” 1
“twitter”
“up”
“used” 3
“very" 1
“volume™
"which" 1
“written”
“yahoo" 1
“adding™
“an" 1
“analytical”
“analyze™
"and" 4
"apache”
“are”
“batch™
"ha"
"being"

"cluster 1
“data" 1
Removing temp directory /tmp/word_count.root.208240305.084545.866370...

Fig: Word counts in the given data
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B comment 8 share £ @

RAM
Disk
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EXPERIMENT -5
DATE:

Aim: Write a map reduce program that mines weather data.

Weather sensors collecting data every hour at many locations across the globe gather a large volume of
log data, which is a good candidate for analysis with Map Reduce, since it is semi structured and record-
oriented.

e Open the Google Colab
e Install the mrjob package by using the following command:

° 'pip install mrjob

Collecting mrjob
Downloading mrjob-8.7.4-py2.py3-none-any.whl (439 kB)

3.2 MB/s eta 9:80:00
Requirement already satisfied: PyYAML»>=3.10 in /usr/local/lib/python3.18/dist-packages (from mrjob) (6.8.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

e Upload the required files to the data

BB sample_data
[ README.md
n anscombe.json
n california_housing_test.csv
n california_housing_train.csv
B inputxt
B mnist_test.csv

- mnist_train_small.csv

- weather.py

e Here is the input data of the weather:
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3-8 York,25.6

3-8 Angeles ,24.8
3-82 ,New York,26.5

3-8 Angeles,27.
3-8
3-8
3-8
3 8

2,Chicago, 28. l
3,Mew York,23.9
3,Los Angeles,24.
3,Lh1:aan,22 4
3-84,New York,23.2
3-84,los ﬂnaele 222,
Bd,th:acu,El 8

b
2
2
2
2
2
2
2
2
2
2

L T e T e T e T e O e T e O e O e Y e O
Pod Pod P Bl Pod Pd Pl B Pod [ ol
SBAEBEBRREBERS

e Here is the MapReduce code for examining the weather data:

from mrjob.job import MRJob
class WeatherDataMining(MRJob):
def mapper(self, _, line):
# Split the line into fields
fields = line.split(',")
# Extract relevant data (e.g., location and temperature)
location = fields|[1]
temperature = float(fields[2])
# Emit key-value pairs with location as key and temperature as value
yield location, temperature
def reducer(self, key, values):
# Calculate the average temperature for each location
total _temperature =0
num_records =0
for temperature in values:
total_temperature += temperature
num_records +=1
average_temperature = total_temperature / num_records
# Write the output to a file

with open('/content/sample_data/output.txt', 'a’) as f:
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f.write(f'{key}\t{average temperature}\n')

if _name =='_main_":

WeatherDataMining.run()

e Here is the output:

v @ mw CO Lab S.ipynb - Colaboratory x +

< C M =3 colab.research.google.com/drive/1FVo7_6ccqVYg-RKxt bLdrbDEGVDl#scrollTo=VwitoAFrd06 1w

©®d @ GooglePay @ Support for Vostro... LeanC @ R - UNI

. B _ .
:f' Lab S.ipynb 3¢ B comment 2, Share £ @
File Edit View Insert Runtime Tools Help

RAM

e @colabAl | A

Files O X + Code + Text

@ e B ® output.txt X
= [2] !pip install mrjob 1 New York 24.3
E— 2 Chicago 24.899999999
Collecting mrjob 3 Los Angeles 24.799
~ [ sample_data Downloading mrjob-@.7.4-py2.py3-none-any.whl (439 kB) =
4 MB/s eta
. README.md Requirement already satisfied: PyYAML>=3.18 in fusr/local/lib/python3.18/c
Installing collecte E
Successfully in:

I california_housing test.csv e —
+ o B & [

!python /content/sample data/weather.py -r lo ontent/sample data/inpt

. anscombe.json

. california_housing_train.csv °
3s

B inputixt
. mnist_test.csv No configs specified for local runner

Creating temp directory /tmp/weather.root.28240319. 58.439675
- mnist_train_small.csv Running step 1 of 1...

No configs found; falling back on auto-configuration

job output is in /tmp/weather.root.28240319.893258.439675/output

- output.ixt Streaming final output from /tmp/weather.root.20240319.893258 675/outpL
Removing temp directory /tmp/weather.root.28240319 8.4396

. weather.py

Automatic saving failed. This file was updated remotely or in anothertab.  Show diff
- completed at 3:03PM

Output:

New York 24.8

Chicago 24.099999999999998
Los Angeles  24.799999999999997
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EXPERIMENT -6
DATE:

Aim: Use MapReduce to find the shortest path between two people in a social graph

¢ Install the mrjob package to colab

_ [1] !pip install mrjob

Collecting mrjob
Downloading mrjob-8.7.4-py2.py3-none-any.whl (439 kB)
3.3 ME/s eta ©:00:80
Requirement already satisfied: PyYAML»=3.18 in /fusr/local/lib/python3.18/dist-packages (from mrjob) (6.8.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

e Upload the required data files
Files
h C B W
—

» [ sample_data
B rREADMEmMd
. adjacency_list. bt
B anscombejson
B california_housing test.csv

B california_housing train.csv

B mnist_test.csv

B mnist_train_small.csv

. shortest_path.py

e Here is the code to find shortest path

from collections import defaultdict
class MapReduceShortestPath:
def init_ (self, adjacency list):

self.adjacency _list = adjacency _list
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self.distances = defaultdict(lambda: float('inf"))

self.back pointers = {}

def map_step(self, node, distance):
for neighbor, edge weight in self.adjacency_list[node]:
if distance + edge weight < self.distances[neighbor]:
self.distances[neighbor]| = distance + edge weight
self.back pointers[neighbor] = node
yield neighbor, self.distances[neighbor]

def reduce step(self, mapped nodes):
updated = False
for node, distance in mapped_nodes:
if distance < self.distances[node]:
self.distances[node] = distance
updated = True

return updated

def shortest path(self, source, target):
self.distances[source] = 0

iteration = 0

while True:
iteration += 1

print(f"Iteration {iteration}")

# Map Step
mapped_nodes =[]
for node in self.adjacency list:

mapped nodes.extend(self.map_step(node, self.distances[node]))
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# Reduce Step
updated = self.reduce_step(mapped nodes)

if not updated or self.distances|target] == float('inf"):
break

path =[]

node = target

while node is not None:
path.append(node)
node = self.back pointers.get(node)

return path[::-1]

def read adjacency list(file path):
adjacency_list = defaultdict(list)
with open(file path, 't") as file:
for line in file:
nodel, node2, weight = line.split()
adjacency list[nodel].append((node2, int(weight)))
adjacency_list[node2].append((nodel, int(weight))) # Assuming undirected graph

return adjacency list

# Example usage:
if name ==" main ":

file_path = "/content/sample data/adjacency list.txt" # Replace with the path to your adjacency list text
file

adjacency list =read adjacency list(file path)

map reduce sp = MapReduceShortestPath(adjacency list)
shortest path = map reduce sp.shortest path('A’', 'F')

print("Shortest path:", shortest path)
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e Here is the input data to the path
ABS
AC3
BD7
CD2
DE4
EF 6

e Here is the output for the data

!python /content/sample data/shortest path.py /fcontent/sample data/adjacency list.txt.txt

Iteration 1
Shortest path: ["A°,
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EXPERIMENT -7

DATE:

Aim: Implement Friends-of-friends algorithm in MapReduce.

[1]

Install the mrjob package

!pip install mrjob

Collecting mrjob
Downloading mrjob-@8.7.4-py2.py3-none-any.whl (439 kB)

7.8 MB/s eta 6:080:80

Requirement already satisfied: Py¥AML>=3.18 in /fusr/local/lib/python3.18/dist-packages (from mrjob) (6.8.1)

Installing collected packages: mrjob

Successfully installed mrjob-8.7.4

Upload the data files to local

Files

D C B W

—
» [ sample_data
B rReEADME.md

. anscombe.json

. california_housing_test.csv

. california_housing_train.csv
. fof.py

B mnist_test.csv

. mnist_train_small.csv

. social_networlk.txt

Here is the python code for finding friends of friends in MapReduce

from collections import defaultdict

from operator import itemgetter

class FoFMapReduce:
def init_ (self):
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self.common_friends = defaultdict(list)

def map _common_friends(self, user, friends):
for friend in friends:

self.common_friends[friend].append(user)

def reduce common_friends(self):
for friend, users in self.common_friends.items():
users.sort()
for 1 in range(len(users)):
for j in range(i+1, len(users)):

yield (users[i], users[j]), friend

def map_sort common_friends(self, pair, friend):
yield pair[0], (friend, 1)
yield pair[1], (friend, 1)

def reduce sort common_friends(self, user, common_friends):
common_friends_count = defaultdict(int)
for friend, count in common_friends:
common_friends count[friend] += count
sorted friends = sorted(common_friends_count.items(), key=itemgetter(1), reverse=True)

yield user, sorted friends

defread social network(file path):
social network = defaultdict(list)
with open(file path, 't") as file:
for line in file:
user, *friends = line.split()

social network[user] = friends
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return social_network

def get input():
user = input("Enter the user: ")

return user

# Read social network graph from the text file
file path ="/content/sample_data/social network.txt" # Replace with the path to your social network text file

social network = read_social network(file path)

# Get user input

user = get_input()

# First MapReduce job: Calculate common friends
mrl = FoFMapReduce()
for u, friends in social network.items():

mrl.map common_friends(u, friends)

common_friends_pairs = mrl.reduce_common_friends()

# Second MapReduce job: Sort common friends
mr2 = FoFMapReduce()
for pair, friend in common_friends_pairs:
for mapped user, mapped friend in mr2.map sort common_friends(pair, friend):
mr2.common_friends[mapped_user].append(mapped_friend)

sorted common_friends = mr2.reduce sort common_friends(user, mr2.common_friends[user])

# Print Friends-of-friends for the specified user
print("Friends of Friends for", user + ":")
for friend, count in sorted common_friends:

print(friend, ":", count)
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e Here is the output

l‘) !python /content/sample data/fof.py /content/sample data/social network.txt

sss Fpter the user: |Bob

‘, Ipython fcontent/sample data/fof.py fcontent/sample data/social network.txt

Enter the user: Bob
Friends of Friends for Bob:
Bob : [('Charlie’, 3), ('Alice', 2), ("Eve", 1)]
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EXPERIMENT -8
DATE:
Aim: Implement an iterative PageRank graph algorithm in MapReduce.

e Install the mrjob package

!pip install mrjob

Collecting mrjob
Downloading mrjob-e.7.4-py2.py3-none-any.whl (439 kB)

5.1 MB/s eta 9:80:08
Requirement already satisfied: PyYAML>=3.18 in /fusr/local/lib/python3.18/dist-packages (from mrjob) (6.8.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

Upload the data files to the source.

—
B sample_data

B rREADME.md

- anscombe.json

- california_housing_test.csv
- california_housing_train.csv
- graph.txt

B mnist_test.csv

- mnist_train_small.csv

- page_rank.py

e Here is the code for Pagerank graph.

import numpy as np

class PageRankMapReduce:
def init_ (self, graph, damping_factor=0.85, convergence threshold=0.0001, max_iterations=100):
self.graph = graph
self.damping_factor = damping_factor

self.convergence _threshold = convergence threshold
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self.max_iterations = max_iterations
self.num_nodes = len(graph)

self.page ranks = {node: 1.0 / self.num_nodes for node in graph}

def map_step(self):
for node, neighbors in self.graph.items():
partial page rank = self.page ranks[node] * self.damping factor / len(neighbors)
for neighbor in neighbors:

yield neighbor, partial page rank

def reduce step(self, mapped data):
new_page ranks = {}
for node, partial page rank in mapped data:
if node not in new_page ranks:
new_page ranks[node] = 0.0
new page ranks[node] += partial page rank
for node in new_page ranks:

new_page ranks[node] = self.damping factor * new page ranks[node] + (1 - self.damping_factor) /
self.num_nodes

return new_page ranks

def run(self):
iteration = 0
while iteration < self.max _iterations:
# Map Step

mapped_data = list(self.map_step())

# Reduce Step

new_page ranks = self.reduce step(mapped data)
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# Check convergence

if self.check convergence(new_ page ranks):

break

# Update PageRanks for next iteration
self.page ranks = new_page ranks

iteration += 1

def check convergence(self, new page ranks):
convergence values = [abs(new page ranks[node] - self.page ranks[node]) for node in self.graph]
max_convergence = max(convergence values)

return max_convergence < self.convergence threshold

def read graph(file path):
graph = {}
with open(file path, 't'") as file:
for line in file:
nodes = line.strip().split()
graph[nodes[0]] = nodes[1:]

return graph

# Example usage:
if name ==" main ":
# Read graph from the text file
file_path = "/content/sample data/graph.txt" # Replace with the path to your graph text file

graph = read graph(file path)

# Initialize PageRank MapReduce object
page rank mr = PageRankMapReduce(graph)
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# Run the iterative PageRank algorithm

page rank mr.run()

# Print the final PageRank values
print("Final PageRank values:")
for node, page rank in sorted(page rank mr.page ranks.items()):

print(f"' {node}: {page rank}")

e Here is the output

o !python /content/sample data/page rank.py /content/sample data/graph.txt

E} Final PageRank values:
A: B8.2526980368544901
B: ©.2736451184613719
C: 8.3598967574966337
D: €.14291854298519873
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EXPERIMENT -9
DATE:
Aim: Perform an efficient semi-join in MapReduce.

e Install the mrjob package.

!pip install mrjob

Collecting mrjob
Downloading mrjob-@.7.4-py2.py3-none-any.whl {439 kB)
4.5 MEfs eta ©:80:086
Requirement already satisfied: PyYAML>=3.18 in /fusr/local/lib/python3.18/dist-packages {(from mrjob) (6.8.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

e Install the mmh3 package.
[3] !pip install mmh3

Collecting mmh3
Downloading mmh3-4.1.8-cp318-cp318-manylinux 2 5 x86 64.manylinuxl =86 64.manylinux 2 17
2.8 MB/s eta © 30
Installing collected packages: mmh3
Successfully installed mmh3-4.1.8

e [Install the bitarray package.
!pip install bitarray

Collecting bitarray

Downloading bitarray-2.9.2-cp318-cp318-manylinux_2 17 x86_64.manylinux2814 x86_64.whl (288 kB)
5.5 MBfs eta O:

Installing collected packages: bitarray
Successfully installed bitarray-2.9.2

Upload the required data files to the notebook.

california_housing_train.csv
input.txt
mnist_test.csv

mnist_train_small.csv

semi_join_mr.py
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e Here is the code for semi-join in MapReduce.

from mrjob.job import MRJob
import mmh3

from bitarray import bitarray

# Constants
BLOOM FILTER SIZE = 1000000
NUM_HASH FUNCTIONS =3

class SemiJoinMR(MRJob):

def mapper _init(self):
# Load Bloom filter from Distributed Cache
self.bloom_filter = bitarray(BLOOM_FILTER SIZE)
self.bloom_filter.setall(0)
with open('/content/sample data/bloom filter.txt', 't') as f:
for line in f:
position = int(line.strip())

self.bloom_filter[position] = 1

def mapper(self, , line):
# Perform semi-join using Bloom filter
record = line.strip()
if self.is_in_bloom_filter(record):

yield record, 'A’

def reducer(self, key, values):
# Emit records that passed Bloom filter check

if 'A' in values:
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yield key, None

defis_in_bloom_filter(self, record):

# Perform membership query against Bloom filter

for i in range(NUM_HASH FUNCTIONS):
hash_val = mmh3.hash(record, i) % BLOOM_FILTER SIZE
if not self.bloom_filter[hash val]:

return False
return True
if name ==' main_ "

SemiJoinMR.run()

e Here is the command for output

o !python /content/sample_data/semi_join_mr.py /content/sample data/input.txt >output.txt

E} Mo configs found; falling back on auto-configuration

No configs specified for inline runner
Creating temp directory ftmp/semi join mr.root.26248321.148154_ 434153
Running step 1 of 1...

e Here is the data in bloom file.

bloom_filtertxt X
1 BDA
2 MSD
3 ATCD

e Here is the output file
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EXPERIMENT -10
DATE:
Aim: Install and Run Pig then write Pig Latin scripts to sort, group, join, project, and filter your data.

Download Apache Pig
First of all, download the latest version of Apache Pig from the following website —

https://pig.apache.org/

e Open the homepage of Apache Pig website. Under the section News, click on the link release
page as shown in the following snapshot.

Welcome to Apache Pig! x  +

6] p-ilhttps://pig.apache.org)

Apache > Pig >

@’aap

~ Project

.
o Releases ial
s Ao Welcome to Apache Pig!
o Mailing Lists
° Who We Are News
o Apache Pig 0.17.0 is released!
o Pig Tools
= Privacy Policy Getting Started

Getting Involved

Search the site with google | [ search

Last Published: 02/23/2021 03:15:42

B
g =

= Sponsorship
= Thanks
» Documentation

Apache Pig is a platform for analyzing large data sets that consists of a high-level language for expressing data analysis programs, coupled with infrastructure for evaluating
N— these programs. The salient property of Pig programs is that their structure is amenable to substantial parallelization, which in turns enables them to handle very large data sets.
evelopers

At the present time, Pig's infrastructure layer consists of a compiler that produces sequences of Map-Reduce programs, for which large-scale parallel implementations already
exist (e.g., the Hadoop subproject). Pig's language layer currently consists of a textual language called Pig Latin, which has the following key properties:

MMUNITY + Ease of programming. It is trivial to achieve parallel execution of simple, "embarrassingly parallel” data analysis tasks. Complex tasks comprised of multiple
interrelated data transformations are explicitly encoded as data flow sequences, making them easy to write, understand, and maintain.
COD E + Optimization opportunities. The way in which tasks are encoded permits the system to optimize their execution automatically, allowing the user to focus on

semantics rather than efficiency.
« Extensibility. Users can create their own functions to do special-purpose processing.

Apache Pig is released under the Apache 2.0 License.

News

Apache Pig 0.17.0 is released!

The highlights of this release is the introduction of Pig on Spark. See details on the release page.

e On clicking the specified link, you will be redirected to the Apache Pig Releases page. On this page,
under the Download section, you will have two links, namely, Pig 0.8 and later and Pig 0.7 and before.
Click on the link Pig 0.8 and later, then you will be redirected to thepage having a set of mirrors.
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Apache Pig Relea

<« > C 23 pig.apache.ol htmi#Download

Last Published: 02/23/2021 03:15:42

- Project

= Welcome
@ i

L Apache Pig Releases
= Mailing Lists
= Who We Are
o Bylaws

o Pig Tools

@ Privacy Policy

\
|

)
=l

19 June, 2017: release 0.17.0 available
. 8 June, 2016: release 0.16.0 available
* STIERE Y 6 June, 2015: release 0.15.0 available
- I _ 20 Movember, 2014: release 0.14.0 available
* Documentation 4 July, 2014: release 0.13.0 available
+ Developers 14 April, 2014: release 0.12.1 available
14 October, 2013: release 0.12.0 available
1 April, 2013: release 0.11.1 available
21 February, 2013: release 0.11.0 available

MMUNITY 6 January, 2013: release 0.10.1 available
[ THEAECoNTERERCE ] 25 April, 2012: release 0.10.0 available
COD E 22 January, 2012: release 0.9.2 available

5 October, 2011: release 0.9.1 available

29 July, 2011: release 0.9.0 available

24 April, 2011: release 0.8.1 available

17 December, 2010: release 0.8.0 available
13 May, 2010: release 0.7.0 available

1 March, 2010: release 0.6.0 available

29 October, 2009: release 0.5.0 available
209 September, 2009: release 0.4.0 available
25 June, 2009: release 0.3.0 available

8 April, 2009: release 0.2.0 available

5 December, 2008: release 0.1.1 available
11 September, 2008: release 0.1.0 available

Download
Releases may be downleaded from Apache mirrors.

Download a release now!

" Apache Download Mirrars
Cc 2% apache.org/dyn/: qi/pig

OmeX

Community - Projects ~ Downloads ~ Learn ~ Resources & Tools ~

https:/dlcdn.apache.org/pig

Alterna load locations are

the PCP signature ( .asc file) or a hash [ .md5 or .sha* file).

HTTP

https://dlcdn.apache.org/pig

BACKUP SITES

https://dlcdn.apache.org/pig

VERIFY THE INTEGRITY OF THE FILES

'GP signature ( .asc file) or 1ash [ .mds or .sha* file). Please read

1 verify the ir

e These mirrors will take you to the Pig Releases page. This page contains various versions of Apache
Pig. Click the latest version among them.
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v " Index of fpig X +

& c 23 dlcdn.apache.org/pig/

Pig Releases

Please make sure you're downloading from a nearby mirror site, not from www.apache.org.

Older releases are available from the archives.

MName Last modified Size Description
3 t Dir Y
m latest/ 2822-86-17 12:56
m pig-9.16.8/ 2022-86-17 12:58
E] pig-9.17.8/ 2822-86-17 12:56
@ KEYS 2017-86-19 ©8:12 11K

e Download the tar files of the source and binary files of Apache Pig 0.17, pig0.17.0-src.tar.gz and pig-
0.17.0.tar.gz.
e Set the path in environment variables.

Edit System Variable x

Vanable name: PIG_HOME
Variable value: Cpig-0.17.0

Browse Directory... Browse File... Cancel

e Grouping:
group_data = GROUP student details by age;
Output:
(21,{(4,Preethi,Agarwal,21,9848022330,Pune),(1,Rajiv,Reddy,21,9848022337,Hyderabad)}),
(22,{(3,Rajesh,Khanna,22,9848022339,Delhi),(2,siddarth,Battacharya,22,9848022338,Kolkata)}),

(23,{(6,Archana,Mishra,23,9848022335,Chennai),(5,Trupthi,Mohanthy,23,9848022336,Bhuwanesh
war)}),

(24,{(8,Bharathi,Nambiayar,24,9848022333,Chennai),(7,Komal,Nayak,24,9848022334,trivendram)
$)
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e Sorting:
order by data = ORDER student details BY age DESC;
Output:
(8,Bharathi,Nambiayar,24,9848022333,Chennai)
(7,Komal,Nayak,24,9848022334, trivendram)
(6,Archana,Mishra,23,9848022335,Chennai)
(5, Trupthi,Mohanthy,23,9848022336,Bhuwaneshwar)
(3,Rajesh,Khanna,22,9848022339,Delhi)
(2,siddarth,Battacharya,22,9848022338,Kolkata)
(4,Preethi,Agarwal,21,9848022330,Pune)
(1,Rajiv,Reddy,21,9848022337,Hyderabad)

e Joining:
customers3 = JOIN customers] BY id, customers2 BY id;

Output:

(1,Ramesh,32,Ahmedabad,2000,1,Ramesh,32, Ahmedabad,2000)
(2,Khilan,25,Delhi,1500,2,Khilan,25,Delhi,1500)
(3,kaushik,23,Kota,2000,3,kaushik,23,Kota,2000)
(4,Chaitali,25,Mumbai,6500,4,Chaitali,25,Mumbai,6500)
(5,Hardik,27,Bhopal,8500,5,Hardik,27,Bhopal,8500)
(6,Komal,22,MP,4500,6,Komal,22,MP,4500)
(7,Muffy,24,Indore,10000,7,Muffy,24,Indore,10000)

e Filtering:
filter_data = FILTER student_details BY city == 'Chennai’;

Output:
(6,Archana,Mishra,23,9848022335,Chennai)
(8,Bharathi,Nambiayar,24,9848022333,Chennai)
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EXPERIMENT -11
DATE:

Aim: Install and Run Hive then use Hive to create, alter, and drop databases, tables, views, functions,
and indexes.

Download Apache Hive
First of all, download the latest version of Apache Hive from the following website —

https://hive.apache.org/general/downloads/

~  ® Downloads X aF

< C m 23 hive.apache.org/general/downloads/

©d @ GooglePay @ Support for Vostro... Leamn C @ R20 M1 - UNIT-3-J...

@, Apache Hive

Downloads

Releases may be downloaded from Apache mirrors: Download a release now! On the mirror, all recent releases are available, but are not guaranteed to be stable.

For stable releases, look in the stable directory.

News

« 14 August 2023: release 4.0.0-beta-1 available

o This release works with Hadoop 3.3.1
o You can look at the complete JIRA change log for this release.

. 16 November 2022: release 4.0.0-alpha-2 available

o This release works with Hadoop 3.3.1
©_You can look at the complete JIRA chanae loa for this release.

e Download the latest version
o Set the path in environmental variables.

Mew User Variable *

Variable name: HIVE_HOME
Variable value: Chhive

Browse Directory... Browse File... Cancel
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Mew User Variable x|
|
Variable name: HIVE_LIE
Yariable value: Chhivellib
Browse Directory... Browse File... Cancel
Mew User Variable = |
Variable name: HIVE_BIM
Variable value: C:\hive\bin|
Browse Directory... Browse File... Cancel

Edit environment variable

Set the bin folder of hive to environmental variables.

C:\Program Files (x36)\Commen Files\Oracle'Java'javapa
ZeSystemPRoot ¥\ systemn32

HSysternPoot?h

ZeSystemPoot %\ System 32 Whern

FSYSTEMROOTH System 32\ WindowsPowerShell'vw1.04
HSYSTEMROOTH System 32\ Open35HY

ChProgram Files\WMySQLMySOL Server 8.00bin
ChJavaiManahbin

Chhadoopibin

Chhadoopishin

HPIG_HOME\bin

C\hivel\bin
Chderby' bin

th Mew
Edit

Browse...

Delete

Mawve Up

Move Down

Edit text...

Cancel

DEPARTMENT OF INFORMATION TECHNOLOGY

SIR CR REDDY COLLEGE OF ENGINEERING




BIG DATA ANALYTICS LAB | 54

e Server has been started with “StartNetworkServer —h 0.0.0.0”.

t Windows [Version 18.8.
crosoft Corporation. ALl r

tart-all.cmd
ated. Instead use start-dfs.cmd and start-yarn.cmd

y g stalled using the Basic server security policy.
ble to find host: ©.8.0..

~ -h ©.8.8.0

curity policy.
tarted and ready to accept connectio

e C(Creating a database:
CREATE DATABASE [IF NOT EXISTS] userdb;
Output:

Database userdb created successfully.

e C(Creating a Table:

CREATE TABLE IF NOT EXISTS employee ( eid int, name String,
salary String, destination String)
COMMENT ‘Employee details’
ROW FORMAT DELIMITED
FIELDS TERMINATED BY “\t’
LINES TERMINATED BY “\n’
STORED AS TEXTFILE;

Output:

Table employee created.
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e Altering a Table:

ALTER TABLE employee RENAME TO emp;
Output:
Table renamed successfully.

e Dropping a Table:

DROP TABLE IF EXISTS employee;
Output:
Drop table successful.

e Creating a View:
CREATE VIEW emp_30000 AS SELECT * FROM employee WHERE salary>30000;

e Dropping a View:
DROP VIEW emp_30000;

e Creating an Index:
CREATE INDEX inedx_salary ON TABLE employee(salary) AS
‘org.apache.hadoop.hive.gl.index.compact.CompactindexHandler";

e Dropping an Index:
DROP INDEX index_salary ON employee;

Creating a Function:
CREATE FUNCTION my_function AS ‘com.example.MyFunctionClass” USING JAR
‘path/to/my/jar/file’;

e Dropping a Function:
DROP FUNCTION IF EXISTS my_function;
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CONTENT BEYOND THE SYLLABUS

EXPERIMENT -1
DATE:

Aim: Implement word count using combiner function in mapreduce

e Install the mrjob package.

o pip install mrjob

Collecting mrjob
Downloading mrjob-@.7.4-py2.py3-none-any.whl (439 kB)
4.4 MB/s eta 9:80:00
Requirement already satisfied: PyYAML»>=3.18 in fusr/local/lib/python3.16/dist-packages (from mrjob) (6.@.1)
Installing collected packages: mrjob
Successfully installed mrjob-8.7.4

e Upload the required data files to the local.

— .

B sample_data
README.md
anscombe.json
california_housing_test.csv
california_housing_train.csv
input.txt
mnist_test.csv

mnist_train_small.csv

word_count.py

e Here is the code for word count using combiner function in mapreduce.

from mrjob.job import MRJob
import re

WORD_REGEXP = re.compile(r[\w']+")
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class MRWordCountWithCombiner(MRJob):

def mapper(self, _, line):
words = WORD_REGEXP.findall(line)
word_counts = {}
for word in words:
word = word.lower()
if word in word_counts:
word_counts[word] +=1
else:
word_counts[word] =1

for word, count in word_counts.items():
yield word, count

def combiner(self, word, counts):
yield word, sum(counts)

def reducer(self, word, counts):
yield word, sum(counts)

if _name__ =="_ main__":
MRWordCountWithCombiner.run()

e Here is the output:
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(’ !python /content/sample data/word count.py /fcontent/sample data/input.txt

No configs found; falling back on auto-configuration

No configs specified for inline runner

Creating temp directory /tmp/word_count.root.28248322.18532%.473683

Running step 1 of 1...

job output is in ftmp/word_count.root.28248322.185329_ 473683/ /output

Streaming final output from /tmp/word count.root.28248322.185329.473683/output
"18" 1

"a" 23
"about™ 1
"abstracts”
"academia”
"academic”
"accept”
"acceptable”
"accordingly”
"across”
"adding”
"adjective”
"advent”
"advertising"
"already”
"also™ 5

R R R R R R R S

“hence”™ 1

v @ ~hidden-
"hosted”
"how™ 3
"however”
"hyphen”
"hyphenated™
"important™
"importantly”
"improve™
"in" 15
"include™
"included"
"including™
"integer”
"is™ 19
"it" 2
"its™ e
"jane™ 1
"javascript™
"job™ 1
"journalism"
"large” 1
"largely”
"least™ 1
"legal™ 1
"length” 5
"lengths™ .
Removing temp directory /tmp/word_ count.root.28248322.185329.473683...
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EXPERIMENT -2
DATE:

Aim: Implement following Pig operators
a) Distinct operator
b) foreach operator
c¢) Union operator

e Distinct operator

distinct data = DISTINCT student_details;

Output:
(1,Rajiv,Reddy,9848022337,Hyderabad)
(2,siddarth,Battacharya,9848022338,Kolkata)
(3,Rajesh,Khanna,9848022339,Delhi)
(4,Preethi,Agarwal,9848022330,Pune)
(5, Trupthi,Mohanthy,9848022336,Bhuwaneshwar)
(6,Archana,Mishra,9848022335,Chennai)

e Foreach operator

foreach data = FOREACH student details GENERATE id,age,city;

Output:
(1,21,Hyderabad)
(2,22,Kolkata)
(3,22,Delhi)
(4,21,Pune)
(5,23,Bhuwaneshwar)
(6,23,Chennai)
(7,24 trivendram)

(8,24,Chennai)
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e Union operator
student] = LOAD 'hdfs://localhost:9000/pig_data/student datal.txt' USING PigStorage(',")

as (id:int, firstname:chararray, lastname:chararray, phone:chararray, city:chararray);

student2 = LOAD 'hdfs://localhost:9000/pig_data/student data2.txt' USING PigStorage(',")

as (id:int, firstname:chararray, lastname:chararray, phone:chararray, city:chararray);

student = UNION studentl, student2;

Output:

(1,Rajiv,Reddy,9848022337,Hyderabad)
(2,siddarth,Battacharya,9848022338,Kolkata)
(3,Rajesh,Khanna,9848022339,Delhi)
(4,Preethi,Agarwal,9848022330,Pune)

(5, Trupthi,Mohanthy,9848022336,Bhuwaneshwar)
(6,Archana,Mishra,9848022335,Chennai)
(7,Komal,Nayak,9848022334,trivendram)
(8,Bharathi,Nambiayar,9848022333,Chennai)
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