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PRACTICALNO 1
Aim: Install, configure and run Hadoop and HDFS ad explore HDFS
Steps:

1) To install Hadoop, you should have Java version in your system Check your
java version through the below given command in command prompt

(Link: https://www.oracle.com/in/java/technologies/javase/javase8-archive-
downloads.html )

Command:
java -version

Output:

™ Command Prompt X + v

Microsoft Windows [Version 10.6.22621.3374]
(c) Microsoft Corporation. All rights reserved.

C:\Users\acer>java -version

java version "1.8.0_202"

Java(TM) SE Runtime Environment (build 1.8.0_202-b08)

Java HotSpot(TM) 64-Bit Server VM (build 25.202-b08, mixed mode)

C:\Users\acer>

2) After downloading java version 1.8, download Hadoop version 3.3.6 from the
given link. (Link: https://hadoop.apache.org/release/3.3.6.html)



http://www.oracle.com/in/java/technologies/javase/javase8-archive-

3) Extract Hadoop to a local drive

TR EmDS
" B o " e swpDpDOoD

4) Rename it “hadoop”.

5) Now set the path open environment variables

Search Edit the system environment variable on windows and click on it >>
Click on Environment Variable >> Click on New >> Add name as
HADOOP_ HOME and paste the location as (C:\Users\acer\hadoop\bin) value

Do the same for both user variable as well as system variable and add both
HADOOP_HOME and JAVA_ HOME.

= C:\Users\acer\hadoop\bin (also add in system variable path)

»  C:\Users\acer\hadoop\sbin (also add in system variable path in order to run the start-
dfs.cmd command properly

= C:\Progra~1\Java\jdk1.8.0 202




Note:- for JAVA HOME set the value as C:\Progra~1\Java\jdk1.8.0 202 (i.e. Program Files
is replaced as Progra~1) otherwise it will give you error in command prompt when you will try

to execute hadoop version.

Timae Masn Baman wlts ol A° A" Asw  Ba
/a
1
M Computer Name Hardware Advanced System Protecton Remote User vex for acer
¢
You must de logged on a3 an Administaior 1o make most of hese change! Veriable Value
Peromarce (hocolateylastPathUpdate  133126525932564521
Visusi effects. processor scheduing, memory Usage. Sad Wiusl memon | | Jaue HOME C:AProgram Files\Java\jdk-17.0.1
X OneDrive C\Users\ace\OneDrive
Suen Poth CAUsers\acer\AppData\Local\Microsoff\WindowsApps:.C\Pro... —
T : ocal
UserP T:::P E \zmoMpogm:L:a \;«m
Deskion setings related 10 your s.gn-n » sta\L.ocahTemp
New Uscr Vanabie X
Semn
Starup and Recovery Variable name: HA:XX)’_"WE
Sysem starup. system fadure, and debuggng nformason
Varisble value: C\Users\acer\hadoop\bin
Semn —_—
Browse Directory.. Srowse Hie. [ OK Cancel

v =—
' ' curl
! DriverData

CAUsers\aceour-wing4-Tatesticur-87.1_1 > - qr
CAWindows\System32\Drivers\DriverData

oK Cancel | JAVA_HOME CAProgram Files\Java\jdk-17.0.1
— MSMP1_BIN CAProgram Files\Microsoft MP\Bin\
NUMBER _OF PROCESSORS 12
5) » New.. Eait. Delete
Edi
oK Cancel
» | ]
Environment Variables X
User variables for acer
Variable Value
ChocolateylLastPathUpdate 133126525932564521
HADOOP_HOME C\Users\acer\hadoop\bin
AVA_HOME C\Progra~1\Java\jdk1.8.0_202

OneDrive C\Users\acer\OneDrive
Path C\Users\acer\AppData\Local\Microsoft\WindowsApps;C:\Pro...
TEMP C\Users\acer\AppData\Local\Temp
T™P C\Users\acer\AppData\Local\Temp

New...

Edit... Delete




6) Now set the system variables

System variables

Variable Value

HADOOP_HOME C\Users\acer\hadoop\bin

JAVA_HOME C\Progra~1\Java\jdk1.8.0_202

MSMPI_BIN C:\Program Files\Microsoft MPI\Bin\
NUMBER_OF_PROCESSORS 12

oS Windows_NT

Path C\Program Files (x86)\Common Files\Oracle\Java\javapath,C....

PATHEXT COM:..EXE;.BAT;.CMD;.VBS;.VBE..JS; JSE;. WSF;, WSH;.MSC

e Tt e L I R T R e o

New... Edit... Delete

OK \ Cancel

7) Now go to “hadoop” folder open “etc” folder in it then open “hadoop”
folder inside it and then select the “hadoop-env” windows command open it
and make the in changes according to below given code.

Note:- Open the file using notepad or any other editor here we have used visual
studio code.

Acer(C) > Users > acer > hadoop > etc > hadoop

18-06-2023 1352




8) Edit hadoop-env.cmd and replace %JAVA_HOME% with the path of the
java folder where your jdk 1.8 is installed i.e. C:\Program Files\Java\jdk1.8.0_202.

JAVA_HOME=XJAVA HOMEX

_HOME=C: \Progra~1\Java\jdkl.8.0_202

9) Make the changes in code of below given files by going to the “etc” folder in
“hadoop”

i.  core-site.xml

ii.  hdfs-site.xml
ii.  mapred-site.xml
iv.  yarn-site.xml

i) For core-site.xml

Code:

<configuration>

<property>
<name>fs.defaultFS</name>

<value>hdfs://localhost:9000</value>




</property>

</configuration>

ii) For hdfs-site.xml

Code:

<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>




FMIT2526179

</property>

</configuration>

0

OPLN [DITORS

iii) For mapred-site.xml
Code:
<configuration>

<property>

10

<name>mapreduce.framework.name</name>

<value>yarn</value>

</property>

</configuration>

BIG DATA ANALYTICS JOURNAL
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iv) For yarn-site.xml

Code:

<configuration>

<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>

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

</configuration>

BIG DATA ANALYTICS JOURNAL
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10) Create a folder “data” in hadoop directory

03-04-2024 1304

11) Create a folder with name “datanode” and folder “namenode” in the data
folder

ThisPC > Acer(C) > Users > acer > hadoop > data

BIG DATA ANALYTICS JOURNAL
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12) Download the zip file using the below link, Extract it and copy the bin
folder in hadoop directory and replace it

(Link: https://github.com/s911415/apache-hadoop-3.1.0-winutils )

® wanas

apache-hadoop-3.1.0-winutils- -

> This C apache-hadoop-3.1.0-winutils-master

W hadoop

his PC > hadoop >

13-04-2018 0003

BIG DATA ANALYTICS JOURNAL
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13) Check whether hadoop is successfully installed by running the below
command

Command:
hadoop version

Output:

™ Command Prompt

14) Format the NameNode

Formatting the NameNode is done once when hadoop is installed and not for
running hadoop filesystem, else it will delete all the data inside HDFS. Run this

Command:
hdfs namenode -format

Output:

BIG DATA ANALYTICS JOURNAL
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15) Go to hadoop inside that go to etc folder and then open hadoop directory
and right click choose the option open in terminal.

C:\Users\acer\hadoop\etc\hadoop

L
- -
L] ]
» o
- "
L ]
’ -
- Brs
- "
- "
| B

Command:
start-dfs.cmd
start-yarn cmd

Output:

B Windows PowerShell

Windows PowerShell
pyright (C) Microsoft Corporatior ALl rights reserved

est PowerShell for new features and improvements!

er\hadoop\et hadoop> start-dfs.cmd
hadoop\et hadoop> start-yarn.cmd
aemons

r\hadoop\etc\hadoop>

Note:- ensure that the sbin directory is included in your system’s PATH variable

BIG DATA ANALYTICS JOURNAL
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start-dfs.cmd - output

10
oy
v
Ld
-0
) v
-
-
-
-y

[T - revwreys—" e ¥} E B - .
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16) Two more windows will open, one for yarn resource manager and one for
yarn node manager

Note: Make sure all the 4 Apache Hadoop Distribution windows are up n
running. If they are not running, you will see an error or a shutdown message. In
that case, you need to debug the error.

To access information about resource manager current jobs, successful and
failed jobs, go to this link in browser-

http://localhost:9870

HACOOP Overow  Ustarcdes  Ustarcde VOAMIE balaes  SNpEel  SGwp Mmogless  Uides -

Overview ‘ocalhost 8000 (vactive

Stared W Apr L 100018 =0na AL
Varelon: 1.9, 11beTHZI 1200032062198 FH0 MO I01 2000
Courpiled: San A 101 RE200 0830 2029 by bunk. e (HEAD deteebod of mwlome ) 3ARCT)

Cluster 10, AD-000%0 21-31 L8 -400L- 3

Bluuh Pusl 10 SPA00028113.162.168.0 1081 12187422476

Summary

e J ekt U rophiated bk, U ar , o) weupien "

T N wory e 100,62 M0 of 321 6 MO | imip Marrary Mo lrap Mero'y bs 600 MO

NP #0ap MmOy Usod 40.07 MIB of 01 * 7 ME Commitod Nom Hed Marmory. Mix Non Hoao emory |5 <urbol rded
Con'igured Caomity 56 Ga
Con‘igured Renote Capaciy 1]

DPS Uned 80 1) 40
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PRACTICAL NO 2
Aim: To implement file management tasks in Hadoop System (HDFS)
Description:

Hadoop HDFS is a distributed file system that provides redundant storage space
for files having huge sizes. It is used for storing files that are in the range of
terabytes to petabytes.

Go to hadoop inside that go to etc folder and then open hadoop directory and
right click choose the option open in terminal and run below commands.

hadoop > etc > hadoop > right click > open in terminal (here it will open in
powershell)

Commands:-
start-dfs.cmd

start-yarn.cmd

-
no
-

2

o
[
B ras:
LS
| I
W
B
W

e OoOFFesn
r - 3 3 3

BIG DATA ANALYTICS JOURNAL
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1) Open new command prompt and check the version
Command:
hadoop version

Output:

" Command Prompt X -

Microsoft Windows [Version 10.6.22621.3374)
(c) Microsoft Corporation. All rights res

r>hadoop ve

ym/apache/hadoop.git -r 1be78238728da9266a4f881

sum 5652179ad55¢76cb287d9¢c633bb53bbd

19

95058+08Fd012bf9c

run using /C:/Users/acer/hadoop/share/hadoop/common/hadoop-common-3.3.6. 33

2) mkdir
Create a directory in Hadoop
Command:

hdfs dfs -mkdir /practical
Output:

PS C:\U;efs\acer\hadoop\etc\hadoop> hdfs dfs

PS C:\Users\acer\hadoop\etc\hadoop> |

/practical

3) Is

This command is used to enlist the files and directories present in HDFS.

Command:
hdfs dfs -Is /
Output:

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs
Found 1 items

drwxr-xr-x - acer supergroup 0 2024-04-03 16:44 /practical
PS C:\Users\acer\hadoop\etc\hadoop>

BIG DATA ANALYTICS JOURNAL
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Now check the website whether directory is created or not by going to
localhost:9870 through your browser

Once the page is open click on ‘utilities’ and select ‘Browse the file system’

Ha;gq, Cvervire RGeS NEarode Voh m= F3l es

Snapevt  SERn Prgress

Bonee Te Mle <y atem
Logs
Qverview 'localhost. 2000 (vactive) S,
alhost.3 active e
Corfguraticr
Process Theead Dump
Stwored: ul
Netwark “opoigy
Version
Compiwa. 3un An 10 1352 00 +0030 2023 by Vtuni. Yo (HEAD oolechod # roaso-13LH0T)
Cluslen 10 D000 72101 AR H008- 38, 8644 21
Binek Fool 100 WL ORI | ) LA R LS RA PR FRE T L)

New window will appear named browse directory

Hagoop  Uvervew

Larodes  UNlnode VOLME ~@iwes  Snapdcl NGt Mogess  Ubiees -

Browse Directory

Fow on v erbies Seach
| Permiseion Quner Sroup $2e Last Modinad Rephcaton Bocx S2e Nite
avarx acer sazergoap 06 #0103 15,44 ° [3 a

Ancwig 101 of 1 erenes

tBonnp 180

4) Create a txt file in desktop or local drive and write 50 words (bda.txt)

g + = e
" Ve
Pre greecy ferwer wad & mireculous Sev that Lek

@ golden wgg every Say. Mo grew rich sellong them In Uhe martel. WU grosd Comsemed Mim. *0 1 ool Uhe he,” we Dhonght, 1701 hawe ol U
BT OMS.T SO W A BT The I was andiniry 10510, e Be (0ST DATA Wi lTH AN CORTestrert
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wl > This PC > Acer((0) >

03-04-2024 1657

5) put
This command is used to copy file from local system to Hadoop file system
Command:
hdfs dfs -put C:/bda.txt /practical
hdfs dfs -Is /practical
Output:

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs C:/bda.txt /practical
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical
Found 1 items

- —r—r 1 acer supergroup 298 2024-04-03 17:05 /practical/bda.txt
PS C:\Users\acer\hadoop\etc\hadoop>

6) copyFromLocal

This command is similar to put command which is used to copy the file from
local system to Hadoop system.

Create one more file in Desktop or local drive and save it (bdal.txt)

BIG DATA ANALYTICS JOURNAL
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ThisPC > Acer(C)

03-04-2024 1707

Command:
hdfs dfs -copyFromLocal C:/bdal.txt /practical
hdfs dfs -Is /practical

\Users\acer\hadoop\etc\hadoop> hd¥s dfs C:/bdal.txt /practical
rs\acer\hadoop\etc\hadoop> hdfs dfs /practical
2 items
-IrW=-r—-r-- 1 acer supergroup 298 2024-04-03 17:05 /practical/bda.txt
=1 1 acer supergroup 597 2024-64-03 17:11 /practical/bdal.txt
PS C:\Users\acer\hadoop\etc\hadoop>

7) get
This command is used to copy the file from Hadoop System to local system
Command:
hdfs dfs -get /practical C:/
Output:
It will be automatically created on desktop or local drive (i.e. acer (C:))

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical C:/

PS C:\Users\acer\hadoop\etc\hadoop>

BIG DATA ANALYTICS JOURNAL
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3-

03-04-2024 17:12

A

8) cat
This command is used to display the content of the file.
Command:
hdfs dfs -cat /practical/bda.txt
Output:

9) mkdir

Create a directory in Hadoop
Command:
hdfs dfs -mkdir /practical2
hdfs dfs -Is /
Output:
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical?
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs
Found 2 items

drwxr—xr-x acer supergroup © 2024-04-03 17:11 /practical
drwxr-xr-x - acer supergroup 0 2024-04-03 17:15 /practical2

PS C:\Users\acer\hadoop\etc\hadoop>

BIG DATA ANALYTICS JOURNAL
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10) mv

This command is used to move the file from one directory to another directory
within HDFS system.

Command:
hdfs dfs -mv /practical/bda.txt /practical2
hdfs dfs -Is /practical2

Output:

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical/bda.txt /practical2
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical2
Found 1 items

R e P 1 acer supergroup 298 2024-04-03 17:05 /practical2/bda.txt
PS C:\Users\acer\hadoop\etc\hadoop>

11) cp

This command is used to copy the file from one directory to another directory
within HDFS system.

Command:
hdfs dfs -cp /practical/bdal.txt /practical2
hdfs dfs -Is /practical2

Output:

PS (:\U§er<\ar9r\hadoob\9;c\hﬁdnnp> hdfs dfs /prarfica]/ﬁcal txt /practical2
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical2
Found 2 items

i v 1 acer supergroup 298 2024-04-03 17:05 /practical2/bda.txt
- 1 acer supergroup 597 2024-04-03 17:19 /practical2/bdal.txt
PS C:\Users\acer\hadoop\etc\hadoop>

12) moveFromLocal

This command is used to move the file from the local filesystem to the Hadoop
filesystem.

Command:
hdfs dfs -moveFromLocal C:/bda.txt /practical
hdfs dfs -Is /practical

BIG DATA ANALYTICS JOURNAL
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Output:

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs C:/bda.txt /practical

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical

Found 2 items

=9 3 g et o 1 acer supergroup 2
1 acer supergroup 5

PS C:\Users\acer\hadoop\etc\hadoop>

98 2024-04-03 17:20 /practical/bda.txt
97 2024-04-03 17:11 /practical/bdal.txt

13) rm
This command is used to remove the files from the directory
Command:
hdfs dfs -rm /practical/bda.txt
hdfs dfs -Is /practical
Output:

PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical/bda.txt
Deleted /practical/bda.txt
PS C:\Users\acer\hadoop\etc\hadoop> hdfs dfs /practical

Found 1 items
0 3 et s 1 acer supergroup 597 2024-04-03 17:11 /practical/bdal.txt
PS C:\Users\acer\hadoop\etc\hadoop> |

BIG DATA ANALYTICS JOURNAL
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PRACTICALNO3

Aim: To implement CRUD operation in mongo db
Software: MongoDB Server, Command line, Mongo shell service
Description:

MongoDB for various things like building an application (including web and
mobile), or analysis of data, or an administrator of a MongoDB database, in all
these cases we need to interact with the MongoDB server to perform certain
operations like entering new data into the application, updating data into the
application, deleting data from the application, and reading the data of the
application. MongoDB provides a set of some basic but most essential
operations that will help you to easily interact with the MongoDB server and
these operations are known as CRUD operations.

v

Create
Read

Update
Delete

A J

D C A O

Steps:

Download MongoDB Server from the below given link as it is necessary in
order to run the MongoDB Shell.

(Link: https://www.mongodb.com/try/download/community)

’ Mungo[‘-B Products Jev0urcor Bolutone Company Proing Q Supporn Sigr 14

B mmunty Editic

MongoDB Community Server

Mo Options  ++»
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Once downloaded open the location and click on the downloaded file. Give all
the necessary permissions and install the complete version of mongodb server.

W CC software

> ThisPC > NewVolume (D) » (C software

.n HBD nama

B intreducton v
B 1orA M
-, WA FM
o]
| Bl
- & mongodb-windows-xB6_64-7.07-sign_.  03-04-2024 1813 Windows Installer . 5.90.556 KB

3 MongoD8 7.0.7 2008R2Pkus SSL (64 bit) Setup -

Installing MongoDB 7.0.7 2008R2Plus SSL (64 bit)

Completed the MongoDB 7.0.7
2008R2Plus SSL (64 bit) Setup Wizard

Ploase walt while the Setup Wizard instelis MorgeDR 7.0.7 2008R2Pius SSL (64 be
Ok the Frush dation 1o ext the Setup VAzard

rstaling Mon003 Compess. (s Ty e 8 few minutes

St

Canczel

After complete installation add the directory to environment variable path by
copying the mongodb bin path (C:\Program Files\MongoDB\Server\7.0\bin).

Now open the command prompt and type ‘mongod —version’ to check if
mongodb server is been setup properly or not.

Note:- Before running mongodb shell always run the ‘mongod’ command in
the command prompt.

BIG DATA ANALYTICS JOURNAL
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C:\Users\acer>mongod --version
db version v7.0.7
Build Info: {
"version": "7.0.7",
"gitVersion": "cfb08elab7ef741bdabdd0638351b322514cldS5bd",
"modules": [],
"allocator": "tcmalloc",
"environment": {

"distmod": "windows",

"distarch": "x86_64",
"target_arch": "x86_64"

1) Download MongoDB Shell
(Link: https://www.mongodb.com/try/download/shell )

Lsarn wore

MongoLB Shell
Wndows x64 110

¢ Dewnload & .:»::-1'- Mo Options =+
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2) Extract it where it is been downloaded and install the application. Click and
open the shell application

>  This IX >  New Volume (D » CCsoftware >

Jrew

Note:- Sometime it will ask you to create database to store the data in that
situation you need to create a data folder in the C: drive and inside data folder
create a db folder.

4) Create Operations —

The create or insert operations is used to insert or add new documents in the
collection. If a collection does not exist, then it will create a new collection in
the database. You can perform, create operations using the following methods
provided by the MongoDB:

It is used to insert a single document in the collection.
Code:-

use BDA

db.collection.insertOne()

Example 1: In this example, we are inserting details of a single student in the
form of document in the student collection using db.collection.insertOne()
method.

BIG DATA ANALYTICS JOURNAL
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Output:

test> use BDA

switched to db BDA

BDA> db.student.insertOne({
name
age
branch

course
mode

paid
amount

})
g
8
acknowledged: true,
insertedId: ObjectId(

}
BDA>

5) Insert Many -
It is used to insert multiple documents in the collection
Code:
db.collection.insertMany().
Example 2:

In this example, we are inserting details of the multiple students in the form of
documents in the student collection using db.collection.insertMany() method.

BIG DATA ANALYTICS JOURNAL
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6) Read Operations —

The Read operations are used to retrieve documents from the collection, or in
other words, read operations are used to query a collection for a document. You
can perform read operation using the following method provided by the
MongoDB:

It is used to retrieve documents from the collection.
Code:-

db.collection.find().pretty()
Example :

In this example, we are retrieving the details of students from the student
collection using db.collection.find() method.

BDA> db.student.+ind().pretty()

_id: ObjectId(
name:

age: 22,
branch:
course:

mode:

paid:

amount:

_id: ObjectId(
name :

age: 21,
branch:
course:

mode:

paid:

amount:

'

_id: ObjectId(
name :
age: 22,
branch:
course:
mode :
paid: tr
amount:

!

BIG DATA ANALYTICS JOURNAL
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7) Update Operations —

The update operations are used to update or modify the existing document in the
collection. You can perform update operations using the following methods
provided by the MongoDB:

It is used to update a single document in the collection that satisfy the given
criteria.

Code:
db.collection.updateOne()
Example 1:

In this example, we are updating the age of Sumit in the student collection using
db.collection.updateOne() method.

).student . find() .pretty()

BIG DATA ANALYTICS JOURNAL
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It is used to update multiple documents in the collection that satisfy the given

criteria.

Code:

db.collection.updateMany()

Example 2:

In this example, we are updating the year of course in all the documents in the
student collection using db.collection.updateMany() method.

BDA> db.student.updateMany({}, {$

acknowledged:
insertedId: null
matchedCount:
modifiedCount:
upsertedCount:

BDA> db.student.find().pretty()

[
{

id: ObjectId(
name
age:
branch:
course:
mode
paid
amount:
year:

_id: ObjectId(
name

age: 21,
branch:
course:

mode

paid

amount

year:

_id: ObjectId(
name )

age:
branch
course
mode
ES T
amount:
year:
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8) Delete Operations —

The delete operation are used to delete or remove the documents from a
collection. You can perform delete operations using the following methods
provided by the MongoDB:

It is used to delete a single document from the collection that satisfy the given
criteria.

Code:
db.collection.deleteOne()
Example 1:

In this example, we are deleting a document from the student collection using
db.collection.deleteOne() method.

BDA> db.student.deleteOne({

{ acknowledged: t , deletedCount:

BDA> db.student.find().pretty()

[

{

_id: ObjectId(
name:
age:
branch:
course:
mode:
paid:
amount:
year:

'

_id: ObjectId(
name:

age: 22,
branch:
course:
mode:
paid:
amount:
year:
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It is used to delete multiple documents from the collection that satisfy the given
criteria.

Code:
db.collection.deleteMany()
Example 2:

In this example, we are deleting all the documents from the student collection
using db.collection.deleteMany() method.

BDA> db.student.deleteMany({})
{ acknowledged: true, deletedCount:
BDA> db.student.find().pretty()

BDA> |
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PRACTICALNO 4
Aim: To implement programs related to MapReduce.
Software: Hadoop 3.3.0, JDK 8
Description:

MapReduce is a framework that is used for writing applications to process huge
volumes of data on large clusters of commodity hardware in a reliable manner.

MapReduce Algorithm

Generally, MapReduce paradigm is based on sending map-reduce programs to
computers where the actual data resides.

During a MapReduce job, Hadoop sends Map and Reduce tasks to
appropriate servers in the cluster.

The framework manages all the details of data-passing like issuing tasks,
verifying task completion, and copying data around the cluster between
the nodes.

Most of the computing takes place on the nodes with data on local disks
that reduces the network traffic.

After completing a given task, the cluster collects and reduces the data to
form an appropriate result, and sends it back to the Hadoop server.

—> Map( )
Reduce( ) \

— Gl /@ |
Reduce()

— Map()

MapReduce Implementation

The following table shows the data regarding the electrical consumption of an
organization. The table includes the monthly electrical consumption and the
annual average for five consecutive years
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Jan

\ 1979 23

‘ 1980 26

} 1981 31

1984 39

‘ 1985 38
Input Data
1979 23
1980 26
1981 31
1984 39
1985 38

Feb
23
27
32

38

23

27

32

38

39

Mar

28
32
39

39

28

32

39

39

Apr
43
28
32
39

39

24

28

39

39

43

28

32

39

39

24

28

33

39

39

25

30

34

41

41

Jul

26

31

26

31

35

42

41

Aug

26

36

43

41

26

31

36

43

41

26

31

36

40

00

26

30

39

40

26

30

34

39

40

25

30

34

38

39

26

30

38

39

26

30

34

38

39

37

25

29

34

40

45

Source Code: package

hadoop;

import java.util.*; import

java.io.IOException; import

java.io.lOException;

import org.apache.hadoop.fs.Path; import

org.apache.hadoop.conf.®; import

org.apache.hadoop.io.*; import

BIG DATA ANALYTICS JOURNAL




FMIT2526179

org.apache.hadoop.mapred.*; import

org.apache.hadoop.util.*; public class

ProcessUnits

{
//Mapper class

public static class E EMapper extends MapReduceBase implements

Mapper<LongWritable, /*Input key Type */

Text, /*Input value Type*/
Text, /*Output key Type*/
IntWritable> /*QOutput value Type*/
{

//Map function

public void map(LongWritable key, Text value,

OutputCollector<Text, IntWritable> output, Reporter reporter) throws
IOException

{
String line = value.toString();

String lasttoken = null;

StringTokenizer s =new StringTokenizer(line,"\t"); String

year = s.nextToken();

while(s.hasMoreTokens()){ lastt

oken=s.nextToken();

int avgprice = Integer.parselnt(lasttoken); output.collect(new

Text(year), new IntWritable(avgprice)); }
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//Reducer class

public static class E_ EReduce extends MapReduceBase implements
Reducer< Text, IntWritable, Text, IntWritable >
{

//Reduce function

public void reduce(Text key, Iterator <IntWritable> values,
OutputCollector>Text, IntWritable> output, Reporter reporter) throws
IOException

{ int maxavg=30; int
val=Integer MIN VALUE;
while (values.hasNext())
{ if((val=values.next().get())>maxavg)

{ output.collect(key, new IntWritable(val));
b

//Main function public static void main(String

args[])throws Exception

{
JobConf conf=new JobConf(Eleunits.class);
conf.setJobName("max_eletricityunits");
conf.setOutputKeyClass(Text.class);
conf.setOutputValueClass(IntWritable.class);
conf.setMapperClass(E_EMapper.class);
conf.setCombinerClass(E_EReduce.class);

conf.setReducerClass(E_EReduce.class);
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conf.setlnputFormat(TextInputFormat.class);
conf.setOutputFormat(TextOutputFormat.class);
FileInputFormat.setinputPaths(conf, new Path(args[0]));
FileOutputFormat.setOutputPath(conf, new Path(args[1]));
JobClient.runJob(conf);

Steps to compile and run code:

Follow the steps given below to compile and execute the above program.

Step 1 — Use the following command to create a directory to store the

compiled java classes. $ mkdir units

Step 2 — Download Hadoop-core-1.2.1.jar, which is used to compile and
execute the MapReduce program. Download the jar from mvnrepository.com.
Let us assume the download folder is /home/hadoop/.

Step 3 — The following commands are used to compile the ProcessUnits.java
program and to create a jar for the program.

$ javac -classpath hadoop-core-1.2.1.jar -d units ProcessUnits.java

$ jar -cvf units.jar -C units/ .

Step 4 — The following command is used to create an input directory in HDFS.

$HADOOP_HOME/bin/hadoop fs -mkdir input_dir

Step 5 — The following command is used to copy the input file named
sample.txt in the input directory of HDFS.

$HADOOP HOME/bin/hadoop fs -put /home/hadoop/sample.txt input_dir
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Step 6 — The following command is used to verify the files in the input directory
$HADOOP HOME/bin/hadoop fs -1s input_dir/

Step 7 — The following command is used to run the Eleunit_max application by
taking input files from the input directory.

$HADOOP_ HOME/bin/hadoop jar units.jar hadoop.ProcessUnits input_dir
output_dir

Wait for a while till the file gets executed. After execution, the output

contains a number of input splits, Map tasks, Reducer tasks, etc. INFO
mapreduce.Job: Job job 1414748220717 0002 completed successfully

14/10/31 06:02:52
INFO mapreduce.Job: Counters: 49
File System Counters
FILE: Number of bytes read=61
FILE: Number of bytes written=279400
FILE: Number of read operations=0
FILE: Number of large read operations=0
FILE: Number of write operations=0
HDFS: Number of bytes read=546
HDFS: Number of bytes written=40
HDFS: Number of read operations=9
HDFS: Number of large read operations=0
HDFS: Number of write operations=2 Job Counters
Launched map tasks=2
Launched reduce tasks=1
Data-local map tasks=2
Total time spent by all maps in occupied slots (ms)=146137
Total time spent by all reduces in occupied slots (ms)=441

Total time spent by all map tasks (ms)=14613
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Total time spent by all reduce tasks (ms)=44120

Total vcore-seconds taken by all map tasks=146137

Total vcore-seconds taken by all reduce tasks=44120

Total megabyte-seconds taken by all map tasks=149644288

Total megabyte-seconds taken by all reduce tasks=45178880
Map-Reduce Framework

Map input records=5

Map output records=5

Map output bytes=45

Map output materialized bytes=67

Input split bytes=208

Combine input records=5

Combine output records=>5

Reduce input groups=5

Reduce shuffle bytes=6

Reduce input records=5

Reduce output records=5

Spilled Records=10

Shuffled Maps =2

Failed Shuffles=0

Merged Map outputs=2

GC time elapsed (ms)=948

CPU time spent (ms)=5160

Physical memory (bytes) snapshot=47749120

Virtual memory (bytes) snapshot=2899349504

Total committed heap usage (bytes)=277684224

File Output Format Counters

Bytes Written=40
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Step 8 — The following command is used to verify the resultant files in the
output folder.

$SHADOOP HOME/bin/hadoop fs -Is output dir/

Step 9 — The following command is used to see the output in Part00000 file.
This file is generated by HDFS.

$SHADOOP HOME/bin/hadoop fs -cat output dir/part-00000
Following is the output generated by the MapReduce program —
1981 34

1984 40

1985 45

Step 10 — The following command is used to copy the output folder from HDFS
to the local file system.

$HADOOP_HOME/bin/hadoop fs -cat output_dir/part-00000/bin/hadoop dfs -
get output_dir /home/Hadoop
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PRACTICALNOS
Aim: Implement Clustering and Associated algorithms
Software: R Studio

Download R Studio 4.3.0 from the official website
(https://posit.co/download/rstudio-desktop/ Desktop - Posit) and install it

Description:

1. Data preparation

2. Assessing clustering tendency (i.e., the cluster ability of the data)
3. Defining the optimal number of clusters

4. Computing partitioning cluster analyses (e.g.: K-means, pam) or hierarchical
clustering

5. Validating Clustering analyses

Code:

> 1dx<-sample(1:dim(iris)[1],40)

> irisSample<-iris[idx, ]

> irisSample$Species<-NULL

> he<-hclust(dist(irisSample),method="ave")

> plot(hc,hang=-1,labels=iris$Species[idx])
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Output:

L NS I R B 2 2T B A ST T " TR = 7
R ' ey Paie Wedo .
=)(8][0)

Cluster Dendrogram
o Ly
&
= _ ‘—I‘l
’_L_L , | M s ]
J | e [ l J'\ 11 M
BEE 222z

gz::az,:’.:‘:;-;'.“."'2____3553:3:553:;;5'-3333
F i i i BRI i s i e ios i sniinssssss
FREEFIPREPTREETETEIREZT I RRTETETFESS
StrsSarpic)
hehst (© ‘sverag=r)
Association Rule Mining:
Code:
>#load data
> load("D:/titanic.raw.rdata")
> str(titanic.raw)
! load("D:/titanic.raw.rdata")
> str(titanic.raw)
i
'*data.frame': 2201 obs. of 4 variables:
$ Class Factoxr w/ 4 levels "ist*,"208","32d", .. $ 3 33333353553
S Sex : Factor w/ 2 levels "Female®,"Male™: 2 2 22222222 ...
$ Age : Factor w/ 2 levels "Adulc™,"Child™: 2 222222222
$ Survived: Factor w/ 2 levels "No","Yes": 1111111111
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Go to “Packages” select “install packages” select India (Bengaluru) [https]
and select “arules”. Click on yes and then it will install the packages.

IR RGui - Microsoft R Client version 3.3 (64-bit) - R Console]
R File Edt View Misc Pockages Windows Help

ElE o]
leol llo)

Set CRAN mirror...
R is a collaborative Select repositories...
Type 'contributors() Install package(s)..,
‘citation()* on how Updat & ions.
Type ‘demo()*' for so Install package(s) files . or
‘help.stazt()* for a. ot Rochs =

Type 'q()* to quit R.

0 verasom 4.0.0 (3034~00-39 ssry - "Angel Food Ceke”

APV 15) 3034 The B Foundetien for Deanienitel Camgwring e ara

Pletfomm: wii_ 04 wet mamguid/wil €4 Bav) (e B e
et o oy

B 0n Cree software 4nd comes with BASOTOTELY MO WARRANTY. s s B

I0% ATR WRLIOME T4 FRCARTIANGTE it WRAAT CAFTALS CORAITICRS.

e * o * ‘ ez m setaiis. Tt Aagediom o]
IOwmmsst revge |

Savunad 3 ™ e = o ireele R T
D e e L o reairg - Eagii e0e. -
DT L TR — Il wnce @ pon 2 pe]

TV0e CGUREEABATAIE () DOE MOEE AATATMAtIGR ana
CITATION(I 38 BOW TC CIT8 & OF & PACEAQRS I8 DUB.ICeTiCRs.

Tipe "Gema i)’ for scme demos, ‘Malp ()t for on lise Melp, o= oy Loy W

TROIF.ATATE(1® for wn WD heowser feterface t3 Melp ey St g

Tive ‘atit *s guv 8 iwone Mgl

s ] k
o

Whalat i imenalastaliinge ) [ bemie B Aoy Py
wee B SRlert & CRAF mianes Tor wee An TS MRl oo

hile Bl View Mus Juidoges Windows Holp

Boveswhon & 0.0 (2026-02-20 werth « *Anyel Tosd Cane®
Semreieit (©0 3030 T B Foundetion fos Buasitineld Sumpetany
PLATEOEME XOE_€1-wit-mIBgVId/NeY (€1-DiT)

R 10 free eofrvare and ammes with ABSOLUTRLY O WAMAANTY
You are welasme mo rediseribuse L8 under cecista seadistans.
Tvow ‘License () ® or *lleensei)’ for disssibusion deseils

Hatuned langueys sgpuis bt anning o en Baglosn devele
R odo o codlabuaatlon pav)uat walh meiy whbobaubuin,
’ e a3
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wee Plosse select A CRAMT mirrar oy uAs 1f SNR seasien -

i

 pexirgences
- -
-
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Code:
> library(arules)
> # find association rules with default settings
> rules <- apriori(titanic.raw)
> inspect(rules)
> library(arules)
‘Loading required package: Matrix
Attaching package: ‘arules’
The following objects are masked from ‘package:base’:
abbreviate, write

i> rules <- apriorzi(titanic.raw)
iApriori
|Parameter specification:

confidence minval smax arem aval originalSupport maxtime support minlen maxlen target ext

0.8 0.1 1 none FALSE TRUE S 0.1 1 10 zules TRUE

jAlgorithmic control:

filter tree heap memopt load sort verbose

0.1 TRUE TRUE FALSE TRUE 2 TRUE

iAbsolute minimum support count: 220
iset item appearances ...[0 item(s)] done [0.00s].
{set transactions ...[10 item(s), 2201 transaction(s)) done [0.00s).
‘sorting and recoding items ... [9 item(s)) done [0.00s].
-:c:uunq transaction tree ... done [0.00s]).
jchecking subsets of size 1 2 3 4 done [0.00s].
iwziting ... [27 rule(s)] done [0.00s).
;creating 54 object ... done [0.00s].
D AnSpect (Tules)
{ 1hs rhs support confidence coverage lift count
1y © => {Age=Adult) 0.9504771 0.5504771 1.0000000 1.0000000 20%2
;[2] {Class=2nd) => {Age=Adult} 0.1185825 0.5157895 0.1294866 0.9635051 261
i[3] (Class=lst) => {(Age=Adult) 0.1445341 0.9815385 0.1476602 1.0326798 319
i[4] (Sex=Female) => {Age=Adult) 0.1930940 0.9042553 0.2135393 0.9513700 425
;(5] {Class=3zd) => {Age=Adult) 0.2848705 0.8881020 0.3207633 0.9343750 &27
}[6] {Survived=Yes) => {Age=Adult) 0.2971377 0.5198312 0.3230350 0.9€77574 654
171 (Class=Crew) => {(Sex=Male) 0.3916402 0.9740113 0.4020900 1.2384742 862
i{8] (Class=Crew) => {Age=Adult) 0.4020900 1.0000000 0.4020900 1.0521033 @8s
w([’] {Survived=No) => {Sex=Male) 0.6197183 0.5154362 0.6769650 1,1639949 1364
1{10]) (Survived=do) => {(Age=Adult) 0.6533394 0.5651007 0.6769650 1.0153856 1438
i{11] (Sex=Male) => {Age=Adult) 0.7573830 0.5630272 0.7864607 1.0132040 1667
i{12]) (Sex=Female, Survived=Yes) => {Age=Adult) 0.1435711 0.5186047 0.1562926 0.9664669 316
;[13] {Class=3zd, Sex=Male} => {Survived=HNo) 0.1917310 0.82748510 0.2317129% 1.2222950 422
i{14) (Class=3rd, Survived=No) => {Age=Adult) 0.2162653 0.5015152 0.2398510 0.9484870 476
5(15] {Class=3rd, Sex=Male) => {Age=Adult) 0.2099046 0.5058824 0.2317129 0.9530818 462
i[1€) (Sex=Male, Survived=Yes) => {Age=Adult) 0.1535666 0.5209809 0.1667424 0.968%€670 338
;ll’] {Class=Crew, Survived=No) => {(Sex=Male) 0.3044071 0.5955423 0.3057701 1.2658514 670
{{18]) (Class=Crew, Survived=No) => {Age=Adult) 0.3057701 1.0000000 0©.3057701 1.0521033 673
1{18) (Class=Crew, Sex=Male) => {Age=Adult) 0.3916402 1.0000000 0.3916402 1.0521033 @8e&2
‘5[20] {Class=Crew, Age=Adult) => {Sex=Male) 0.3916402 0.9740113 0.4020900 1.2384742 862
;(21] {Sex=Male, Survived=No) => {Age=Adult) 0.6038164 0.9743402 0.6197183 1.02510685 1329
K[ZZ] (Age=Adult, Survived=ho)} => {Sex=Male) 0.6038164 0.5242003 0.€533394 1.1751385 132%
{23) (Class=3rd, Sex=Male, Survived=io)} => (Age=Adult) 0.1758292 0.9170€61€ 0.1917310 0.9648435 387
![24] (Class=3zxd, Age=Adult, Survived=No} => (Sex=Male) 0.1758292 0.8130252 0.2162653 1.0337773 397
f[?S] {Class=3rd, Sex=Male, Age=Adult) => {Survived=No) 0.1758292 0.8376623 0.2099046 1.23737%1 387
E(26] (Class=Crew, Sex=Male, Survived=ic) => (Age=Adult) 0.3044071 1.0000000 0,3044071 1.0521033 €70
{27] (Class=Crew, Age=Adult, Survived=No) => (Sex=Male) 0.3044071 0.5955423 0.3057701 1.2€50514 670

BIG DATA ANALYTICS JOURNAL




FMIT2526179

Code:

> # rules with rhs containing "Survived" only

48

> rules <- apriori(titanic.raw, parameter = list(minlen=2, supp=0.005, conf=0.8),

appearance = list(rhs=c("Survived=No", "Survived=Yes"), default="1hs"),
control = list(verbose=F))

> rules.sorted <- sort(rules, by="lift")

> inspect(rules.sorted)

Pruning Redundant Rules

In the above result, rule 2 provides no extra knowledge in addition to rule 1,
since rules 1 tells us that all 2nd-class children survived. Generally
speaking, when a rule (such as rule 2) is a super rule of another rule (such
as rule 1) and the former has the same or a lower lift, the former rule (rule

2) 1s considered to be redundant. Below we prune redundant rules.

Code:

> # find redundant rules

> subset.matrix <- is.subset(rules.sorted, rules.sorted)

> subset.matrix[lower.tri(subset.matrix, diag=T)] <- NA
> redundant <- colSums(subset.matrix, na.rm=T) >= 1
> which(redundant)

> # remove redundant rules

> rules.pruned <- rules.sorted[!redundant]

> inspect(rules.pruned)
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Output:

49
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PRACTICALNO 6

Aim: To implement Linear Regression.
Software: Jupyter

Datasets: data.csv

Step 1: Import libraries and dataset.

Import the important libraries and the dataset we are using to perform
Polynomial Regression.

Step 2: Dividing the dataset into 2 components.

Divide dataset into two components that is X and y. X will contain the Column
between 1 and 2. y will contain the 2 column.

Step 3: Fitting Linear Regression to the dataset

Fitting the linear Regression model On two components.

Step 4: Fitting Polynomial Regression to the dataset

Fitting the Polynomial Regression model on two components X and y.

Step 5: In this step we are Visualising the Linear Regression results using
scatter plot.

B
1 sno Temperat Pressure -\
’ 1 0  0.0002 |
2 20 0.0012 |
3 40 0.006 |
: 4 60 0.03 |
|6 5 80 0.09 |
7 6 100 0.27 |

Code:

import numpy as np

import matplotlib.pyplot as plt
import pandas as pd

# Step 1 :Import libraries and dataset

datas = pd.read csv('data.csv')
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print(datas )

51

In [1]: import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

In [5]: datas = pd.read_csv('datacsv.csv")

print(datas)

srno Temperature Pressure
%) 1 0 0.0002
1 2 20 0.0012
2 3 40 0.0060
3 a4 60 0.0300
4 5 80 0.0900
5 6 100 0.2700

Step 2: Dividing the dataset into 2 components

X = datas.iloc[:, 1:2].values
y = datas.iloc[:, 2].values

Step 3: Fitting Linear Regression to the dataset

from sklearn.linear model import LinearRegression
lin = LinearRegression()

lin.fit(X, y)
lIn [6]: X = datas.iloc[:, 1:2].values
y = datas.iloc[:, 2].values

In [7]: from sklearn.linear model import LinearRegression
lin = LinearRegression()
lin.fit(X, y)

toutl7]: o z
Out[7]: |, LinearRegression

LinearRegression()

Step 4: Visualising the Linear Regression results

plt.scatter(X, y, color = 'blue')
plt.plot(X, lin.predict(X), color = "red")
plt.title('Linear Regression')
plt.xlabel('Temperature')
plt.ylabel('Pressure')

plt.show()
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In [9]: plt.
plt.
plt.
plt.

.ylabel('Pressure"’)

plt

plt.

Pressure

scatter(X, y, color = 'green’)

plot(X, lin.predict(X), color = 'blue’)
title('Linear Regression')

xlabel( ' Temperature")

show()

Linear Regression

0.25 1

0.20 1

0.15 4

0.10 1

0.05 1

0.00 4

-0.05 4

T T T T T

0 20 40 60 80 100
Temperature
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PRACTICALNO 7
Aim: To Implement Bloom Filters for Filter Stream Data
Software: Python Idle
Steps:

1) Open command prompt as administrator and perform below
commands:

Code:
pip install mmh3
pip install bitarray

Output:

cr. Administrator: Command Prompt

2) Open IDLE Python
Note:-

set environment variable
C:\Users\sies\AppData\Local\Programs\Python\Python312\Scripts

Paste the above defined directory as a new path in environment variable

Here we need to create two python files “bloomfilter.py” and “bloom_test.py”
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Now, open idle python and create file 1 as bloomfilter.py paste the below code
Code:
“bloomfilter.py”

import math
import mmh3
from bitarray import bitarray

class BloomFilter(object):

m

Class for Bloom filter, using murmur3 hash function

m

def __init_ (self, items_count, fp_prob):
items_count : int

Number of items expected to be stored in bloom filter
fp_prob : float

False Positive probability in decimal

# False possible probability in decimal

self.fp_prob = fp prob

# Size of bit array to use
self.size = self.get_size(items count, fp_prob)

# number of hash functions to use
self.hash count = self.get _hash count(self.size, items_count)

# Bit array of given size
self.bit_array = bitarray(self.size)

#initialize all bits as 0
self.bit_array.setall(0)

def add(self, item):

m

Add an item in the filter

m

digests =[]
for i in range(self.hash_count):

# create digest for given item.
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# 1 work as seed to mmh3.hash() function

# With different seed, digest created is different
digest = mmh3.hash(item, i) % self.size
digests.append(digest)

# set the bit True in bit_array
self.bit_array[digest] = True

def check(self, item):

m

Check for existence of an item in filter
for i in range(self.hash_count):

digest = mmh3.hash(item, i) % self.size
if self.bit_array[digest] == False:

# if any of bit is False then,its not present
# in filter

# else there is probability that it exist
return False

return True

@classmethod

def get_size(self, n, p):

Return the size of bit array(m) to used using
following formula

m=-(n * lg(p)) / (Ig(2)"2)

n:int

number of items expected to be stored in filter
p : float

False Positive probability in decimal

m

m = -(n * math.log(p))/(math.log(2)**2)
return int(m)

@classmethod
def get hash count(self, m, n):
Return the hash function(k) to be used using

following formula
k = (m/n) * 1g(2)

m : int
size of bit array
n:int

BIG DATA ANALYTICS JOURNAL

55




FMIT2526179 56

number of items expected to be stored in filter

m

k = (m/n) * math.log(2)
return int(k)

Now, open idle python and create file 2 as bloom_test.py paste the below code
“bloom_test.py”
Code:

from bloomfilter import BloomFilter
from random import shuffle

n =20 #no of items to add
p = 0.05 #false positive probability

bloomf = BloomFilter(n,p)

print("Size of bit array: {}".format(bloomf.size))

print("False positive Probability: {}".format(bloomf.fp prob))
print("Number of hash functions:{}".format(bloomf.hash count))

# words to be added

word_present = ['abound','abounds','abundance','abundant','accessible’,
'bloom','blossom’,'bolster’,'bonny’,'bonus','bonuses',
'coherent','cohesive','colorful','comely’,'comfort’,
'gems','generosity’','generous','generously’,'genial']

# word not added

word_absent = ['bluff','cheater','hate’,'war','humanity’,
'racism','hurt','nuke','gloomy’,'facebook’,
'geeksforgeeks', twitter']

for item in word_present:
bloomf.add(item)

shuffle(word_present)
shuffle(word_absent)

test words =word present[:10]+ word_absent
shuffle(test words)

for word in test words:

if bloomf.check(word):

if word in word absent:

print("'{}'is a false positive!".format(word))
else:
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print(
else:
print("'{}" is definitely not present!".format(word))

{}'is probably present!".format(word))

2) Now run the “bloom_test.py” file
Output:

' A IDLE Shell 3.122
File Edt Shell Debug Options Window Help
File "C:/Usera/siea/ipplata/Local/Frogzams/Python/Pythonldid/bloon_test.py™, line 1, in <module

4 bloomfilter import BloomFilter
ModuleMotFoundEzrzroz: No module named ‘bloomfilter’

RESTART: C:/Usexrs/sies/ippData/Local/Pzx
Size of bit array:124

False positive Probability:0.08
Number of hash functions:4

‘beany’ is probably present!
‘facebook® is definitely not present!
‘geeksforgeeks' is definitely not present!
‘blosson' is probably present!
‘zacism' is definitely not present!
‘bonus® is probably present!

‘gems’ is probably present!

‘bluff’ is definitely not preseat!
‘twitter' is a false positive!

‘hurt® is definitely not present!
‘cheater’ is definitely not present!'
‘hate’ is definitely not present!
‘war® is definitely not present'
‘accessible’ is probably present!
‘glocmy® is definitely not present!
‘auke’ is definitely not present!
‘comfort’ is probably present!
*bolster’ is probably present!
‘generously’ is probably present!
'humanicty' is a false positive!
‘bonuses’ is probably present!
‘abundance' is probably present!

RESTART: C:/Users/sies/AppData/Local/Pr
Size of bit array:124

False positive Probability:0.08

Nusber of hash functions:4

‘bluff® is definitely not presenc'
‘humanicy® is a false positive!

‘blossom' is probably present!

*facebook' is definitely not present!
‘bonuses’ is probably present!
‘geeksforgeeks' is definitely not present!
‘boany' is probably present!

‘hate’ is definictely not present!
‘abounds’ is probably present!

*genial’ is prcbably present!

‘abundance’ is probably present!

‘war® is definitely not present!

‘cheater’ is definjtely not preseat!
‘racism’ is definitely not present!

tonba? to Aafinirale nar neasene !
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PRACTICALNO 8
Aim: To Implement Time Series
Software: R Studio
Description:
Time Series

Time series is a series of data points in which each data point is associated with
a timestamp. A simple example is the price of a stock in the stock market at
different points of time on a given day. Another example is the amount of
rainfall in a region at different months of the year. R language uses many
functions to create, manipulate and plot the time series data. The data for the
time series 1s stored in an R object called time-series object. It is also a R data
object like a vector or data frame. The time series object is created by using the
ts () function.

Syntax

The basic syntax for ts() function in time series analysis is —
timeseries.object.name <- ts(data, start, end, frequency) Following is the
description of the parameters used —

data is a vector or matrix containing the values used in the time series.
start specifies the start time for the first observation in time series.
end specifies the end time for the last observation in time series.

frequency specifies the number of observations per unit time. Except the
parameter "data" all other parameters are optional.

Example:

Consider the annual rainfall details at a place starting from January 2012. We
create an R time series object for a period of 12 months and plot it.

Code:

# Get the data points in form of a R vector.

rainfall <-
¢(799,1174.8,865.1,1334.6,635.4,918.5,685.5,998.6,784.2,985,882.8,1071)

# Convert it to a time series object.

rainfall.timeseries <- ts(rainfall,start = c¢(2012,1),frequency = 12)

BIG DATA ANALYTICS JOURNAL




FMIT2526179

# Print the timeseries data.
print(rainfall.timeseries)

# Give the chart file a name.
png(file = "rainfall.png")

# Plot a graph of the time series.
plot(rainfall.timeseries)
dev.off()
plot(rainfall.timeseries)

Output:

59

ainfall ’ k| L I ° . |

X £ s e - ) -

print(rainfall.timeseries)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Dec

2012 799.0 1174.8 865.1 1334.6 635.4 918.5 ¢685.5 998.6 84.2 985.0 1.

¢ (file = "rainfall.png®)

plot(rainfall.timeseries)
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Different Time Intervals

The value of the frequency parameter in the ts() function decides the time
intervals at which the data points are measured. A value of 12 indicates that the
time series 1s for 12 months. Other values and its meaning is as below —

frequency = 12 pegs the data points for every month of a year.
frequency = 4 pegs the data points for every quarter of a year.
frequency = 6 pegs the data points for every 10 minutes of an hour.

frequency = 24*6 pegs the data points for every 10 minutes of a day.
Multiple Time Series

We can plot multiple time series in one chart by combining both the series into a
matrix.

Code:
# Get the data points in form of a R vector.

rainfalll <-
¢(799,1174.8,865.1,1334.6,635.4,918.5,685.5,998.6,784.2,985,882.8,1071)

rainfall2 <-
¢(655,1306.9,1323.4,1172.2,562.2,824,822.4,1265.5,799.6,1105.6,1106.7,1337.
8)

# Convert them to a matrix.
combined.rainfall <- matrix(c(rainfalll,rainfall2),nrow = 12)
# Convert it to a time series object.
rainfall.timeseries <- ts(combined.rainfall,start = ¢(2012,1),frequency = 12)
# Print the timeseries data.
print(rainfall.timeseries)
# Give the chart file a name.
png(file = "rainfall combined.png")
# Plot a graph of the time series.
plot(rainfall.timeseries, main = "Multiple Time Series")
# Save the file.
dev.off()

BIG DATA ANALYTICS JOURNAL




FMIT2526179

plot(rainfall.timeseries, main = "Multiple Time Series")

Output:

61

8,1 1)
1106.7,1337.8
trix(c(rainfalll,r
< ts (combined.rainfall, start )
print (rainfall.timeseries)
Series 1 Series 2
Jan 2012 799.0 €55.0
Feb 2012 1174.8 1306.9
Mar 2012 865.1 1323.4
Apr 2012 1334.6 1172.2
May 2012 €35.4 562.2
Jun 2012 918.5 824.0
Jul 2012 €85.5 822.4
Aug 2012 998.¢€ 12€5.5
Sep 2012 784.2 768.6
Oct 2012 985.0 110S.
Nov 2012 882.8 1106.7
Dec 2012 1071.0 1337.8
png(file = "rainfall combined.png"™)
plot(rainfall.timeseries, main = "Multiple Time Series™)
l.timeseries, main = "Multiple Time Series"™)
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