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) Shri N.B.Education '.
Shri Venkatesh Mahavidyalaya, Ichalkaranji
organised

ONE DAY INTERNATIONAL CONFERENCE

“Advanced and Innovative Practices in Commerce & Management, Science & Technalogy,
Humanities, Languages and Their Role in Achieving the Exponential Growth”

In cnllaborailon with

Shivaji University Commerce & Management Teachers Association, Kolhapur

wid
BVDU's Institute of Management and Entrepreneurship Development (IMED), Pune
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THIS IS TO CERTIEY THAT PROE/DR...vvoooooiioo JRAJSHREE §. NIKAM
.....COLLEGE OF COMPUTER APPLICATION FOR WOMEN, SATARA

HAS CONTRIBUTED A SCHOLARLY RESEARCH PAPER ENTITLED

TO BE PUBLISHED IN
A "ManionaL Peer ReviEweD INTERDISCIPLINARY E-JOURNAL' IN THE MONTH OF ApriL-2020
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4 SMT. HIRABEN NANAVATI INSTITUTE OF msj
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Certificate of National Conference 2021
This is to certify that

L

Mr./Mrs./Ms./Prof./Dr. €

from

h'f Wﬁen / submitted paper / presented pape rentltled

CMC G‘NGH of Sa-‘rlwn- MUﬂC\ﬁ on

NATIONAL CONFERENCE 2021
On

“Phygital: The Way Forward”
25" and 26™ June 2021

In Association with

ISTD, PUNE Chapter

Dr. Kishor Desarda Dolly Pandey Dr. Mihika Kulkarni
Managing Commitee Member, MKSSS Training & Placement Officer, Director incharge
Chairman, CDC (HNIMR) MKSSS's (HNIMR) MKSSS's HNIMR
(Conference Convener)
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Yashaswi Education Society’s
INTERNATIONAL INSTITUTE OF MANAGEMENT SCIENCE CHINCHWAD, PUNE, INDIA

An I50 9001 : 2015 Certified Institute

Approved by AICTE, Ministry of HRD Govt. of India, Recognized by DITE, Govt. of Maharashtra,
Affliated to Savitribai Phule Pune University, Accredited by NAAC.

International Conference
on
Innovations in Management Science (ICI2MS - 2021)

(5th & 6th March 2021)
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' This is to certify that :
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: Dr. Dhananjay. R. Vidhate :
e MKSSS's College of Computer Application for Women, Satara. :
’: has Attended / Participated & Presented Paper titled Role of Computer technology on Pharmacy in India :l
' in the two days International Conference y
] ]
: on “Innovations in Management Science (ICI2MS-2021)” held on 5" and 6" March 2021. .
: . :
] .- ]
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3 e Dr. Shivaji D Mundhe Vishwesh Kulkarni
' Dr. Vandana Mohanty hediagbye hose bl | :
Convener 2 Chief Caonvener Yashaswi Education Society !
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“Education for Knowledge, Science and Culture™ - Shikshanmaharshi Dr. Bapuji Salunkhe
Shri Swami Vivekanand Shikshan Sanstha, Kolhapur’s

Arts and Commerce College, Nagthane

Tal & Dist. Satara

One Day Online National Conference
On

“Problems and Dimensions of Urban Transformation™
Organized by
Departments of Economics, Sociology, Political Science, History and Geography
Saturday, 17 April 2021

____________
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7|  CERTIFICATE | . -°%

This 1s to certify that NITA NAGESH BARGE of College of Computer Application for
Women, Satara has participated in the One Day Online National Conference on “Problems and

Dimensions of Urban Transformation™ as a Resource Person / Chair Person / Member of Organizing

Committee. He / She has presented research paper entitled “2Ig3 BT HETSiD e GRUTH”,

_f“'ti\ff € J ETnaia =S e P D

Dr. A. D. Jadhav, Mr. R.M. Kamble, Dr. J.S. Patiil,
Organizing Secretary Convener Principal




Vidya Prasarak Mandal’s

Dr. Ghali College, Gadhinglaj

Dist: Kolhapur (M.S)
(NAAC Reaccredited ‘B’ Grade)
Affiliated to

Shivaji University, Kolhapur
Organizes

One Day International Multidisciplinary Online E-Conference
On

Sustainable Development in Science, Social Sciences and Languages

| S S

This is to certify that Prof/Dr./Mr./Ms/Mrs. Mrs. Anagha P. Bartakke (M.Com) Asst. Professor, B.C.A College, Satara has participated in One Day

International Multidisciplinary Online Conference on “Sustainable Development in Science, Social Sciences and Languages” organized by Department of

Chemistry. Economics and Marathi of Dr. Ghali College, Gadhinglaj on 30th May 2021.

He/She has Participated/Published/Presented a research paper entitled Indian Health Care Industry: An Overview

Ce e k
| U\ a G e
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Organizing Secretary
Dr. Mangalkumar R, Patil
Principal,
Dr. Ghali College, Gadhinglaj

Convener Coordinator Coordinator
Mr. Ashvin G. Godghate Dr. Dattatray N. Waghmare Dr. Nilesh. K, Shelake
Department of Chemistry Department of Economics Department of Marathi

Issue of Certificate-30 May 2021




INTERNATIONAL JOURNAL OF CREATIVE
M RESEARCH THOUGHTS | ISSN: 2320 - 2882
uw‘“ An International Open Access, Peer-reviewed, Refereed Journal g

The Board of
International Journal of Creative Research Thoughts
Is hereby awarding this eertificate to
Dr. Mrs. Kishori Pawar
[n recognition of the publiecation of the paper entitled
IMPACT OF INFORMATION TECHNOLOGY GOVERNANCE PRACTICES ON
THE PERFORMANCE OF SELECTED BANKS IN WESTERN MAHARASHTRA
HYPOTHESES TESTING

Published In JCRT (www.ijert.org ) & 7.97 Impact Factor by Google Scholar

S

PAPER ID : IJCRT2004246 3 EDITOR'IN CHIEF
Registration ID : 193548 2 >

IJCRT | ISSN: 2320-2882 | IJCRT.ORG

Elchﬂla rly open access journals, Peer-reviewed, and Refereed Journals, Impact factor 7.97 (Calculate by google scholar and Semantic Schg
i Al-Powere search Tool) , Multidisciplinary, Monthly Journal
INTERNATIONAL JOURNAL OF CREATIVE RESEARCH THOUGHTS | IJCRT .

An International Scholarly, Open Access, Multi-disciplinary, Indexed Journal
Website: www.ijcrt.org | Email id: editor@ijcrt.org | ESTD: 2013
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International Research Journal of Engineering and Technology (IRJET)

i A ISOHO0T ; 2008 Certified Journal )
&k hereby wowarding this cortificate to

Dr. Kishori Sachin Pawar

Lown |

& recaguition the publication of the manwscript colitled

Information Technology Policy for Banks
puthlisthed i our ~Sowrnat Polame 7 Sue 4 Apnil 2020
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Edltpr in Chlef

www.irjet.net
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UNIVERSITY PROFESSORS' ASSOCIATION

(Reg. No. : MAH/82/2013 (NAG.) %‘

(ISSN : 2455-4375)

Cortcate

ARCHANA KULKARNI

HAS CONTRIBUTED A SCHOLARLY RESEARCH PAPER ENTITLED
A ConcepTuaL STuDY OF DEPRECIATION IN FIXED ASSET ACCOUNTING

TO BE PUBLISHED IN
A "NaTioNAL Peer REVIEWED INTERDISCIPLINARY E-JOURNAL' IN THE MONTH OF APRIL-2020
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Prof. Akash Bele Dr. Anil Dodewar Dr. Devendra Bhungade
~ (Executive Editor) (Editor) (Chief Editor) (President)
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INTERNATIONAL JOURNAL OF SCIENCE & |
ENGINEERING DEVELOPMENT RESEARCH

An International Open Access Journal ISSN: 2455-263 |

Certificate of Publication
The Board of
International Journal of Science & Engineering Development Research

Is hereby awarding this certificate to
Seema Patil
In recognition of the publication of the paper entitled
A Comparative SEO Techniques Analysis on core WebPages and its
Effectiveness in Context of Google Search Engine
Published in Volume 5 Issue 3, March-2020

Co-Authors -

Paper ID - IJSDR2003071 f

www.ijsdr.org | editor@ijsdr.org | EE



INTERNATIONAL JOURNAL OF SCIENCE &
ENGINEERING DEVELOPMENT RESEARCH

An International Open Access Journal ISSN: 2455-263 |
Certificate of Publication
The Board of

International Journal of Science & Engineering Development Research
Is hereby awarding this certificate to

Seema Patil
In recognition of the publication of the paper entitled

| ICT plays a vital role in social and educational sector on accidental occurrence of
covid-19
Published in Volume 5 Issue 5, May-2020

Co-Authors - _
S ennn

Paper ID - IJSDR2005083 Editor-In Chief

www.ijsdr.org | editor@ijsdr.org
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Puna District Education Azsoclation's

Annasaheb Waghire Arts, Science and Commerce m Otur

Tal; Junnar, Dist: Pune - 412409

HAAC -Rracoradited "B’ = Ty g e
Affiliated to University of SPPU, Pune
= = -
Organized by Department of Commerce,Otur (Puna) l: l: 'm
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B.C.U.D, Savitribai Phule Pune University, Pune

CERTIFICATE

This is to Certify that, Mr./ Mrs. / Prof. / Dr._Bngali ChoadeakKonk Solunkhe

of College o) Compuber Hf.flimhm_&unm.m,sn}un. has Participated / Presented Papar / Resouree Person /

Chirperson | Chiel Guest, in two days National Level Seminar on, *Impact of Cashless Economy - Challenges and Opportunities,”

held s, Annasaheb Waghire College, Otur, on 31" January and 01" Febuary 2018

He / She presented a paper entitled “Im?lmnhan_b'hjmm_ﬂz@hu:m of Selecked
Mahila Co-gperakive BonKs in Mdestern Mahoraghbra?®

His / Her active participation in this seminar is deeply appreciged,




R:].lnt Shlkshm S.iru.ﬂus,.

D.P. Bhusale College, Koregaon

Dt Satara-415 500
NAAC Accredited ‘B’ Grade

National Seminar Organized

by
DEPARTMENT OF ENGLISH
on
STUDY OF MINORITY LITERATURE
12" February, 2016

Certificate

This is fo certify that Prof/ Pe7 e Mis. M&Mlam_llm
has purtic rpulﬂf s it Besorerer Person)/

of Kangasbela & —

Chaipirson / presented a paper mnﬂaf m of 'Sdf d‘—"—“’ o I Amita Nﬂj’.!_ém mal
LA Mak

i the National Seminar on ~ Study of Minority Literature” held at L.P Bhosale College, Korcgaon on | 2 A ebruary, 2016
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Anita Nair's Mistress: A story Self-realization

Dr. Mrs, Kalyani Jitendra Bartakke
Awst, Prof | Deptol English,
Ul lepe ool € pmpter Apphication lur Womes, Satar

Abstract :

The Self is a self-orpanizing, interactive system of thempehits feelings and aspiration:

whieh exemplifies the nnigiteness af an indevidieed As all thee hrnan activitiey are cenfered
an these endeavors in prrsaid of the self, the grest and recreation. In At Neir s fietions,
Ay explore

her characters have come out of their struggles in their identity crasis. Her oy
the freedom of the woman to fulfill herself basically as a himan being, The presemt artiele

fntends to explore the searching for the self and recroation of it, to redefine the role

H:'_!'u'nrrf.-u sl roi izl T RIS T R,

Anita Nair, o versatile woman novelistwas born on 26" January, 1966 m
Mundakottakurissi near Shornur in Kerala. She is one of the most emerging post-colon:al
novelist of modern India, presents her characters in search ol their own sell. She is a
bestselling author of fiction and poetry, her novels, Her novels The Better Man and Ladies

Coupe have been transfated into 21 languages. The awareness of “self is an essential aspect

of the personal life of a man or woman. in case of women, especially in Indian social life, 1t
is difficult for them to realize their *sell’. For ages, they have been subjugated by the male

beings, and the social as well as cultural practices have suppressed their identity. Anita Nair

has shown this through her novels.

Man expresses the awareness of the self through his spontaneous expression  and
e tendeney he shows through his purposive action in life. Ester Fialova (201 1:45) says:
“There are two aspects (o the cxpression of a dynamic
personality an individual grows, develops and slowly builds
u concept about his or her sell.”
The tragic heroes in the ancient Greek tragedy appear to be plagued by the question
about their self, their anxiety about their very existential status, They were involved their
quest aboul the self. their personal life and their place in the society, The Greek tragic

heroes consulted the Delphic oracle when they were upset by the question of then existence.

100 dngeedin draiiniey Sattapal e Bevlvig el e=foriirannd
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how they came ingo this warl,

P Nl P

fi el s

AR T

the cause ol their Bemng. As man is

& social animal, his

Feing acquires meaning in nviranment, his past, presentand what s

relation to s social ¢
fulure ig going to be,

Anita Mair, in her fiction, presents her male and female PrlEgonIsts tying 1o CRpress
goals they would like 1o achieve,

o look for meaning of their life, Her prolagonists are
who suffer physically and psYy

their *self”, their hopes and fears, (he

their joys ang
SOMTOWS as they iry

mostly women,
cholagically in their family set-up, They ure Trustrated

disappointed or somenmes they ike Mukundan in The Better Man,

suffer a sense g zuilt (1

Like Mukundan, the female PratiEenists in Anity Naje

mdividuality and nctualiz

s fiction also Struggle to achieve their
ation of their splf,

Her characters appear to strive for (he

their obligations 10 the family, their daily
ilures.

cxpression of their self while strugaling 1o gl
e inMzenced by ups and downs, victories and {

In Misiress, Anita Nuis presents: the

stary of women and
emctional crisis as a resyii of betr

ayal, disappoiniment
a patriarchal society. a woman's |jfe 15 controlled b th
or the husband, and flouting of

men who experience

and shame or (he feeling of guill. 1n

moral and social code, of the father
this code can result o tragedy. The
books, and the

e

Ie are nine chapters of
nine chapters epresent nine elements of e
which are Strangam, H

inakan, Beebhalsam, Adblugym,
the prominent emotional state in

the novel dividey inte three
‘Rasas’ from the Indian classjeal Poetics, asyam, Karynam,
Roudram, Verram Bhay; and Shagntuy which descripe
the life of the characters portiayed,
[ the fiest part of the novel, the WICr presents the ehetloed life ¢
India, where
AEe ways atthe back of the i

door or o bael door of the kitchen,

if the Arab Wimen

- Arabipattanam n the Southem the Muslim women ape

restricted 1o the
MAFTOW pasy

un road, and (he Women are supposed 1o use a side
They come acrogs ng Strangers and they

o venture gup of the narrow
slreet. But, §

U ol supposed
steeet, The strangers also are poy allowed
aadiya, the yYoungest in the f

W use the narrow
amily, hankers afier
the narow slrgpe,

freedom beyand the w
nen living in ths shettosd |ite

f
1=

alls ang
Mu:.']im WO

are doubly oppressed by
patrarchy and e Muslim g religions practices. They
Hlirely dependen un th
reading skill, as the .|"u1!|1'-.'||

a0 Nt sent 1o sehiel
e male members 3

Hd,
ceonomically, they are o

f'the family, Suadivit has
ed to Jearn only reading,

M Women are alfow. There is thus, nercor




drserimmmatigen smpesed by the religosn

Womon m Amvipstadmn are it merritied U g
it of the i walls. They have i cover their face bully cucept therr eyes. Hut men were
tiee to go anywhere  There was seasshore and Saadiva could bear the roar of the wives, b

¢ and the other women were i allowed 1o gu

Saadiva's tragc story 18 the result of bet guest o feoodom . She breaks the lasws
piesciibed lor wonen by the steiet Mslun commamity. 10 s Ber “sell which longs tor
freedom and the 15 cunous 10 keow what lies bevonyd the wallh  Saadiva’s story 15 het
1“"‘“"’-3 for seif-remhation.  She v unguenchable cunosity 1o keew what lies beyond th
walls Al her actions are mativated by her longing for freedom and curivsaty of what Ties
bevond,  This leads to ber firw disobedience of her Tather's authomity

self-hood and ransgressions ber father's order

She craves Tor her

Sandiya's father, Hajh Najih Masood. was one of the selipious leaders amd he wis

wery stngl, Saadiyva, being the younpest af te Tamily, ventures dbout in the street, and ber

curipsrty drves her beyond the worrow street and mto the common alles. Thid s ber D

diebedience. Mouting the restrictions imposed by her father, who later pumisies her She
subjected 1o the ire of her futher, whe brands her with & hut iron rod, She not only crosses

the narrow alley, but also removes her blackiold of cloth covenng her face and ventures

nto the common allev. Here she comes across Sethu swatching her naked face Soadiva
blushed, ond Sethu was naturally, stnick by ber beanty and vouth  Saad va. who hardly

knew anythmg about vther people and their religion, ramed Setha "Hamid' and 1l @ 1w

1% T aware

+1th him. This was her second transgression. She calls Sethu Malik as st

cusience of any rehgon other than the Islam and any name other than the Mushim on

afe stmnchiy mumiins her love for hem, suffenne the pumshoent gven by her fathy
T I e AE L e 5 " A i ¥

Whon she addresses Sethu ag Malik he 1ells her he i Sethu, but she would not lister

1ok
She maste his name 15 Malik, siving:

"Hie of

Youare my Matil_ the incomparable one, wh
AT 1

1oucross the seas. Strong and traseht o Veader
srmoap mer. dae wiho would be trusted to brave the Ocean
1 witids and unknown wavs. You ane My Malik.

Do not vong see™

(Ms, P 1RS)




She stants her life with Sethu, but being a stainch Muslim, she wants her Koran, and Sethu

brings her not only, Koran bul also Ramavana and Matubbarata,  Sethuy so¢ Saadivg's

mariage 15 the intercultural and interceligious marriage.  Scthu was already wamed b
Duoctor Samuel mn the words:

“Everyday, you will discover differences You will find
that you have no meeting ground. How can there be one”
Thorns, sweat thirst that will be the sum total of your life

Every day, you will regret what you have done. and the
sorrow that it will cause will have no place for
happiness.”

(5. P 18783}

Saadiys finds herself alienated as she now realizes hes mter-religious identiny of bemg
Muslim by birth and Hindu by marriage. But the real problem occurs when Sasdrva 2
birth 1o @ son. She wants to niime her son as Omer Masvod and would like to Srng b
5 & rue Muslim. Sethu, of course, would not have it so, and she angrils tells by &
the house and his son. It is a question of Saadiva’s self. her identity, which s beseg demied]
to her. She becomes conscious of her own self, which is challenged by Sethu asamg her to
leave. This is the last straw on her marriage. Saadiva's very selfl 15 challenged because

...... have her son
Sandiya realizes her mistake, She now repents that she cloped with her Hamud wao really i€
the Hindu, Sethu. Before the birth of ber son. she makes Sethu sromise telling

b ]
wllisd,

my child to know God. my god. | wam my child 10 belong " MS. P 197 And Sethy assured

...... "\ sunnat), and
other five acts of cleanliness 10 be performed. Sethu obiects 1o this hecase e believes the
dectsion of rituals ke circumeision should be fefl 10 the san whena ke grows um, 0L

enough to decide for himself” {15, P.227) But. Saadiva is very sTubborn. She maintaing hes
argument saying
"1 am o Jdeseendent of the origmal Rahiss. In me is
the purest of Arab blood. lslam, as we prachse it s
4 religion thal demands sacrifice In v vil
Muslims are convers,
rever know what o

lage. the
No matter what, they will
B 0 be 2 mue Musim
Everything is compromised 10 make it accep
My son is niot & convert, He has my bloed ™

tabig
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She stans her Life wib Setha, but being o stnel Musling she wanls her Kormn, and Sethu

brings her not only, Koran but also Ramayvana and Mahabharata  Sethu and Saadiya's

nercage 15 the interculiumal and interreligious marmiage.  Sethu was already wamed by
Diovtor Sumuel in the words:

“Everyday. you will discover differences. You will God
that you have no megting ground, How can there be one?
Thorns, sweat thirst that will be the sum total of your life,
Every day, you will regret what you have done, and the
sorcow that it will cause will have ne place for
happiness.”

(M5 PIRI-RD)

Suadiya finds herself alienated as she now realizes her imer-rehgious identity of beng
Muslim b}' birth dnd Hindu b}f marriaga_ Bt the real prub]l:m oecurs when Ra.‘:uil_va Pves
birth 1o a son. She wants to name her son as Omer Masood and would hke W bring him up
as @ true Mushm, Sethu, of course. would not have it so, and she angrily tefls her 1 leave
the house and hug son, 1t is a question of Saadiya’s self, her wdentity, which 55 being dened
to her. She becomes conscious of her own sell, which is challenged by Sethu asking her w
leave, This is the last straw on her marriage. Saadiva’s very self is challenged because
without her Omar Masood, her son. her lile has ne meaning and she cannot have her son.
Sundiva realizes her mistake. She now repents that she eloped with her Hamud. who really 1=
the Hindu, Sethu. Before the birth of her son, she makes Sethu promise telling ham, "1 want
my child to know God, my god. | want my child to belong."(M5, p.197) And Sethu assured
her at that tme, bt when the son grows up, she insists on the ritaal of "Kintan” (sunnat . and
ather live uels of cleanhness to be performed. Sethu objects 1o this because he believes the
Bevision of rituals like circumesion should be left o the son when he grows up, “Old
spough to decide for himself” (M5, P.227) But, Saadiya is very stubborn. She maintains her
argument saying:

“ am a descendent of the original Kahirs. In me 15

the purest of Arab blood: Tslam, as we praghise 1L, 15

a religion that demands sacrifice. In vour village, the

Muslims are converts.  No matter what, they witl

wever know what i is o b a e Muslim.

Everything is compromised to make 1t acceplable.

My son s not a convert. He has my blood.”

LR P27



Sethu, of course, disagrees with ber. Sasdiva, #ith her saunch Muslim faitk. has no option

but w et her life, She cannat have bher son, por can she gor back 14 her father Saadiya ends

her life walking into the wea

Sapdiya’s mragedy results from her msistenge on marmamming her self-hood. the s
that is shaped and deeply informed by her relimous belie!. She sacrifices her life o be true
0 her *self”. Sethu names his son Koman, and the child “Koman' i3 lefr to the cars of sister
Faith Sundiva maintasms her identity by sacrificing her life. She could not compromase with
her selfhood, Saadiya’s tragedy results from being broughe up in an solazed suthortanen et
up which is very oppressive. She is the victim of alitnatior 25 she mamies 2 Hindu, Sethu
Her society 15 5o nigid and powerful that she loses the [dentity of her own in it Sasdiva's
story ends in ragedy because she = not ready 1o compromise her seifhood. her reipous
ientity

4

In a patniarchal society, 3 woman's world i severels controlled by the tradition of
male-dominated socisty. In & family, this tr=dition |5 embodied o the hushand whe o
supposed to look after her well being. and who it alse the cause of Rer sufferings. She
cannot (ake hor own decisions affecting the Saomly  Szading i+ comtrollad by patmarchal
cunvention that severs the woman's connection with her parents in the sense that zll the
decision about  her are teken by the hushand or the in-laws. In Sasdiya’s case. she has no
option o go back 1w her parents. nor can she five with her husband as her “w«lf
challenyed. the “sell” which /s deeply influenced by her religious Deliell She chooses 1oend

= e -—-.-‘

ey [ife rather than sacrifice her s2il-nooc.
Amita Nair's female characters Belong 1o & new genération, who sppear to have new
velms of life and of man-woman ::Jaliansh:p Thav mske their own choices. Yar these

warmen siffered in their Hife on accourt of the patriarchal dominatics and imesponsihilin

V= smd womsn In Anite Nair's nreels struggle to schieve their celfhood, through a lot of

Terng  The chameiers 1= Anits Nair's fotivn, men sad wWomen both, endire bardshin,
fore Aominetion Bt ermerse srceessful pfter their tial of [ife
Rejerencoig:
s, i, Wewrs Mg 1, i e '.B_”_ 5 i':,,l_.
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Cloud Computing: Empowering the Education Sector

Rajshree Shamrao Nikam
Asst. Professor
Mksss sCollege of computer Apphication for women Satara, Maharashtra. Tndia

Abstract

Edureation play importawt role in secial &economical growth of country. Today 's world it digital world so naw a
dav’s classroom feaching- learming process moving ltowards technolfogy. Studeniz are becoming more fechnology
driented, so it is importon to concentrate on latest technology corporated in education secior. One of the new and
powerfil technology mow a days is cloud computing. Implementing cloud compuiing, it becomes possible fo bring
teachers and lsarners together on a wilqueploiform. Teachers can also tie together mew and immovative classroom
Structures through cloud computing Cloud Computing provider reliable and clear as crysial storage solutions. The eloud
helps to create modern, bmmovative classrooms. Cloud computing can kelp to enhance studenis learning experience and
improve education values. Thizs paper focuses on impact of cloud computing on education sector and rele of cloud
compriing o empowsring educaiion secior.
Keywords: cloud computing, cloud in sducation, Sofiware -as a Service (SaaS), Plafform as a Service (PaaS), and
Infrastructure as a Service (Jaas).

Introduction

The word “Cloud computing™ was first used by Compag 1 1996 and popularization was done by
Amaron.com when they had introduced Elastic Compute Cloud [1].In this era people are engaging more in
ICT. Education sector 15 not out of this trend. Most of the educational institutes, students now rely on web
based educational svstem{ electures. assionment submussions etc), everyvthing 1s now online There comes the
need of cloud. Cloud education 15 new concept in education area. Flexthility 15 the heart of cloud computing, it
offers to create, save, share and work together from anywhere, at any time and at any place The future of
education is in the cloud.

According to Technavio marketing research, the global cloud computing market 1n education will seea
compound anmial growth rate of 26% through 2021 as educators within K-12 schools, colleges, and
uversities try to enhance efficiency and improve the overall learning practice. The term Clouds 15 an over
sized group of simply shared and accessible resources which may be dynamically reconfigured to regulate to
permitting additionally for optimum resource ublization [2] It 1= becoming an adoptable concept for
educational sector with its dvnamuc scalability and usage of virtualized resources as a service through the
Internet. Cloud storage 15 provided storage facilities through the network and data stored in local storage
service provider to provide online storage space [3].Using cloudcan be utilized to build a ligh quality
education system Cloud provides a vanety of services for giving qualitv education by providing latest
infrastructure in terms of hardware and software. An Internet user can interact with multiple servers at a time

and the servers can also trade data with each other [4].

Cloud Computing
The term cloud refers to a network. It1s a technology that uses servers on the internet to manage, store,
and access information online rather than local drives. The data can be anything such as tmages. audio, files,

video. documents and more.
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Fig 1.Picture before and after cloud computing

Above fig shows that in the server room, there should be a database server, mail server, networking,
firewalls, modems, routers, switches, configurable system, high net speed. and the maintenance engineers. To
create such IT mifrastructure, we need to pay out lots of money. To overcome all these problems and to reduce
the IT mfrastructure cost, and for that solution 15 cloud computing Low cost cloud-based services are used by
learners to support learming, social interaction, content creation, publishing and collaboration [5] Examples of
cloud computing services includes Microsoft’s SkyDrive Google Drive, Apple iCloud, Amazon Cloud Drive
etc.

Cloud computing is based on Service model.
1) Software-az-a-Service (5aaS)
2} Platform-as-a-Service{PaaS)
3) Infrastructure-as-a-Service(IzaS)

[ Cloud client

E'J'Hb browser, Mobile app, stc

.
- SaasS
Application | CAM, Otfice suit, Emall, Games
L o
( Paas i
Platiorm Applications, Development,
Deployment tools

Infrasiructure Apphications, Developmant,
Deployment toals 1

Fig. - Categories of Cloud Computing

e
P

Software-as-a-Service (SaaS)
¢ SaaS 15 known as 'On-Demand Software service’.
» Inthis model. the applications are hosted by a cloud service provider and revealed to the customers
over internet.
» In SaaS, related data and software are hosted centrally on the clood server.
o Tlzer can access SaaS by using a web browser.
» Office Suite, Email games, etc. are the software applications are provided as a service through
Internet.
» The compames like Google, Microsoft provide therr apphcations as a service to the customers
Advantages of SaaS
*  Saal s easy to buy because the pricing of Saa¥ 15 based on monthly or annual subscription and 1t
allows the organizations to access business functionalities at a small cost, which cost 1s less than
licensed applications.
*  S5aa5 needed less hardware, because the software is hosted remotely, hence organizations do not need
to additional #rvestment on hardware. Less mamtenance cost 15 required for 5aaS.
Disadvantages of Saas
*  Saas applications are completely dependent on Internet connection.
s It is difficult to switch between the SaaS vendors.
Platform-as-a-Service (Paa%)
* PaaS5 15 a programming platform for developers. This platform i1s generated for the Developers to
create, test, run and manage the applications.
» A developer can eastly write the application and deploy it directly into PaaSlevel
» PaaSprovide the runtime environment for application development and deployment .
+ Examples-Windows Azure Google Apps Engine{GAE), SalesForce.com
Advantages of PaaS
» Developer can focus on the development and modernism without worrving about the infrastructure.
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» InPaaS_ developer only requires a personal computer and an Internet connection to start build
apphications.
Disadvantages of PaasS
* One developer can write the applications as per the platform provided by PaaS vendor hence the
moving the application to another PaaS vendor 15 a problem.

1) Infrastructure-as-a-Service (Iaas)
» TaaS 15 a technique to deliver a cloud computing infrastructure hike server, storage and operating
system
» The customers can access these resources from cloud computing 1 e Internet as an on-demand service.
o InIaaS. vou buy complete resources rather than purchasing software, server, data centre space etc
» TIaaS also called Hardware as a Service(HaaS).
Advantages of Iaab
» In IaaS, user can dynamically choose a CPU, memory storage, PC configuration according to ther
requirement .
» Users can easily access the huge computing power available on IaaS Cloud platform.
Disadvantages of IaaS
» TaaS cloud computing model 15 dependent on ease of use of Internet and virtualization services.

Current Scenario Of Education Sectorin India

In current scenario ICT integration 1n higher education s very important. As per the survey [7] 80% of
teaching in India 15 done through tradmional methods. To improve Imdian education services Indian
sovernment has to take one step towards the development of IT infrastructure. In India education system 1s
alwavs hased on the marks and grades. But in real life the practical knowledge. practical thinking and some
practice 13 required to remain m competition [6]. Practical knowledge has great impact on career In Education
sector to tmpart the practical knowledge Tnstitute has to build latest IT Laboratory which required highest cost
i hardware configuration and due to technological obsolescence it will becoming recurring cost for the
institute. Hence there 15 need to remove unfeasihility and find out feassble solution and the sohntion 15 Cloud
Computing service.

Implementation Of Cloud Based Technology In Higher Education

D] Muel=—=nalralim - Parculs
& T lmsay ol ACtivilies I/d_-q: ] = Parformenge
& Teschers Profile b Ny o ¥ AsEpmmenis
»  Students Activiry —E 2-/‘ » Results
*  Parcnls Interaction I"'“"‘“—F"»-..': e ’ & Meetings
- s v e
Feachers Clnsses srdents
» Class Prreporaticn s PIFT s Aoimations, - \|.1'.||1!.' hizterals
& Vilen, FPFT s Vidleos, ete & Mccshprtinonts
ATHTHATIOT §Ta o Stmdents Activity o Rssults
o Srndenis Records * Videos PFIPT's

s [rymamic Edimmg
Tesching Malerials

Fig.3: Different users of cloud in education sector

Example 1s the support of Massive Open Online Courses (MOOCs). which first appeared on the higher
education scene in 2012, By 2016, through leveraging cloud-based infrastructures, global MOOC enrolment
figures had reached 38 mullion, with courses being offered by the world's foremost umuversities such as
Stanford, Harvard, and Columbia.
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Following fig shows difference between legacy e-learning and cloud based e-learning

=|

Buy assats HW and 5W Buy service
Acquisition -  Dwin technical architecture Mo technical architecture
reguired
Pay for assets =  Pay for use
Business - Dverhead for administration - Limited administraticon
= Internal Metworks =  The internet
Access - Corporate desktops = ANy computer
-  Notshared - Shared
Technical = static = Partly scalable
- Dynamic
- Expensive - Cheaper
Delivary =  Langthy = Reduced time

Fig 4. Difference between legacy e-learning and cloud based e-learning

Benefits Of Cloud Computing In Education

In education area Educational institutions do concentrate more on research & teaching learning rather
than how to implementing complex IT mfrastructure. Cloud services provide cost effective communication &
learning system without large capital investment in IT infrastructure. Cloud computing in education sector
helps students, teachers & admimstrators also. With group of industries around. the world 15 recognizing the
power of cloud based systems. The Cloud has offered very important potential m changing how education as
an industry works from with the wiewpoint of offering online programs so as to transform the traditional
working system to cloud based education system The teaching learning need of current generation students &
teachers are different from past generation As time changing learners i current generation preferably use
technology. So learner’s learn from cloud based education system With the help of cloud based system
learning contents can be retrieved from central place and can be accessed from anywhere and anytime instead
of accessed from local servers. Learners don’t want to relay on local server.

Following are some of the benefits of adopting cloud computing 1n education sector

1. Makes academic process more well-organized and Improves institutional productivity

Academic institutions places 1n different building or campus, so central point 1= required to access data
from anywhere and anvtime. So 1t's possible with cloud computing and 1ts result turns to academic process
more effectively run in nstitute and automatically improves institutional productivity.
2. 24/7 Access to Learning Resources and Universal information access

Cloud based application help to learners. Learners will be able to access learning resources(lessons,
websites, assignments, videos, quizzes etc) anvtime, anvwhere. Tt saves learners time. Documents are mstantly
available from wherever you are.
3. Unlimited storage capacity

Cloud computing offers limitless storage. Your computer's current storage capacity of hard drive 1s
small compared to the hundreds of Peta Bytes available i the cloud.
4. Instant soffware updates

Ancther advantage to cloud computing is that you are no longer faced wiath choosing between

obsolete software and high upgrade costs. When the application iz web-based. updates take place
automatically. When you access a web-based apphication, you get the latest version without needing to payfor.
5. Easier group collaboration

Sharing documents leads directly to better collaboration Many users do this as it 13 important
advantages of cloud computing multiple users can collaborate easily on documents and projects.
6. Pay Structure

Payv structurewhich means users only pay for those resources that those use by customer
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Conclusion

Technology plays a vital role 1n transforming education sector and taking it to higher level Cloud
computing iz definitely one of the mnovative technology which 1s entered m werldwade education sector.
Cloud computing plays important role 1n improving the present status of education sector. The advantages of
cloud computing can support education institutions to solve some of the common 1ssues such as privacy, cost,
quick and effective commumication, security, flextbility and accessibility This paper present how cloud
computing mmportant m education sector for e-learmng solution development.
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Abstract-In 217 century whole world iz dependent on Information Technology where accuracy, trustworthiness, speed have
huge impact The fee collection progression in college i3 very crocial procedure as fee structure for every student is
different The fee structure & analysis tool 13 designed and developed for fee diztribution sheet and total collection sheet
preparation with various reports required at wasversity level and college level In manual procedure has some chances of
human error. This is the reason that many educational instifnte are shifting from manual proceszs to Fee stractore and
analysis tool. There are many advantages of Fee structure and analysis tool like paperless system automatic calculation,
and zafe and zecure ete. The aim of research work is to develop a Fee structure and analysis svstem tool for college to
make fees related activity and process easy, efficient and veer friendly.

Keywords: Fee structure, fee instalments, fee distribution. Flexibility

I INTRODUCTION

Admiiniztration department of any instiiute or college plays
an important role. Academic course fee collection and
Diztributicon iz one of the most important admimstrative
works. Tt represents college or institute’s economic
growth. Meost of students from rural and urban areas not
able to pay course fee at a time 5o they want concession to
pay & fee in instalments. So they pay fee in one two of
three instalments =zo it iz very tedious task to keep tract of
students paid feez and stndentzs pending fees et
Complexity of administrative work has increased, if
insfitnte mun variou: courze:. The “Fee structure and
analyzis fool” iz standatone desktop application. This
software iz very much helpful to administrative department
of college to maintain information of student’s fees. This
zoftware hold all information of students feez like paid
fees, pending fees. no of instalments, course wise fees paid
by students. fee heads priority etc. Thiz software helps to
zave a lot of time and power. This system can handle
millions of records. Any educational institute can use Fee
structure and analysis  system tool that helps  the
organization in keeping track of all record related to fee
activities.

IT. EXISTIN SYSTEM

At present. fee collection process iz done with excel
sheest but there is lot problems ccciirs as in fee structore fee
1z described under lot mo of heads like admizsion fee,
tuition fee, gymbhana fee, library fee, laboratery fee ete. In
exizting system. when students pay fees cletk manually
diziributes feex against given fee heads in excel sheet.
Some fee heads have some priority in fee structure so, paid
fee get distributed priority wise under the fees structure
heads. This task becomes very crucial task when the
students paid their fees in more than cne instalment. If no
of instalments get increased then no of records/tranzaction

€ 2020, CSE All Rights Reserved

related to particular stndent alzo get inereased. o it make
lot of mistakes by administrative department In the
exizting system it i3 very difficult to quick search for
particular student’s fees statunz.

Difficulties found in existing system —

1 Bequired of excessive man power
Enormous paper work
Redundancy in information storage
Tedious report generation

[P L ]

Anomalies doe to incorrect updates
III. PRAPOSED SYSTEM

Objective of designing and developing Fee structure and
analysis tool s to analysing students fees status | reduce
crocial task of existing system generation of accurate
reports of students paid feex and vopaid fees class wise
well as course wise efc.

A SYSTEM DESIGN

System development life cycle (SDLC) 13 a process
nsez during the development of any system SDLC
consizts of four main phases: analysis, dezign implement
and testing During analyvsis phaze, context diagram and
data flow diagrams are uzed to produce the process model
of a system. In system development life cyele {(SDLC); a
system model can be developed by uvsing Data Flow
Diagram (DFD). DED is graphical diagrams for
specifying, constructing and visualizing the system. DED
13 vsed in defining the requirements in a graphical view

[LLELEL

DEI¥'s are easily vnderstands by technical
and nontechnical users. It showed how the data moved
from one process to another, as well as its logical sterage.
In data flow diagram, the highest-level view of the zyztem
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is known as context diagram [4]. [3]. It i5 common
practice for a designer to draw the context level DFD first,
which shows the interaction between the system and
external agents which act as data sources and data sinks.
System Context Diagram iz shown in Figure 1. Comtext
Diagram represents entities such as,

Context Diagram represents entities such as,

» University

Vol 8, Issued. Mar 2020

These entities interact with result system. Entities on
the left hand side supply information to the system and
after processing that informaticn result is send to specific
entities mentioned oa the right hand side It represents
highest level view of the system [1].[2]. Context level
diagram shows graphical representation of fee structure
and analysiz zystem tool Thiz diagram helps to naderstand
the working of fee structure and analysiz tool at 2 one

+ Principal glance.
* Clerk
+ Student
- : University Rules, Fee Structure Srudent Admission Datails
University
University
PRN Details
University Fee Details
Principal Fee Reports
Fee Approval, Rules » Principal
Regarding Fee Structure
o ; \ Students Details
Admission Details
| - Fee structure +
Fee Receipt Details And Analysis L Clerck
Clerk
Tool x
Student Registration .
: Exam Fee Details
Details
Academic College Fee
Students Details Registration No.
b,
Student M crudent
Filled Admission Form
Fee Receipt

Figure 1- Context Level Diagram

BE.MODULE DESIGN

Following are the different modules designed for fee
structure and analysis tool according to Syztem Context
Diagram (SCD) shown in fig 1.

1. Student master

Thiz module iz used to collect zall required mformation
shout stodent for example registration no, student name,
address, admazzion date, course name_ claszs efc.

2. Course_master

This module 13 used to enter course details. Any college or
inztitute have wvariops courzez like BSC, BCOM., BA .
BBA MCA MBA =tc.

For example course 1d, course name, duration etc.

‘B 2020, UCSE All Rights Reserved

3.Fee_master
Thiz module 1z used to store courze wise as well as clazs
wise fee amount details according to fee heads.

4.Fee_challan
This module iz used to aceept student and fee details which

students are going to pay for particular coursze.

5.Fee_details

This module i3 vsed store students fee details of various
courses. When students are paid fees in instalments then
thiz file stored records as per instalments in proper priority
wize format
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IV. SAMPLE REPORTS OF FEE STRUCTURE AND ANALYSIS TOOL

1.Report of individual student regarding paid fees
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V. BENEFITS OF FEE STRUCTURE AND
ANALYSIS TOOL

WNow the colleges can use fees structure and analysiz tool
for improving the competence of their management
aystem.

Paperless Solution:

One of the most important benefits of nsing fee collection
system iz, it providez a paperless environment for
collecting student fee. The administrative team has fo
enter data and further maintain it on database.

Easv account management:

Now with the help of this software, the institutes can
maintain the student’s records easily. They can save
student's mformation like their profiles and even can
track student's activities like the paid fee, vnpaid fee
class wise feez details. and course wize fees details.

Data backup:

With the advanced automated fees structure and analyzis
tool, the instintes can get the student's record baclmp in
case of any data lozs.

Generate reports:
This system can easily track records and generate varions
reports according to paid and vnpaid fees of students.

VL CONCLUSION

Money 13 very important resource for any educational
institute, so collection of fee iz very impottant aspect. Fee
Structure and analysis tool 13 very helpful to any college
or institutes administration department Fee Structure
and analysiz tool store, retrieve, and maintain search

studentz fee records easily. Fee Strocture and analysis
tool generate various reports as per requirement like
individual student fee statns, class wize paid or unpaid fee
status etc.
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Abstract-

In 21" century learning within the online environment, often termed as "eLearning”,
differs from the long-established classroom learning process. As compare to traditional
classroom learming, online classroom learming gives lots of bengfits Ilike providing high
retention power, availability of vast information, flexible access, immediate feedback and
recognition, measurahle result and reporting etc. Developing effective collaborative online
learning activities begins with research oriented activities in education sector. Effective
online imstruction delivery in teaching learning process is very Iimportant. Studemnt
performance otitcome can be improves by online collaborative activities. Online
collaborative activities make easy for active learning, shared kmowledge, and support social
interaction. So i this research paper we mainly focus on importance of online collaborative
online lecrniing activities in teaching learning process and tools used for online collaborative
activities and there benefits and by using some tools how we can commurnicate with the
students by some assessment tools and community tools when we are riot able to take physical

class.

Eeywords- Collaborative learning, E-learning Assessment Tools, Community Tools, online I earning

I. Introduction

In the modern period of science and technology, especially, in the realm of
information technology, the approach to education has undergone important changes. The
philosophy of aducation has played a varied but essential role in shapmg and designing
curriculum. The word collaborative mean by produced by or mmvolving two or more parties
working together. The online word mean by while connected to a computer or under
computer control. Computers m today education era can be used for many purposes such as;

administration. guidance services, research assessment, and teaching and so on (Keser,
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1988). Online learning and collaborative learning are two different factors but making this

two factors together for interactive and effective teacher learning process.
II. Literature Review

The increasing recognition of the need for education to be closely aligned with team
plaving, project based learning and problem solving approaches has mcrease the interest in
collaborative learning among university and college instructors [1]. Smith and MacGregor [2]
demonstrate that the traditional teacher-cantered method for learming has been shifted to a
completely different method with the emergent of the collaborative learning. The new
method of learning which involve collaboration can provide number of sigmificant
educational outcomes include: critical thinking, metacognition, and motivation [3]. The
significant impact of the collaboration has increased with the use of technology [4]. Online
Collaborative Learming (OCL), sometimes called Computer-Supported Collaborative
Learning (CSCL) creates a Jaflah H. AlAmmary 1s with the University of Bahrain, Kingdom
of Bahrain, Sukair: p.o.box 32038 (phone: 973-39611193; fax: 973-1743449119; e-mail:
jalammari@ucb uob bh). Paradigm shift in teaching methods. OCL has more features than

face-to-face collaborative learning which make 1t more effective [> - 7]. These factors can
play an important role in enhancing the effective impact of OCL on the student’s achievement

and performance [8].
III. Collaborative learning

The term “collaborative learning™ refers to an instruction method 1n which students
at various performance levels work together 1n small groups toward a common goal [9] It 13
based on the concept that leamning 15 collective, so group members work next to one another,
talking and working through the Teaching learning process. If implemented properly, what 13

the effect of collaborative learning on student’s interest?
Positive Effects of Collaborative Learning-

In collaborative learning students are working and leaming together. Students must

adapt to the learning styles, behaviours. and abilities of others. Improved social skills 1n

stodents can improve their relationships with others in the class.
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Following are some benefits of cooperative learning
1. Improved academics
2. Higher level thinking
3. Social skills
4. Personal responsibility

Self-awareness

th

IV. Online Collaborative Tools for Teaching Learning

1. Assessment Tools-

Sr.No | Tool Name Use of tool in teaching learning URL

1. AnswerGarden Answer Garden 1s an onbine feedback app | https://answergarden ch
that can be used to obtain answers from vour
respondents. Tt allows users to create, share,
answer, and manages topic questions without
sioning up for accounts. Tt 15 a sumple app, it
has the possible to be used to accomplish a
large range of education activities, such as
brainstormung, polling, synchronous and
asynchronous communication activities, and
assessment.

EdPuzzle EdPuzzle1s a free assessment tool that | hitps:/edpuzzle com
allows teachers and students to create
interactive ontline videos by including either
open-ended or multiple-choice questions,
audic noies or commenis on a wvideo.
EdPuzrle 13 a formative azssessment tool for
teachers. Edpuzzle make interactive videos
with number of  websites, like
YouTube. TED. Vimeo, and Nattonal
Geographic.

(B

3 Google Forms Google Forms 15 a online tool which used to | www.Gmail.com
create forms, surveys and quizzes and share
the forms with other people

Teachers can use Google forms to assess
their students at the start of the class and
gauge prior knowledge. Also Google forms
can be used to give feedback to and receive
feedback from students and parents.
Similarly, learners can use Google forms to

measure their own learning

4. Classkick Classkick 15 online tool that allows to create | https:/classkick com
_course and assigmments that students work
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through on thewr devices at their own
location. Teachers can observe student
progress regarding thewr class and provide
fast feedback Through Classkick help and
feedback from the teacher, Classkick allows
students to namelessly request help from
their peers. Text. mmages, video, and audio
can be easily included mto assignments. Ttis
a large tool for synchronous  and
asvnchronons communication._blended
learming  classrooms. personalized leaming
Collaboration and cooperative learmins.

th

Poll Everywhere | Poll Everywhere 1s a online polling stage that | https. ' www polleverywh
allows students to vote on teacher generated | ere.com’

polls through text messaging. smart phone,

or computer by visiting this site. With a free
teacher account with Poll Everywhere, polls
can recetve 40 votesit 15 enough to hold
most classrooms. There are two types of poll
questions that can be used m the classroom:
multiple choice questions or open ended
questions. Teachers can easily create polls to
be deployed individually or as a senies of
questions. All polls can also receive
submussions through a combination of
devices. Students can vote online with a
Smartphone, handheld device, tablet, laptop.

or computer.
2. Community Tools
Sr. Tool Description TRL
No
1 Google Google classroom 13 developed by Google. | classroom.google.com |

Classroom | Google Classroom 15 an online platform that
increases the learning experience. Google
classroom 1z free web service. It 15 used to
make teaching more productive, collaborative,
and meaningful Google worked with
educators to create Classroom. It 15 easy-to-
use tool that helps teachers manage
coursework. With Classroom. e=ducators can
create classes, Create assignments, distribute
assignments, grade and send feedback, and
see evervthing in one place. With the help of
Google classroom teachers make teaching

LFA fntevdiscyplinary Naftonn! Prer Keviewed e<joarnd

WM, R L CRPEL B e-pinail : H.I"In!‘llJ'.,'i-'Hrlll‘j.,::HiIJ..ll.I. L2



UPA National Peer Reviewed e<journal

ISSN @ 24554374

learning process more mteractive. Google
Classroom 15 a free collaboration application
for teachers and learners.

Follow these steps to create a class:

1. Open a Web browser and go
to classroom.google.com. then sign mn with
your Google Apps for Education account.

2. On the Welcome panel, click the plus sign
at the top and choose Create Class.

3. In the Create a Class dialogue box, type
Class Name and Section.

4. Click on Create.

]

Padlet

Padlet 1s online bulletin board which can be
used to display mmformation. With padlet we
can easily create account and build a board.
You can use in many different wavs. It 15 free,
however you can make only three padlet then
after we mneed monthly and vearly
subscription. Padlet creators can also fair

posts. remove posts, and manage theiwr board
24/7.

Follow these steps to create a bulletin
board:

1.Go to www Padlet.com

2. Log in with your already established
Google or Facebook account OR. . Click on
“S1gn Up™ to create a new Padlet account

3. Click on “CREATE NEW PADLET™ to
create a new wall And display message as
Welcome to vour first Padlet wall!

4. Designe and manage wall and lavout of
wall as per your requirement

www padlet.com

TodayvsMeet

This online tool can be used 111 a no. of ways
to encourage students’ engagement and
interactivity 1 class. It 15 very easy to use,
even for beginners. TodaysMeet offers both
free and paid services, depending on the need
of user. One problem seen in classroom some

students feel uncomfortable to share their
ideas and thoughts. With the help of

11'1.1.":!:.10da}'smeet_com
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TodaysMeet students can raise their voice
which encourages to more active participation
in class.

It include-

1.Discussion forum

2. Include unhmited no of students 1n the class
3. Meetings

4. Presentation

5. Online Seminars

4 Scribblar Scribblar 15 the real tme white board | www scnibblar com
application. Scribblar also use to playing of
video and audio and the upload of documents
and the presentation of detaills from
websites. The purpose of Scribblar are online
trammng, revising artwork and i1mages,
brainstorming, <cales and prodoct demos,
mterviews and tests, and makes students
collaboration really easyv. Beside all of this 1t
keeps evervbody on the same page and
collaborators can communicate easily, With
Scribblar we find a way to replace the "scrap
paper” on our desk

> | Tvaddla it e ontine sohibomd B the:dipital | W INER com

classroom. Twiddla is also one of the easiest
online collaborative tool or platform. It has
simple user mnterface.

How to use twiddla-

1. Type wow.twiddlacomin your web
browser

2. Users can elect to create a free account
for not).

3. Those vsers who do not wish to create
an account still has access to all of
Twiddla’s basic tier options (Free and
paid tiers can be viewed
at hup://www twiddla com/pricineg aspx

4. On the home page, find the green
button noticeable “Go™ and click on 1t.

3. A whiteboard 1z launched within the
browszer.

6. The Twiddla host can now upload
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images, documents, etc.

7. A vwmique URL 1s also provided on the
right hand of the screen: This URL can be
shared with all collaborators to join in real
time.

8. To enable EtherPad (which allows all
users to have full control of the
whiteboard). click on the icon labeled
EtherPad.

9 To enable voice to voice communication
among users, click on the red icon labeled
Audio. Speak mto the computer's
microphone to ensure others can hear.

| 10. To begin real time text-based chat
with all users, type inside the dialogue box
that appears on the right side of the screen.

11.To save a snapshot of the whiteboard
or a transcript of the chat, click on the
“Save” icon which appears on the upper
right hand comer of the whiteboard.
Only registered users are permitted to
save their work as a PDF file or on
Twiddla’s cloud

" V. Conclusion

Online learning 15 education through Internet. E-leanung 1z plaving very mmportant
role 1n the present educational development scenanio. It has possible to change the whole
education system and due to this very reason it has become one of the most chosen subjects
for the researchers. Research works on e-learning are going on in vanous disciplines like
Mass Communication, Education, Information and Technology (IT) and Distance Education
[10].
Following are some benefits of E- learning

1. E-learning saves time and money

2. E-learning leads to better retention.
3. E-learning is consistent
4 E-learnming is scalable.

E-learning offers personalization.
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Abstract -

Solid Waste Management collectively in-
volves the regular waste generation, storage col-
lection, transportation, processing, recycling or
disposal, monitoring different types of waste.
All these services save a considerable amount
of money and also prevent the environment from
being impaired. The need for digitalization in
waste Management system goes ahead of in-
formation technology, still in developing coun-
tries not implementing ICT based integrated so-
lution for waste management

Satara is a growing city, so due to the
growing industrialization and urbanization rate
of solid waste generation will increase in the
coming future. Along with the commercial & in-
dustrial development of the city, the solid waste
management system needs to be revised ac-
cording to the need of the city. Solid waste man-
agement is a significant aspect of any munici-
pal corporation because if it is not done prop-
erly, it leads to pollution and diseases. As in
solid waste management process has lots of
activities from that are Waste generation, sepa-
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ration, collection, transport & transfer, treat-
ment & Disposal. So, there is a need to handle
all challenges individually from waste genera-
tion to the disposal and recycle landfills or
plants. The central government’s project 'Digi-
tal India’ launched in 2015, progressive digita-
lization needs to be implementing alsoin waste
management. The importance of an integrated
solid waste management system is 2 must and
requires seriousness in applying it to create a
good and sustainable Waste Management sys-
tem. In this research paper researcher attempt
to present solid waste transportation manage-
ment practices and disposal methods adopted
by the municipality. And identifying the oppor-
tunities and challenges to improve the Solid
waste management system. In this research
paper researcher mainly focus on waste trans-
portation management system and waste dis-
posal.

Keywords: Solid Waste, Solid Waste Manage-
ment, Waste Transportation, Municipal Corpo-
ration, challenges and opportunities

I. INTRODUCTION

Solid waste management is one of the
important and exclusive municipal services
across India. This service is provided by the
waste management department of ULB (Urban
Local Bodies).50 in the waste management ser-
vice require technologicalinnovation in waste
transportation, treatment, disposal, recycling,
etc.

Solid Waste Management is today’s ris-
ing issue for every municipal corporation for the
healthy life of the citizen and safe environment,

There must be the primary goal of every
municipal corporation is not only to provide ser-
vices for waste collection, transportation and
disposal but also it needs to be reducing and
eliminating the adverse effect of waste on the
environment and human health which will sup-
port the superior quality of life and economic
development[4]. India should shift from conven-
tional logistics to automated tracking and moni-

toring technologies that are cost-etfective &
energy-efficient. Waste generation has in-
creased day by day due to urbanization, indus-
trialization, and increasing population.Sao there
is a need to be an integrated solution for solid
waste management that implement effectively
to increase sustainable development[7].

Satara is a8 Municipal Council city in the
district of Satara, Maharashtra. Satara city is
located at 17.68°N 73.98°E,It lies in the Satara
District. The matter was pending for 40 years.
Recently this matter cleared and the borders of
Satara city extended upto NH4 towards the east,
upto Ajinkyatara towards the south, all-region
south to Venna River, Shahupuri, Sambhajinagar,
Vilaspur, and Dare Budruk gram panchayat is
now a part of Satara city. So as the city area is
increased so there is a need to change in solid
waste management services which are provided
by Municipal Corporation to cover recently
added new area[3].

Il. OBJECTIVES

To develop a proper plan of integrated
solid waste management (ISWM) needs to
studythe current solid waste management sys-
tem apart from their guantification which help-
ful for a municipal corporation.

1. To study the present solid waste trans-
portation management practices and disposal
methods adopted by the municipality.

2. ldentifying the opportunities and chal-
lenges to improve SWM.

. METHODOLOGY

Theresearcher studied the existing prac-
tices of waste transportation management
adopted by the municipality. This research has
descriptive in nature. The Researcher used pri-
mary and secondary data for this research,
Forprimary data collection researcher used the
interview method and collect all required infor-
mation from the city coordinator of the health
department and some employees in different
departments of the Municipal Corporation. For
secondary data collection researcher used Gov-
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ernment publications, Books related to waste
management, Ph.D. thesis, magazines, articles,
newspapers, the internet, and websites.
IV. PRESENT STATUS OF SOLID WASTE MAN-
AGEMENT (SWM) SYSTEM

The Solid waste management system
may vary from city to city and country to coun-
try depending on some parameters i.e. geo-
graphic location, population, financial support,
political invelvement, citizen awareness, and
municipal responsible authorities, etc. So, there
needs to update the waste management sys-
tem by considering every aspect that affects the
system. |tis noted that the waste management
system must be updated over the period de-
pending on the variations in solid waste man-
agement, administrative and political systems,
social, economic, geo-climatic condition& tech-
nological up-gradation, etc. Hence, it is useful
to capture the progressive waste management
process for rules, regulations & laws, financial
conditions, infrastructure, technology &
stakeholder’s participation.
1. PRESENT SOLID WASTE MANAGEMENT 5Y5-
TEM IN SATARA FOR WASTE TRANSPORTA-
TION AND DISPOSAL-

According to Annual Repert on Solid
Waste Management Rules, 2016, the state of
Maharashtra SWM Annual report 2019, for
Satara Municipal Corporation has the following
information [6]
Table 1. Information of SWM

Masne of LE Sezmre Minicp s Cound

Cimss &

Fopulson 1,20,153045 per
srvnal reports of Camsus
noim in 2044} mow i 2021
Dopabon of St nesr mhout
173,000

MW GEnarstion 4z

MT{Day

MW Trezted MT/Day 45

FASIA Frucen'-':i Facify Compnaine

i nox

Segegmfon % 0

Trensport % A000

According to census data for the year
2011, Satara city’s total population is 1.21 lakh,
now in 2021 data collected from municipal au-

thorities total population of Satara city is near
about 1.75 lakh. There has been almost double
growth in the population in the last few
decades.The total geographical area of Satara
municipal council is near about 26 square km,
now in municipal corporation area has been in-
creased by adding some area (i.eAjinkyatara
towards south, all-region south to Venna River,
Shahupuri, Sambhajinagar, Vilaspur, and Dare
Budruk gram panchayat). Satara city is divided
into 20 wards. There is a total of 27,297 house-
holds in Satara city. Satara Municipal Corpora-
tion is currently collecting 48 TPD{Tonne per
day)of waste fromSatara city, with an average
of 500 to 600 grams per house per day. Satara
Municipal Corporation has taken several steps
to modernize and organized the MSW manage-
ment in the city. However, there is still 3 need
for considerable improvement and a lot of fo-
cus on waste management.Satara Municipal
Corporation has a door-to-door waste collection
system except for the outer area of the
city.5atara Municipal Corporation has privatized
the collection and transportation of solid waste
and awarded the contract to Bhagyadip Waste
Management Pvt.Ltd, Pune and Savarkar Coop-
erative Society, Satara. So, both are responsible
for the door-to-door collection of waste and
transportation of waste to the dumpsite at
Jakatwadi. Current Status of Solid Waste Man-
agement in theSatara Municipal Corporation as
follows

Table 2. Details of SMC waste transportation
and disposal

Total
tipper

Tricycle  Rickshaws/ &

Other Vericie] Trackor) 10

The Copacity afesch Trogycie 0.700 Tons

Tricycl= Trips Per Doy Z [soms= tmres

Trater ThpsEer Dy :
Dumpirg sites 1
Searegetion stsource ‘Wet2 Dry
Disposal Method min
Transfer Stations e

Waste Transportation ares B-A0kuy
City sres in sq m

The Waste management budget for
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Satara Municipal Corporation is near about 2.5
Cr and from that 60 to 70% on waste transpor-
tation and disposal of waste. SMC spends near
about 2.90 lacks per month only on fuel.Satara
Municipal Corporation trying to adopt the con-
cept of a "Bin-Free city” adopted. Bins/second-
ary collaction points are not provided bySatara
Municipal Corporation in the city. Program of
SMC, community bins have been reduced and
most of the garbage or waste collected from
various commercial residential, and institutional
areas are directly transferred to the waste col-
lection and transportation vehicles(tippers &
tractors)

In 2019,5atara Municipal Corporation
started developing the Geographic Information
System (GIS) based-route map for waste trans-
portation and collection and monitoring. The
system was developed to increase efficiency in
real-time tracking in waste collection and trans-
portation including the saving of fuel, utiliza-
tion of manpower, ensuring regularity in the
collection, and time management. The current
waste transportation system is not open for citi-
zens for tracking the tippers or transportation
vehicles. Also, a citizen not able to submit their
feedback and queries related to waste manage-
ment.

There is still scope for improving the
waste collection and transportation system,
optimal utilization of vehicles, including im-
provements in logistic management, increasing
coverage of outer city areas, and bringing effi-
ciency to segregation and disposal practices.
V. CHALLENGES AND OPPORTUNITIES

A city with increases economic activities,
changing of lifestyle, growing urbanization, and
industrialization leads to negative impacts on
land, human, environment, health, climate and
so on SataraMunicipal Corporation has taken a
lot of initiatives towards proper waste manage-
ment still there is scope for improvements.

1. Satara Municipal Corporation has a
waste transportation technological solution but

there is scope for improvement to covert tech-
nological solution into 2 web-based solution
which brings involvement of citizens in waste
management.

2. Multiple stakeholders are involved in
every stage of waste management which leads
to complexity, increases cost, and increases
coordination problems,

3. Waste transportation in Satara is priva-
tizaed by providing the infrastructure and service
for transportation of waste to the Jakatwadi
dumping site. The dumping siteisnearto5to 6
Km far from a city. Tipper has only 0.700 Tone
Capacity so, there is required at least 2 to 3
transfer stations to tripper deployed into big size
tractor or other vehicle and further waste trans-
fer to the dumpsite. Transfer stations must be
developing for optimizing vehicle utility and
bringing more efficiency to waste transporta-
tion,

4. An optimal routing model is needed
for waste transportation in the city which must
be created by considering some parametersi.e.
population density, area-wise waste generation
capacity, type of vehicle, road network and type
of road, location of transfer stations, etc. The
optimal route uses to trace minimum distance/
cost for waste collection path from source to
landfill.

5. The waste collection frequency is con-
siderably higher in the municipalities of Kolhapur
district as compared to the municipalities of
Satara and Solapurdistricts[2] so there is a need
to increase waste collection frequency.

6. For waste disposal need to use the
latest landfill disposal technology. Most munici-
palities discontinue waste burning in the open.
Satara Municipal Corporation uses landfills and
biomining for waste disposal. 5o, there is a nead
to use disposal methods effectively

Solid waste management is a very big
challenge due to the amount of waste gener-
ated on daily basis. In developing countries like
India managementof such a huge guantity of
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solid waste is become a great challenge. Due
to lack of funds infrastructure, resources and
appropriate strategies improving solid waste
management has become a huge task. The ma-
jor challenges are door-to-door waste collection,
transportation segregation of waste, waste
treatment, scientific disposal methed, and land-
fill. To overcome the challenges Environment
ministry amended Solid waste management
rules by the year 2018. But there is a failure in
many policies and due to insufficient knowledge
of stakeholders and awareness of citizens. So,
need there need real-time tracking monitoring
and evaluation system which helpto analyze the
quantity& types of waste generated on daily
basis[&8]

VI. FINDINGS

1. Current technological solution used by
Municipal Corporation for waste transportation
is not adeguate.

2. Tipper capacity currently used for
waste transportation by Municipal Corporation
is 0.700 ton which is small to carry waste from
the source location to Dumpsite. 5o, itincreases
no. of vehicle trips.

3. No transfer station facility available
to unload waste from small capacity tippers for
reloading into larger vehicles for transport to
landfills for final disposal.

4. Satara Municipal Corporation discon-
tinues the practice of burning the municipal
waste in the open land. Now, Municipal Corpora-
tion uses landfills and biomining for the disposal
of waste.

VII. SUGGESTIONS
FollowingSuggestions based on the above Find-
ings-

1. For effective waste transportation
need a web-based GPS-enabled solution, which
increases real- time productivity and there must
be citizen interaction with the web-based solu-
tion so, the citizen also tracks the real-time lo-
cation of the vehicle which reduce the time of
citizen.

2. There is a need for higher capacity
tippersor big containerste carry waste from col-
lection site to dumpsite which reduces no. of
trips per day. So, ultimately reduces waste trans-
portation cost.

3. Waste transfer stations make solid
waste collection and transportation more effi-
cient and reduce oversll transportation costs,
truck traffic, air emissions, etc. Sothere is aneed
to develop at least 2 or 3 transfer stations at
the central location of the city where garbage
collected by tippers can be compressed in ane
container, and then the container is transported
to the disposal site or landfill. In this technol-
ogy, the use of machinery for compressing is
required to be installed.

4. Every Municipal corporation must con-
sider waste as a resource. When waste is re-
cycled or disposed of in an ethical, safe, and
responsible manner, it helps to reduce the pes-
simistic impacts on the environment. So, it Mu-
nicipal Corporation uses bio methanation
ormethanogenesis for waste disposal it will
helps for energy generation.

VIIl. CONCLUSION

For appropriate &better management of
solid waste, there needs to be periodic review
of each phase involved in waste management
that iswaste generation, collection, transporta-
tion, disposal, recycling, etc. Waste should be
an income resource for a municipal corporation,
not just a problem.

Satara Municipal Corporation has re-
ported to challenges of urbanization and is tak-
ing every possible effort to improve thequality
of life of citizens. To overcome the challenges
of urbanization citizens and government have
come together and mutually agreed to imple-
ment solutions.Every municipal corporation
needs to take corrective actions and use tech-
nological solutions for a sustainable environ-
ment and should be conducted and implement
“Best practices” are necessary, The system
should be base on Reduce, Recycle, Reuse and
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recover tor environmental protection.This will be
carried out by the government and every resi-
dent in the city to bring Satara to the first rank
as a green city. There is a need to prevent the
environment so it can lead to a better tomor-
row. Preventing a good and clean environment
today can lead to a better tomorrow.
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Indian Health Care Industry: An Overview
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Abstract:

Today. Covid-19 pandemic seems o have had an effect on countries of the world. ANl of this has hiad
a significant impact on the heaith care industry which has tweo sides. It creates challenges ro Indiz ar well as
oppartunities in India for development in Health Care {ndustry.  Ewveryone 5 -aware of the stress on ihe
healthcare industry but at the same time, there Is 2 lot of scope for employment and development in this
sector. This paper will talk about trends, opportunity in health care industry in the coming period.
Key Words: Health care, Hospital, Medical device, Medical rourinm

Introduction:

Earlier basic needs of the human being were food, clothing & shelter but with the passage of
time, education & healthcare become important as they develop a person holistically. Health is
become one most important need. Healthcare simply means every aspect, service and device for
taking care of health.

The health care industry s also known as medical industry. It is the largest and fastest growing
industry in the world. [t is constantly undergoing modernization and development. Health care
industry provides a large number of employment & income opportunities.COVID-19 has also
affected on India’s healthcare sector. Healthcare expenditure has increased due to increasing
population, rising health literacy among common people of India. Rising health literacy among the
people of India is leading to an increase habit of taking Health Insurance. This paper highlights on
the recent trends and opportunities in Indian healthcare industry. The present study has following
objectives.
Objectives of the study:

1. To understand the sectors of healthcare industry in India.

2. To study the trends and market analysis of healthcare industry in India.

3. To assess the opportunities in the healthcare industry.
Limitations of the study:

Covid 19 is affecting all the healthcare industries in the world. For this study, health care
industries in India have been considered. There are many sectors in lndian healthcare industry. The
study mainly focused on hospitals and medical devices sectors in healthcare industry.

Research Methodology:

The major thrust area of present study is healthcare industry in India. This paper is
theoretical and based on secondary data. Gowvernment records and publication of commercial
institution used for the collection of secondary data.

India’s Healthcare Industry

India’s healthcare industry includes hospitals, medical devices and eguipment, health
insurance, clinical trials, telemedicine and medical tourism.
Hospitals:

Hospitals is the essential and important part of health system. In the hospital, treatment is
given to the patient with specialized nursing staff and equipment. Government /public hospitals
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include district hospitals, city /town hospitals, primary health center, rural hospitals, and medical
collage hospitals. Non-governmental hospitals include nursing home mid-tier and top-tier hospitals.
Medical devices and equipment:
According World Health Organization, A medical device means any instrument,
implement,machine,applisnce and implant for vitro use software, materials or other similar or
related article, intended by manufacturer to be used alone or in combination for human beings for
one or more specific purpose of:
E Diagnosis, prevention, monitoring, treatment or alleviation of disease.
ii, Diagnosis, monitoring, treatment or alleviation of or compensation for an injury.
ifii. Supporting or sustaining life.

Health Insurance:

Health Insurance is a type of insurance coverage that typically pays for medical surgical,
prescription drug and sometimes dental expenses incurred by insured. Health insurance can refund
the insured for expenses incurred from illness or injury, or pay the care provider directly.

Clinical trials:

Clinical trials are research studies performed in people that are aimed at evaluating a
medical, surgical, or behavioral intervention. They are the primary way that researchers find out if a
new treatment, like a new drug or diet or medical device (for example, a pacemaker) is safe and
effective in people. Often a clinical trial is used to learn if a new treatment is more effective and/ or
has less harmful side effects than the standard treatment.(1)

Telemedicine:

World Health Organization has defined telemedicine as, "The delivery of health care
services, where distance is critical factor, by all health care professionals using information and
communication technologies for the exchange of valid information for diagnosis, treatment and
prevention of disease and injuries, research and ewaluation, and for the continuing education of
healthcareprovides, all in the interests of advancing the health of individual and their communities.
Medical Tourism:

Medical tourists elect to travel across intermmational borders to receive some form of medical
treatrnent. Treatment may span full range of medical services.

Market Overview and Trends...

Each challenge brings millions of opportunities. Covid 12 also has an impact from people’s
lifestyle to economy. But at the same time, the gowvernment had the opportunity to reform and
restructures the Indian health industry. The importance of telemedicine is well knownin pandemic
situation so, Government, organizations are more focused on building digital infrastructure and
preventive healthcare.

Healthcare industry in India is expected to reach US$ 372 billion by 2022, driven by rising
income, better health awareness, lifestyle diseases and increasing access to insurance. (2)
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(5ource: Health Care 1BEF (June 2020) www.ibef.org)
The govemment focuses to develop India as a global healthcare hub. The government
announced Bs. 64,180 crore (US$ 8.80 billion) outlay for the healthcare sector over & years in the
Union Budget 2021-22 to strengthen the existing "National Health Mission™ (3)
The hospital industry in the India, accounting for 809% of the total health care market, is

witnessing a huge investor demand from global as well as domestic market, This industry is
expected to reach % 132 bn by 2023 from % 61.8 bn in 2017, growing at CAGR of 16-17%.(2)

Medical device industry is also important element of Medical industry in India. There are
plenty opportunities for players in medical device industry. There is diversity in this sector. Indian
medical device industry consist segments like Consumables, implants, diagnostic imaging, orthopedic
devices, dental products and patient aids. (4)

Imports & Exports in India’s Medical Device Sector:

Medical Devices & Equipment | Year 2018 | 2019 | 2020(est.)
(Unit: § Million ) Exports | 1,100 | 1,480 | 1,520
Impotts | 4,200 | 5,354 | 7,500

{Source: www. trade.gov/knowledge-product/india-healthcare)

From the above table, it appears that the number of imports is more than export. The
medical device market is expected to reach US$11 billion by 2022. The growing number of medical
facilities is creating demand for medical devices in Indian market.100% FDI is allowed in the
medical device sector in India.

There are 750- BOO domestic medical devices manufacturers in India, with an average

investment of § 2.3 — 2.7 mn and an average turnover of § 6.2-6.9 mn. (2)
The government has taken some concrete steps to increase manufacturing of medical devicesand its
geographical scope. There are six medical devices manufacturing clusters” in the India i.e. Gujarat,
Maharashtra, Karnataka, Haryana, Andhra Pradesh, Tamil Nadu. Clusters have “Medical Device
Park™ developing around them, states have to committed to set up dedicated industrial parks where
efficient domestic manufacturing at lower cost. (5)

The Indian health insurance contributes 20% to the non-life insurance, business making it
the 27 largest portfolio. The Indian health insurance is expected to reach over USD 8 bn in FY 2020
and close to USD 20 brnvin FY 2025, (2)

Medical tourism market: is increasing due to quality healthcare services, medical devices and
modern technology. The Indian tourism market is expected to grow from its current size of % 3bn
to § 7-8 bn by2020. Due to easy access for medical visa approval this market is expected to double.
(2)

Cwerall, during the lockdown we all realize the importance of digital technology. Health
care industry is now exploring new possibilities with the help of digital media.

Findings:
1. Due to pandemic, health awareness is increase among the people so, home used medical
appliances and telemedicine consultancy increased tremendously.
Z. After the pandemic, the government and healthcare organizations needs to focus on
building digital infrastructure and preventive healthcare system.
3. In upcoming decades, Indian health industry offers various career opportunities for health
care professionals
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Spedial Issue No.B8

4. During pandemic, there has been origin in health data collection in large scale so skilled
manpower in wvarious fields likelT expert, data operators, technicians are essential for
digitalization.

Suggestion:

In last bwo years, the healthcare industry in India has observed increased number of private

players setting up hospitals, specialized health care facility. Considering the scope of the medical
industry, it is necessary to create medical manpower to provide training medical facilities. For this
purpose, it is essential to increase the number of medical colleges and provides the fund of it which
will help build a skilled medical manpower as the growing population demands.
Private and public sector partnership is needed to meet the challenges in healthcare industries.
Medical research needs to be encouraged and guided for the development of this sector. For the
development in the field of medical device manufacturing promote medical nursing as well as
technical education.

For the production of medical devices in the country, create a conductive environment so
manufacturing became easier in lower cost. |t will help meet the local demand as well as exports.
For the growth of medical tourisse: market improving the guality of healthcare infrastructure,
personnel, government support are essential elements.

Conclusion:

The health care industry is the largest and important industry in the world. This industry
direct affected on quality life of people. This industry needs constant regulation and innowvation.
Increasing global competition and development of modern technology are having positive impact
in this industry. Ultimately, every segment of the health care indusiry needs {o take a
developmental approach. If a large number of jobs are available in this industry, then India will
become a self-sufficient country.

References:
1.  www.nia.nih.gov
2. Medical Device Industry in India / Investment in medical sector; www.investindia.gowv.in
3. hitps://timescfindia.indiatimes.com(Feb.01,2021)
4. Deloitze, NATHEALTH(March 2018} -Medical Devices Making in [ndia-A Leap for Indian Healthcare
5. Medical Device Manufacturing in India — A Sunrise

Aayushi International Interdisciplinary Research Journal (155N 2349-638x) Impact Factor 7.149

Peer Reviewed Joumal wwnwaiinoumal.comMob,. B999250451
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Abstract— Big data iz data with variety of different format
such as structured, unstructured and semi structured =o it is
very difficult for traditional methods to handle that data. Big
data and analytics on big data describe how to store, analvze
and capture very large amount of datasets. The data
generation sources are different and rate at which it iz
entering into the database iz very hizgh. Hadoop technology
handle thiz problem by using concept of hadoop distributed
file szystem and mapreduce. These technologiez handle
massive amount of data in MB, PB, YB, 7B, KB and TB. Thi=s
paper gives overview of big data and hadoop which is
powerful technigues of big data analysis,

Keywords—Big Data, Hadoop, Map Reduce, HDFS,
Amnalyties.

L [NTRODUCTION

In the formation world, huge amount of data iz available
to decizion makers. Big data refers to datazets that are oot
only big, but also high in variety and velocity, which
makes them difficult to handle vsing traditional tools and
techniques. Due to the rapid growth of such data, solutions
need to be studied and provided i order to handle and
extract valie and knowledze from these datasets
Furthermore. decizion makers need to be able to gam
valoable insighiz from soch varied and rapidly changing
data, ranging from daily transaction: to customer
interactions and social network data. Such value can be
provided using g data analytics. which is the application
of advanced analytics techniques on big data. This paper
aims to analyze some of the different analytics methods
and tools which can be applied to big data, as well as the
opportonities provided by the application of big data
analytics in effective decision making.

II. DATAFUNDAMENTALS

Data-

Data iz just description of things Data 42 a collection of
facts such az numbers, words, measurements or simply a
direct obzervation. Data can be collected in many ways.
Big data:

Big data refers to the information which 1s very diverse and
increasing at very high speed. Big data often comes from
multiple sources and arrives in multiple formats. Big data
iz categorized as unstructured or structured. Structured data
consists of information already managed by the
orgamization in databazes. It 1z frequently mumeric i

natore.  Unstroctured data 1z information  that 1=
uviinrganized and does not have any predefined format It
includes data gathered from soctal media source: which
help businezzes gather information on customer needs. Big
Data 13 a term aszociated with complex and large datasets:
A relational databaze cannot handle big data, and that's
why special toocls and methods are used to perform
operations on a vast collection of data. Biz data enables
companies to understand thewr business better and helps
them derive meaningfil mformation from the vostructured
and raw data collected on a regnlar basi=. Big data alzo
allows the companies to take better boziness decisions
With the right data management and anmalytics systems i
place, companies can gather unstructured information and
tranzlate # into actionable nformation There are variouns
problems occurred due to big data such as decizion
making, handle costomer queries, optimizing and
understanding business proces: and empowering next
generation. Every depariment of company can wutilize
findings from big data analvsis for effective decision
making.

Characteristics of big data:

| Volume The quantity of stored data.

| Variety It 1z nature and type of data.

| Velocity It 1z speed at which data 13 renerated
| Veracity | It refers to data quality.

Importance of Big data:

Businezses use the big data accommlated m their systems o
improve operation:, provide better service, create special
type of activities bases on the need of concern business.
Buzinezses utilize big data to take competitive advantages
and better decizion malking. For example, big data refers to
the massive amount of information that 1= being created on a
daily basis. In eduocation sector students, teachers and office
staff creating lot of data throughowt thesr time at your
wmstitution This mnformation can be vzed to gamm insight into
the individuals at mstitutional level or at individual level very
effectively. Companies may achieve a significant increasze of
3-20% in revemue by implémenting biz data amalytics
Companies like Walmart T inkedln Facebook Twitter. Bank
of America are vung big data anmalytics to increaze thewr
revenue.

Steps to deploy big data selution:



There are 3 stepz to deploy big data solution are data
ingestion data storage and data processing. It is shown
diagrammatically as:

l. Data Ingestion- In thiz data iz extracted from
Varions soufces.

2. Data Storage: After ingestion extracted data is
then stored in HDFS.

3. Data Processing: The data is processed through
one of the processing frameworks like sparks,
mapreduce, pig etc.

Data Data Data

Ingestion Storage Processin /|

II. DATA ANATYSIS

Obtaining actionable information in an important objective
for any businesses. For managers working on the big data
i iz important to support bosiness decisions, actions,
paderstanding of the theories and techniques in the data
analysiz. Hadoop is technology nsed for big data analysis.

Hadoop : Hadoop framework &5 very popular m hig data
operations in the world of big data. Hadoop i3 2 solution fo
all big data problems. The framework can be used by
husiness owners to analyze biz data and help busineszes fo
make decizions. It 1z an infrastructure equoipped with
relevant tools and services required to process and store
Big Data Hadoop works across clusters of commodity
zervers. So it i3 important to manage this work acrozs the
hardware. Hadoop can work with any distributed file
system. Hadoop Distribited File System 13 the heart of
Hadoop technology. HDES manages how data files are
divided and stored across the cluster. Data 15 divided info
blocks. and each server in the cluster contains data from
different blocks.

Components of Hadoop:

There are two components of hadoop are HDES and
Mapreduce

HDFS (Hadoop Distributed File System): HDES iz a Java-
hased reliable file svstem used for storing huge datasets in
the block format It follows master-slave architecture.

HDFS hasz two core components NameNode and DatalNode.

MNameNode: It iz the main node and it doesn’t store the
actual data. It contains metadata It requires lsss storage
and high computational resources.

DataNode: Actnal datd 15 stored on the DataNodes. It
requires more storage resources. These DatalWNodes are
commodity hardware in the distributed environment

Mapreduce:

MapBeduce i3 a programming structure used to process large
datasets. This function iz further broken down into two parts.
First map divides the datasets mnto tuples and reduce uses the
map teples and creates a combination of smaller chunks of
tuples. MapReduce provides a method for paralle] processing
on distributed servers. Before processing data, MapReduce
converts that large blocks into smaller data zets ealled tuples.
Tuplesz, in turn can be organized and processed according to
their key-value patrz. When MapReduce processing i
complete, HDFS takes over and manages sztorage and
distribution for the output. The "Map™ in MapReduce refers
to the Map Tasks function. Map Tasks iz the process of
formatting data into key-valee pairs and assigning them to
nodes for the “Reduce™ fonction which iz executed by
Reduce Tasks. where data = reduced to tuples. Both Map
Tasks and Feduce Tasks uze worker nodes to carry out their
fonctions. JobTracker iz a2 component of the MapReduce
engine that manages how client applications submit
MapReduce jobs. It distributes work to Task Tracker nodes
TaskTracker attempts to assign processing as close to where
the data resides az possible.

Features of Hadoop:

Hadoop supports the storage and processing of big data. It 13
the best solution for handling big data challenges. Some
important features of Hadoop are:

Availability — The data stored in Hadoop iz available to
access even after the hardware failure. In case of hardware
failure, the data can be accezsed from another path

Fault Tolerance — Hadoop 5 highly fault-tolerant. It creates
three replicas for each block at different nodes, by defanlt
This number can be changed accordine to the requirement
S0, we can recover the data from another node if one node
fails. The detection of node faslure and recovery of data 1z
done antomatically.

Open Sgurce — Hadoop iz an open soorce framework which
means it 1z available free of cost. Also, the wzers are allowed
to change the source code as per their requirements.

Distributed Processing — Hadpop supports  distributed
processing of data 1e. faster processing. The data in Hadoop



HD¥FS 1z stored i a distribufed manner and MapReduee 1=
responsible for the parailel processing of data.

Reliahility — Hadoop stores data on the closter in a reliable
manner that = independent of machine So. the data stored
in Hadoop environment iz not affected by the failnre of the
machine.

Architecture of hadoop:
HDFS
al . al |
T
Big pas b32 L Ueetat
data [ | ai ai | Ly Data
e tad 7Ty
‘t' a§ [ ad ]

Map Reduce

In above architecture, big data which iz inpot file i3 broken
up inte smaller pieces which are processed independenthy
of each other in map part. The resuliz of theze independent
procesze: are then collected and processed az groups imn the
reduce part until we get the usefial data:

Applications of Hadoop in different Sectors:
l. Banking
Communication, Media and entertainment
Healtheare providers
Education
Eetailer

e e b

IV, CONCLUSION

The paper describes the concept of Big Data along with 4
Vz. volume, velocity, veracity and variety of Biz Data It
also focuses on three steps to deploy the big data solution
The paper describes Hadoop which iz an open source
software uzed for processing of Big Data. In thiz paper we
have tried fo give overview of Hadoop and Hadoop
components. In this research, we have examined the
innovative topic of big data, which has recently gamed lots
of interest due to its perceived unprecedentad opportunities
and benefits. In the information world, we are currently
living in and wusing high veloctty data that should be
extracted and wotilized. Hence. biz data analytics can be
applied to all businezses to help decision making by
applying advanced analytic techniques on big data
revealing hidden mformation and valuable knowledge.

V. FUTURE RESEARCH

This paper was limited to study the fandamental concept of
data, big data, hbadoop, HDFS and mapreduce. Implementation
of thiz stndy can be done by taking info consideration
education. healtheare or retail zector. It will help the business
owner to take decizions in concern fields.
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Abstract: In the nuddle and late 90: there was revolution I communication technologies like internet. mobile/cell phones ete.
Tremendous tmprovement has taken place in the Indian banking sector becanze of the IT revolution All the private and foreign banks
have gone for 100 percent computerization. At a rapid fast, the government owned nationalized banks are also improving their number of
computerized branches. Thiz results in faster transaction, fransparency in operation. At present many banks switch over to core banking.
At prezent banks are implementing IT applications in different areas but banks are not getting real benefits due toinadequate governance
of IT. This research iz helpful to banks for knowing problems in IT implementation and 1tz sovernance. Ithelps bank management to
performing and transforming Information Technology to meet present and foture demands of the buziness and costomers.

Kevwords - Information Technology (IT), IT Governance, Kruskal-Wallis test. Bi-mominal test

1. RESEARCHMETHODOLOGY

The study is inferential descriptive (diagnostic) in nature based on systematic colléction, analysis, and interpretation of the data related to
IT asset and IT zovernance practices nzed in banks.

1.1 Data Reguired

Data about statuz of IT implementation. status of IT governance implementation standard IT Governance practices applied in banks,
opinions about IT governance impact, problems IT governance implementation ete. was a need of study.

1.2 Data Sources

Both primary and secondary sources were used to collect the data for the research.

Primary data sources —

The neceszary primary data were collected from techmical staff of bank and top management representatives by vsing structured schedule.
(Refer annexure)

Secondary data Sources —

The nmecessary secondary data regarding concept of IT governance, standard IT governance practices, previous studies related to topic
were collected from sources like banks docomerts, reference books. REI reports, various publications, International and national
journals websites and reports. This data was vseful for conceptual framework and literature review.

1.3 Instrument
Structured Schedule iz nsed to collect primary data. Schedule 13 natured as structured, cloze ended and codified.

1.4 Sampling
The size of population iz finite and district wize population of banks having head offices. zonal offices and regional offices in western
Maharazhtra iz as below —
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Table No. 1.1
— Number of Banks having HO's & RO’s in Western Maharashtra :
Sr. District “Public banks | Private banks | Co- -operative Total
| no. banks
| 1 Kolhapur 2 1 47 50
| 2 Pune 17 2 34 73
| 3 Sangl - - 21 21
| 4 Satara 2 - 26 18
| 5 Solapur 2 E 34 36
| Total - 13 3 182 108

(Source: RBI Annual Report)
The rezearcher has uzed proportionate stratified random sampling method for selection of sample and type of bank iz considered as
stratom. More details are as under -

1. Sampling Technique Proportionate Stratified Random Sampling

2. Population Public. Private and Co-operative Banks from Western Maharashtra
3. Type of Population Finite Population

4.  Size of Population 208 Banks

3.  Analvsis Unit Head Office, Regional Office or Zonal Office of Bank

6. Sampling Frame Banks from 5 Districts of Western Maharashtra

7. Sample Size 73 Banks

8. Parameter of Interest IT governance Status, Problems and Impact on Bank Performance

Formula for calenlating the sample size of each stratum according to Proportionate Distribution iz as below.

g =n* [N/ N}

Where,
1y = Sample size of each stratum
n = Total sample zize
Nn = Size of the stratum
M= Bize oftotal population

Table No. 1.2
. Sample Size Details
Stratum Public banks P‘i’ﬁ“a’t:E banic= Co-eEEfazit-'e banks Total
No. of banks 23 3 182 08
Calenlated Sample size
(oy = (Np/N) 6.50 022 54.60
Sample size proposed for
study T 1 ] 63

1. TESTING OF HYPOTHESES

1) Hp- IT governance practices in public and cooperative banks are in infancy stage compared to private banlks.
The stated hypothesis is IT governance practices in public and co-operative banks are in infancy stape compared to private banks. To
knpw the extent of IT governance practices 6 point scale has executed. The scale was Non-existent (0): [T governance processes are not
applied and institotion has aot recognized the need for them, Initial (1): IT governance processes are informal and wnecoordinated,
Repeatable () IT governance processes follow a regmlar pattern Defined (3): IT governance processes are documented and
communicated. Managed (4): IT governance processes are monitored and measured, Optumized (5): IT governance best practices are
followed, and there are provisions for amending processes.
To test hypothezis the sample banks: where IT governance was not existed were omitted from the analysis. Only 5 co-operative banks
were not having any kind of IT governance practices. The zeale values of 3= Initial is converted as 1 and scale valzes of Repeatable,
Defined, Managed, Optimized has labeled 2z 2. Now sample size iz 68 banks. Where 10 publie, 3 private and 353 co-operative banks are
there.
Kruskal-Walliz test has applied to test the hypothesis:
Table No. 2.1
Levels of IT Governance
Resnlt of Hypotheses Testing

Ranks
Tvpe of Bank N Mean Rank
Codified as infant state 1 —Public 10 36.50
and advanced stage 2 —Private 3 36.50
3 — Co-operative 35 29.30
Total 68
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Table No. 2.2
Test Statisticz®P

Codified as infant state and advanced
stage
Chi-Square 29033
Df 2
Asymp Sig 000

a K:ual;a_‘l "'5. a]hs Test

The tables above depict that the mean rank score nfpubhc h_nmed banks iz 56 50 the same is of private limited bank and mean zcore of
cooperative banks iz 20 30.
The chi-square value amounts to 29.033 at 2 degrees of freedom. “p’ valve comes to 0.000 which zignificant hence null hypothesis iz
rejected and alternative hypothesis that the extent of IT governance practices are vary.
To know the extent of IT governance practices with respect to constitution of banks Bi-nominat test has been pzed az follows. The test iz
executed independently for public sector banks, private sector banks and cooperative banks as follows.
Table No. 2.3
Test for Public Sector Banks

Binomial Test*
Category N Chbserved Test Exact 51z
Prop: Prop. (2-taifed)
Codified as infant stage Group 1 Advanced IT 10 1.00 50 002
and advanced stage Governance
Implementation
Total 10 1.00
a. tob =1 —Public

Above table shows that there are 10 sample public sector banks. Af test proportion 0.50 all the ten banks shows in advanced category of
IT governance implementation and there no single bank found to in infaney stage of IT governance implementation. The ‘p" value iz
0.002 hence the null hypothezis is rejected. Since observations are fally in‘aceount with advanced IT poverndnce implementation it is
ztated that the public limited banks has more IT governance implementation.

Table No. 2.4
Test for Private Sector Banks
Binomial Test®
Category N Observed TestProp. | Exaet Siz. (2-
Prop. tailed)
Codified as infant state and | Group 1 Advanced IT 3 1.00 30 a 230
advanced stage Governance
Practicez
Total 3 100
a tob=2

The table above narrated the IT governance implementation in private sectopbanks There were only three samples which are statistically
small size. The “p’ values are G250 which is very higher and it iz doe to very small samples size  S#ll the group 1 ie. IT advanced
governance practices are existed in all the three sa.l:nple private sector banks.
Hence by obzervation it can be stated that in private sector banks the advanced IT governance prevailed.
Table No. 2.5
Test for Co-operative Sector Banks

N Binomial Test® -
Category N Obzerved Test Asymp. Sig.
Prop: Prop: (2-tailed)
Codified as infant state and | Group 1 Advanced IT 11 20 50 000*
advanced stage Governance

Practices

Group 2 | Infancy stage 44 B0

Total i, 1.00
2. Based on Z Approximation.
b.tob =3 [

Above table depicts IT governance practices in cooperative banks. Out of total 33 banks dealing in IT governance 11 banks has advanced
IT sovernance practices and 44 banks does exiat IT soverniance at Infancy stage. The statistics put to test at 030 proportion and ‘p” value
amounts to 0000, the test 1z significant hence the possibility of equal number of cocperative banks fall in infancy stage of IT governance
and advance stage of IT governance practices failed. To look at the observed proportion it has scen that the proportion is 20:80 hence 1t
can be stated that the cooperative banks at infancy stage of IT governance implementation are more as compared to IT governance
implementation at advanced stage.

Concluding the discussion on IT governance implementation i can be stated on the basis on above data that IT governance
unplementation in private sector banks and public sector banks iz far better compared to IT governance in cooperative banls.
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1) Hp - The extent of IT governance practices is independent on types of banks.
Thirty five parameters depicting IT governance practices were taken spread over five categoriss. Every category has its own variables
asked on dichotomous scale.
The “Yes' response represents existence of the variable in a zample organization and “No' represents non-existence of responze.
The zum of existence of responze over these five categories was taken for each sample. The zample banks were from public. private and
cooperative categories. The effort haz been made to find out whether the IT governance practices are independent as per the types of
banks.
Hence the calculated sum was put on test using Kruskal — Wallis test as follows.
Table No. 2.6
Extent of IT Governance
Result of Hypotheses Testing

Ranks
Type of bank N Mean Rank
IT governance practicezs | Public 10 61.35
Private 3 62.67
Co-operative 60 31.66
Tatal 13

Table No. 2.7
Test Statistics®?

IT governance practices
Chi-Square 21.705
Df 2
Aszymp. Sig. Qo0

a. Kmskal Wallis Test
b. Grouping Vanable: Type of bank

Table ranks denotez mean ranks for the IT governance scores bank catepory wise. Public sector banks received mean ranl 8135 private
sector 62.67 and cooperative zector 31.66. The test i= zignificant since the chi-zqnare value is 21 705 at two deprees of freedom and “p’
value iz 0,000 signifies that the IT governance practices are dependent as per the type of banls:

The mean rank value signifies that the private sector banks are shead in IT governance practices followed by public sector banks and last
cotnes cooperative sector banks.

Hence to conclude the discuszion on IT governance practices the null hypothesis s rejected and slternative hypothesiz 1.2 the IT
governance practices is dependent on the type of banks has accepted.

3) Ho- Efficient utilization of IT assets is dependent on IT governance.
There are five focus areas for IT governance. For each area there are some independent parameters. Summing them there are thirty five
parameters depicting IT zovernance practices were taken spread over five focus areazs. Every parameter of each area asked on
dichotomous scale.
The “Yes' response represents existence of the parameter in a sample bank and “No® represents non-existence of responze.
The zum of “Yes’ response over theze five categories was taken for each zample. Percentage of each area of IT governanee was caleulated
and average of these five percentages is calculated by the fesearcher. Resulted percenitage 13-z2upposed as extent of [T governance in the
particular bank from public, private and cooperative categories. Table 0. ———shows extent of IT governance 1a public, private and co-
operative sector banks using certain intervals of peteentages.
IT assets have clustered into 2 categories. First category 1z physical aszets and second iz logical aszets. A physical asset covers servers,
desktops, printers etc. Logical aszet covers all delivery channels and software used by bank:
Table Neo. 2.8
Extent of IT Governance

Extent of IT Governance (%)
Extent of IT Governance Implementation (%)
Type of Bank Extent of [T Extent of IT Extent of IT Extent of IT
Governance up to 0 | Governance up to 26 to | Governance upto | Governance up to
to 25% 50% 31to 73% T6to 100%
: Count ] 1 3 6
e % 0.0% 10.0% 30.0% 60.0%
Peiiie Count ] d 1 2
%o 0.0% 0.0% 33.3% 66.7%
Cooperative Count 30 14 3 11
%o 50.0% 233% £.3% 18.3%
Count 30 15 Q 19
Total - %o 41.1% 20 5% 12.3% 26.0%

Above table shows that 60 percent public bankshaveapplied76% to 100% parameters of IT governance out of 35 parameters spread in 3
focus areas of IT governance. Remained 40 percent public banks have applied 26% to 75% out of 33 parameters. All private banks have
more than 30% IT governance extent in their banks. Just 1 public bank ranges from 51%to 73% and other 2 ranges from 76% to 100%
extent of IT governance.
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Out of 60 co-operative banks 30 banks have ranges between 0% and 23%. Further 15 co-operafive banks between 26% and 50%.
Remained 28 banks applied more than 30% parameters of five focus areas of IT governance.

Pearsen correlation i used to test the hypothesiz. The test i3 performed individually for public zector banks, private sector bankbs: and
cooperative banks for phyzical and logical azsets separately as follows.

Table No. 2.9
Extent of IT Governance (%) &Utilization of Physical IT Assets
{(Public Sector Bankx}

Servers Utilization hours | EEE&EE" fuhzatmﬂ hours |  No.of daﬂv
per day per day printouts
Pearson Correlation 5 i 913"
Sig_ (2-tailed) : i 000
N 10 10 10
** Correlation iz smmﬁcaﬂt_. at the 0.01 level (2-tailed). o |
a. Cannot be co:ﬁpﬁéa’ﬁ'&:‘aﬁﬂ at least one of the variables is constant. ]

Above table indicates correlation ship between extent of IT governance implementation and utilization of physical aszets such as servers,
desltop, printers ete in public sector banks. There is no correlation exist between IT governance extent and Servers Utilization hours per
day. Table shows null results because Servers Utilization hours per day not changed. It is almost similar in all banks. The table also
wndicates no relationship between extent of IT governance implementation and desktop utilization hours per day a3 working hours of all
the public zector banks have very jost about same. However, there 13 strong relationship between extent of IT governance implementation
and number of daily priatouts taken (- 913**; Sig- 000).
Table No. 2.10
Extent of IT Governance (%) &Utilization of Logical IT Assets
(Public Sector Banks)
Result of Hypotheses Testing

Delivery Channels -No. Reports of Application softwares
of daily transactions
Daily Weekly Fortnightly Exceptional
Pearzon Correlation - 855 373 447 304
Sig. (2-tailed) . 002 280 195 393
byl 10 14 10 10 10
*#* Correlation iz significant at the 0.01 level (2-tailed).
*_ Correlation is significant at the 0.03 level [2-tailed).
a: Cannot be computed becanse at least one of the variables i3 constant.

Above table shows that there iz no significant relationship between extent of IT goverfiance implementation & WNo. of daily transactions

of delivery channels as all public bank performs daily more than 10000 transactions. Table alzo indicates strong relationship between

extent of IT governance implementation & application software daily reports (Daily- r-.835%%; 5ig-0.01). There 1z moderate relationship

between extent of IT governance and application software™s fortnightly reports (Fortmightly- r- 447; 51g-0.193).

There iz weak relationship between extent of IT governance and application software weekly and excephional reports {Weekly — - 373;

sig - 0.289, Exceptional —r - 304; S1g-0.393).
Table No. 2.11

Extent of IT Governance (%) &Utilization of Physical IT Assets

{Private Sector Banks)

Result of Hypotheses Testing
Servers Utilization howrs | Deskiop Utilization hours No. of datly
per day per day printoots
Pearson Correlation 5 = 1.0007
Sig. (2-tailed) : 000
N £ 3 £
**_ Correlation 1s significant at the 0.01 level {2-tailed).
a Cannot be computed because at least one of the variables iz constant.

Above table indicates correlation ship between extent of IT governance implementation and utilization of physical azzets spch asz servers,
desktop, printers etc. in private sector banks. There 13 no correlation exist between IT governance extent in private banks and Servers
Utilization hours per day. Table shows null results becanse Servers daily Utilization has not different in sample banks. It 13 almost similar
in zamples. The table also indicates no relationship between extent of IT governance implementation and desktop utilization hours per

day az working hours of all the public sector banks have very just about same.
However, there is strong relationship between extent of IT governance implementation and number of daily printouts taken (r-1.000%%;

Sig-0.01).
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Tahle No. 2.12
Extent of IT Governance (%) &Utilization of Logical IT Assets
(Private Sector Banks)

Result of Hypotheses Testing

Delivery Channels -No. Application Software
of daily tranzactions
Daily Weekly Fortnightly Exceptional
Pearson Correlation X 1.000™ Ey 1.000™ )
Siz (2-tailed) : 000 . 000 :
N 3 3 3 3 3

= Correlation 13 significant at the 001 level {.L-tﬂ.fled}
2. Cannat be computed because at least one of the variables i3 constant

Above table shows that there 15 no significent relationzhip between extent of IT governance implementation in private banks and no. of
daily transactions of delivery channels as all the banks performs daily more than 10000 transactions through delivery channels. Table also
indicates no relationship between extent of IT governance and weelly reports. exceptional reports as all 3 sample bank uses application
software to generate reports in same range 1e weekly reports between 40-50 and exceptionmal reports between 10-15 Further table
indicates strong relationship between extent of IT zovernance implementation & application software daily and fortnightly reports {Daily-
£-1.000%*; Sig-0.000).
Table No. 2.13
Extent of IT Governance (%) &Utilization of Physical IT Assets

(Co-operative Sector Banks)
Result of Hypotheses Testing
Servers Utilization hours | Desktop Utilization hours | No. of daily printouts
per day per day
Pearzon Correlation | X 2138 63507
Sig. (2-tailed) | . 067 oo
N ! 60 60 60

**_Correlation is significant at the 0.01 level (2-tailed).
*_Correlation i3 significant at the (.05 level (2 -tailed).
a. Cannot be computed because at least one of the variables is constant.

Above table indicates correlation ship between extent of IT governance implementation and utilization of physical assets such as servers,
desktop, printers efc. in co-operative banks. There 1= no correlation exist between IT governance extent and Servers Utilization hours per
day. Table shows null results becanse daily vhilization of Servers has almost similar in all banks 1 e, 24x7. The table also indicates weak
correlation between extent of IT governance implementation and deskitop vtilizationhours per day (r- 238; 51z - 067).
However, there is strong relaimﬂ&h:p between extent of IT governance implementation and number of daﬂ3 printouts taben (- 650%*;
S1g-.000).
Table No. 2.14
Extent of IT Governance (%) &Utilization of Logical IT Assets
(Co-operative Sector Banks)
Result of Hypotheses Testing

Delivery Channels -No. Application Software
of daily tranzactions
Draily Weekly Fortnightly Exceptional
Pearzon Correlation 8747 288™ 8787 837 6617
Sig. (2-tailed) 000 000 000 000 .Go0
N &0 &0 al 6l 6
** Correlation i3 significant at the 0.01 level (2-tailed).

Ahove table shows that there iz strong relationship between extents of IT governance implementation in co-operative banks and no. of
daily tranzactions of delivery channels(r - 974; Siz. - 000} and use of application software reports viz. daily (r - 298; Sig. - 000).

'I.vee-kl}' {r- 878 8ig.- .ﬂﬂﬂ};fortu.{ghﬂj' {r-.837; Sig_- 000), exceptional (r- .661; Siz_- 000).
From above tables it has been inferred that there iz moderaie or strong or weak correlationship between most of the physical-logical

assets and extent of IT governance implementation in public, private and co-operative sector banks, hence Hy iz must be accepted to
coticlude that efficient utilization of IT assets is dependent on IT governance.
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4) Ho- There is inconsistency in aligning IT objectives with organizational obhjectives im private sector, public sector and
cooperative sector banks.

IT Strategic Alighment addresses the key question—whether a bank’s technology investment i3 aligned to its strategic business objectives,
enabling the formation of capabilities neceszary to deliver busziness value IT strategy provides banlks the oppertunity to add value to
product: and services, assist in competitive positioning, reduce costs and improve administrative efficiency, increase managerial
effectiveness
Table No. 2.15
Aligning IT Objectives with Bank Objectives

___ Typeofbamk
— S | Public | Private | Coop
Have vou aligned IT chjectives I Count | 0| =l i 34
with gimanization s mistion, Yes | o of Total 100% 100% | 36.66%
vision, values]
Iz IT strategic plan matches the Couant 10 3 16
RIEERALe :f';‘:f"s* stategic | Y& | o ot Total 100% 100% | 26.66%

Above table shows that1d public banks_ 3 private banks and 60 co-operative banks responded to thiz question. It has been observed that
100%public and private banks have aligred IT objectives with bank’s mission, vision, values and alzo matehes IT strategic plan with the
intent of bank’s strategic plan. Whereas out of 60 co-operative banks 36.66% samples have aligpned IT objectives with bank’s mission
viston, values. Further 26.66% co-operative bank samples have matches IT strategic plan with the intent of banl’s strategic plan.
Kruszkal-Wallis test has been applied to test the hypothesis.
Table No. 2.16
Aligning IT Objectives with Bank Objectives
Result of Hypotheses Testing

IT Strategic Alignment Status: Statistics of hypotheses Testing
Type of N Mean . S'L?q._mp.
bank il Rank Chi-Square Df Sig. Besult
g 3

Have you aligned IT = .I%%'ja%_ = 139— Ejgg Bejected Null
objectives with bank’s — : 5.630 2 013 (There 1= 5ig

mission. vizion, values? f.00p a0 20 Difference}

. ) . TDtaI 73 B e |

Iz IT stratezic plan Bejected Null
matches the intent of the Public 10 13.00 23669 2 2004 (There 1= 5ig

bank strategic pian? Difference)

Above table depicts the hypothesis testing which intent to assess the relationship between IT objectives with bank’s strategic intents. It is
found that, vsing Kroskal-Wallis test the mean-rank for public banks iz 24 the same with private banks and co-operative banks has mean
rank 30 82 The valoe of chi-square is 8 63 at 2 degrees of freedom: the ‘p" value iz 0.013 at 5 percent level of significance.

The null hypothesis 15 rejected and thiz shows that alignment of IT objectives with'banl’s'nission vision and values differs as per the
constitntion of bank

The test of hypothesziz carried fotest the matching between IT strategy plan and dntent of banlk strategic plan. The Chi-square value of
Kruskal-Walliz test 13 23.66 at 2 degrees of freedom the “p’ value iz 0.00 refects null hypothesis and it can be stated that the scenanio of
IT strategy plan matches with bank’s strategic plan differs in public, private and co-operative banks. There is comsistency in aligning IT
chjectives with orgamzational objectives in private sector, public sector banks. Whereas co-operative banks are inconsistence in aligning
IT cbjectives with organizational objectives.

3. Results of Hypotheses Testing

13 Hy - IT governance practices in public and cooperative banks are in infancy stage compared to private banks.
Researcher has tested this hypothesis using Kmskal-Wallis test and Bi-nominal test Kmskal- Watli= fest 13 applied to check if extent
of IT governance practices i public, private and co-operative sector hanks iz contrast or similar. To know the extent of IT
governance practices with respect to constitotion of banks Bi-smominal test haz been vpsed. The test iz executed independently for
public zector banks private ssctor banks and cooperative banks  After the test researcher found that, the aull hypothesis iz rejected
and alternative hypothesis that IT governance implementation in private sector banks and public zector banles iz far better compared to
IT governance in cooperative banks.

2)Hp - The extent of [T governance practices iz independent on types of banks.
Researcher applied Kruskal — Wallis test to test this hypothesis. After test null hypothesiz 15 rejected and alternative hypothesis 1.e. the
IT governance practices is dependent on the type of banks has accepted.

31 Hy - Efficient utilization of IT assets 15 dependent on IT povernance.
Pearson correlation is used to test the hypothesis. The test is performed individually for public sector banks, private sector banks and
cooperative banks for physical and logical assets separately.
After testing it has been inferred that there iz moderate or strong or weak correlation between most of the physical-logical assets
ptilization and extent of IT governance implementation in public, private and co-operative sector banks, hence null hypothesiz 13
accepted to conclude that efficient utilization of IT assets ix dependent on IT govemance.

4} Hy - There iz inconsistency in aligning IT objectives with organizational objectives i private sector, public sector and cooperative
sector banks.
Kruskal-Wallis test has been applied to test the hypothesiz. The mull hypothesiz iz rejected and this shows that aligament of IT
objectives with bank’s mizzion. vizion and values differs as per the constitution of bank:
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Abstract - Bas=d on the study undertaken on IT governance
in banks in Western Meharashtro, it is found thot thers is
ample scope for implementation of IT governance in terms of
its usage for efficient and effective use of IT assets. Henee, itis
suggested that bonks should provide ottemtion on IT
governance implementation. Standard IT Governance
Jframework would enable a bank to perform its business inan
orderly and gffective manner improves the customer service
and aid in ite own survival and growth.

Key Words: Information Technology, IT Governance, IT
Policy, Hardware /Software Acquisition, Security ete.

1. INTRODUCTION

Banks extensively depend on Information Technology (IT) to
execute its mission and provide services to the customers
and banks’ business partners, Information Technology
policies are an eszential requirement to sound IT usage and
IT Security. They are desipned to preserve the
confidentiality, integrity, availability, and value of IT assets,
as well as ensure the continued delivery of services. They
also establish the appropriate focus and standards for
acceptable IT practices across an organization, This policyis
based on IT Act guidelines and highlights banks’ goals and
requirements for protecting its IT assets.

All bank components must comply with the hasic
requirements of this policy and its associated operational
standards and technical documentation.

1.1 Purpose

Every organization that uses computers, email, internetand
software on a3 daily basis should have information
technology (IT) policies in place. It iz important for
employees to know what is expected and reguired from
them when using the technology provided by their employer,
and it is critical for a company to protect itself by having
policies to govern areas such as personal internet and email
usage, security, software and hardware inventory and data
retention. It is also important for the business owner to
know the potential lost time and productivity at their
business because of personal IT usage.

Without written policies, there are no standards to reference
when both sticky and status quo situations arise.

1.2 IT policy areas
IT policy address following areas:

1. Acceptable Use of Technology: Guidelines for the use
of computers, fax machines, telephones, internet, email,
and voicemail and the consequences for misuse,
Security: Guidelines for passwords, levels of access to
the network, virus protection. confidentiality, and the
usage of data.

3. Disaster Recovery: Guidelines for datarecoveryinthe
event of a disaster, and data backup methods.

4. Technology Standards: Guidelines to determine the
tvpe of software, hardware, and systems will be
purchased and used at the company, including those
that are prohibited (for example, instant messenger or
mp3 music download software).

3. Network Set up and Documentation: Guidelines

e

regarding how the network iz configured, how to add
new employees to the network, permission levels for
employees, and licensing of software.

6. IT Services: Guidelines to determine how technology
needs and problems will be addressed, who in the
organization iz responsible for employee technical
suppeort, maintenance, installation, and long-term.

Purpose of IT policy is to set direction and provide
information about acceptable actions and prohibited actions
or policy vielations.

Guidelines are created and provided to help organization,
branches and individuals who are part of bank community to
understand how bank policy applies to some of the
significant areas and to bring conformance with stated
policies.
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Fig -1: IT Governance Framework
2. CLASSIFICATION OF IT POLICY

IT palicies may be classified into following groups:
1. Hardware Acquisition. Installation and maintenance
Policy
2. Software Acquisition Installation, maintenance and
Licensing Policy
Network (Intranet & Internet) Use Policy
Security Policy
3. IT usage Policy

e

www.irjet.net
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2.1 Hardware Acqguisition, Installation and

Maintenance Policy

Steering committee prepare hardware requirement schedule
for necessary hardware in consultation with technical
advisor.

Bank should acquire required hardware of reputed brand by
using standard purchasing method sugpested by state
government and RBL

Hardware required for HO and branches is purchased at HO
level. Incase of emergency branches purchase hardware and
peripheral items by taking permission of HO. (The price of
said purchases should not exceed RS, per
month)

Purchased material will be wverified through technical
consultant if any deficiencies observed at the time of
inspection. The deficiencies will be communicated to vendor
and necessary action as per purchase order terms will be
taken by Head Office.

Bank should make maintenance agreement with reputed and
authorized vendors only.

Terms and conditions of maintenance contracts are decided
at HO level in consultation with IT department of a bank and
technical consultant of a bank.

2.2 Software Acquisition, Installation, Maintenance
and Licensing Policy

It is the policy of banks to manage its software assets and to
ensure that banks installs and uses only legal software onits
PCs {including portables] and servers. Banks will take all
steps necessary to prohibit its users from duplicating any
licensed software or related documentation for use either on
bank premises or elsewhere unlesz bank iz expressly
aunthorized to do so by agreement with the licensor.
Unauthorized duplication of software may subject users
and/orbank to both eivil and criminal penalties underthe IT
Act. Bank must not permit any employee to use software in
any manner inconsistent with its applicable license
agreement, including giving or receiving software from
clients, contractors, customers and others. It is the policy of
the bank to acquire copy. distribute, transmit and use
software in accordance with the software management
policies of the bank and the terms and conditions in any
license agreement accompanying a particular software
product.

2.3 Network (Intranet & Internet) Use Policy

Bank offers employees access to its bank computer network
and the Internet for only official work assigned to respective
employee.
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If you or anyone you allow to access your account (itself a
breach of this policy] violate this policy, your access will be
denied or withdrawmn. In:-addition, you may be subject to
disciplinary action, up to and including termination.

2.4 Security Policy

A Security policy includes the overall importance of security
within the organization, identifiez what is being protected,
identifies key risks and mechanisms for dealing with those
risks and provides for on-going and regular monitoring and
feedback to ensure the polices are enacted and enforced.
Regular updates are needed to reflect changing business
needs and practices. The policy enumerates the roles and
responsibilities of all information systems users for
protecting the confidentiality, availability and integrity of
information assets.

2.5IT Usage Policy

All members of the bank community are obligated to use
hank’s IT resources in accordance with applicable laws, with
Bank policias (inclnding its work policy, and its standards of
honesty and personal conduct), and in ways that are
responsible, ethical, and professional. Recognizing the need
to ensure the preservation and availability of the official
records of the Bank for legal, administrative, and historical
purposes, the bank has adopted the following archival policy.

All records generated or received by the various branches.
Administrative and Head offices ofthe Bank inthe conduct of
their business, regardless of the form in which they are
created and maintained, are the property of the Bank and
constitute archival material. The records covered by this
policy include official printed material, correspondence,
machine-readable files, record books, minutes, committee
files, financial records, and associated papers.

All branches, administrative officers of the bank and Officers
of the HO, as well as those members of the staff who, by
virtue of administrative responsibilities either of a
continuing or occasional nature, possess files, records, or
documents relating to their official duties, are requested to
ohzerve the following regulations:

Theuse of bank's IT resources is restricted to Bank business
and incidental personal use. Incidental personal use may not
interfere with bank work, nor may it result in additional
direct cost to bank. Bank's computers and other IT
resources must be used in a manner consistent with bank’s
status as professional financial Institution, and so, for
example, cannot be used for the benefit of personal
businesses or other organizations unless permitted by bank
policy. Unauthorized access to and use of bank's IT
resources violates this policy

www.irjet.net
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3. CONCLUSIONS

It'iz concluded that, the study throws light on status of IT
governance implementation. impact of IT governance and
problems faced by banks while IT governance
implementation. Many direct and indirect factors affect on
the progress of IT governance implementation in banks in
general and banks under study in particular.

The analysis of the data pertaining to IT governance
implementation clearly indicates that there is an ample
scope for furthering IT governance implementation. The
study reveals that It governance implementation in private
and public bank is satisfactory but IT governance
implementation in co-operative banks iz infancy stage,
because of lack of top management awareness about IT
governance,

IT governance implementation in banks would greatly
influence by involvement of top level management and may
expand vertically and horizontally to ensure all the business
requirements. This could happen only when -

s Top management associates themselves 51T uzer

s IT objectives are clearly defined

s Adoption of IT strategy/policy and furthering as per
technology and business changes

s Estahlishes separate IT department with required
qualified professionals

s Business processes are reengineered

Besidez above mentioned factors the involvement of
regulatory agencies with mandatory: and minimum
standards in terms of technology governance would also
work as driving force. The study carried out on zelected
banks clearly indicates that there iz an urgent need to act
and deploy standard IT governance framework which could
cover all areas of IT governance activities under one
urmabrella. The suggested 1T Policy is based on the study
would probably provide a roadmap for banks and putthe IT
as a business driver rather than business enabler.
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ASSET ACCOUNTING

Mrs. Archana Kulkarm

Abstract:

In a business or organization, Depreciation is the important part of Financial
Statement which helps company to maximise profit.

Depreciation is the process of allocating cost to an asset over its complete life. This
allocation is done in a way that the cost of the asset is charge to the accounting period during
the economic life of the asset and decreases the net value of the fixved asset.

The research ohjective of the paper is to understand the selected methods of
depreciation in fixed asset accownting. The study is also providing suggestions about
depreciarion recording in financial statements.

Keywords — Financial Statement, Depreciation, Fixed Aszset

Introduction:

Depreciation- Meaning and Definition:

The depreciation term is found on both the income statement and balance sheet. On
the income statement, it is listed as depreciation expenses and on the balance sheet; it 1s listed
as accumulated depreciation.

Depreciation 1s the cost of the fixed asset used up in the period. This must be treated as cost
or expenses transferred to income statement; otherwise the profit will not be correctly
assessed.

Depreciation 1s calculated on fixed assets and current assets. Deprecation 1s the fall in
the price of asset and this fall 15 shown 1n the accounts as provision for depreciation.
International Accounting Standard 4 (IAS 4) defines depreciation as “The systematic
allocation of the depreciable amount of an asset over as its usefil life”

From the above definition explanation of the terms -
s Systematic allocation means that the depreciation is charged according to a consistent

policy and method.
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* The depreciable amount of an asset 1s the value which 1s systematically allocated over the

useful life of asset.

o Ulseful life of an asset 15 the period over which an asset 1s expected to be utilized.

o Depreciation caused by wear and tear 15 called ordinary depreciation.

®* The depreciation which represents total depreciation to data on fixed assets 15 called
Accruad Depreciation.

¢ The depreciation calculated on one asset 1s called Unit Depreciation

¢ When asset s service life terminates then the depreciation of asset 13 called Complete
Depreciation.

# Depreciation Accounting is the mathematical process of distributing the cost of an asset

over the various accounting pertod.
Fixed Asset- Meaning and Definition:
Fixed assets are tangible assets which are used to generate income.

Financial Accounting Standard Board (FASB) defines Assetzs as “Probable future and
economic benefits obtained or controlled by a particular entity as a result of past transactions

or events.”

Fixed assets are assets that are held by a firm for use in the production or supply of goods and

services, and not intended for sale with the ordinary course of business.

Fixed assets also referred to as long term assets are often divided into tangible and intangible

categories.

o Tangible Assets: tangible assets are fixed assets that have phyvsical existence and can be
seen. For example: Land, Building. Equipment etc.

o Intangible Assets: Intangible assets are fixed assets that haven't physical existence. For
example: Goodwill, Patents etc.

* Natural Resources: Natural Resources are fixed assets which must be depletion dunng a

specific period. For example: Mines of Gold, iron coal etc.

Fixed Asset Accounting is the system of accounting which auns at distnibuting cost or

other best value of tangible assets. A company or firm uses fixed assets to run 1ts business
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since they are used overtime, the function of the fixed assets got declined as well as their

value. This declined value of the fixed assets 1s called Depreciation.

Objective of study:
1. The main objective of this paper 1s to review the selected methods of depreciation &

practices in relation to depreciation and fixed asset.

[

To recognize the effects of theoretical approach for providing depreciation on fixed

assets.

Research methodology:
The research methodology which is used during the study is based on exploratory

method.

Prospects of study of Depreciation:

Depreciation expenses are not visible expenses like other expenses. Depreciation 15 a
fall in the value of asset Depreciation treated as expense and transferred to profit & loss
statement, otherwise the profit will not be correctly assessed.

1. Depreciation means conclusion of the cost of the fixed asset during the period for which

accounts are being prepared.

[

To show the fixed asset at their original worth in the balance sheet. Due to wear and

tear, the value of the assets 13 much less. Depreciation therefore must be accounted 1n

order to present the assets at their proper value

3.  When depreciation charge to profit and loss statement an equal amount 1s either retamned
in the business or invested outside the business. When the useful life of an asset comes
to an end. a new asset can be purchased by using the resources available in the business

4~ While calculating tax depreciation 1z deductible from imcome hence depreciation 1s

computed and charged to profit and loss statement to reduce tax hability, as per the

Indian income tax act,

L

Indian Companies Act, 2013, Section 123(1), requires every company to provide
depreciation on fixed asset before declaring dividend on 1ts share holders. Depreciation

1z provided on fixed assets to fulfil with the provisions of law apart from Income Tax
Act
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Methods of depreciation:

There 1s a wide variety of depreciation methods in use and all these methods are based
on certain implicit though they all seek to distribute the cost the asset over 1ts useful hife.
WVarious methods are used by companies to calculate depreciation

1. Straight Line Method or Fixed Instalment Method

2 Wrtten Down Value Method or Diminishing Balance Method
3 Annuty Method

4 Depreciation Fund Method or Sinking Fund Method

3. Sum of Digits Method

6. Revaluation Method

e Depletion Method
E. Machine Hour Rate Method

Depreciation methods used in this short research:

This research paper deals with selected methods of depreciation with their merits and
demerits so that a firm or company 15 1n a position choose the best method.
1. Fixed Instalment or Straight Line Depreciation Method:

Straight line depreciation method charges cost evenly throughout the useful life of a
fixed asset. This method 1s appropriate where economic benefits from an asset are expected
to be realized evenly over its useful life. Under this method. depreciation 1s calculated as
difference in the onginal cost over its residual value and this value 1s divided by the number
of 1ts useful Life.

Merits:
Under this method, the value of the asset at the end will be scrap value.
¢ The amount of depreciation if transferred to profit and loss statement 1s same for all
Vears.
Demerits:
*  There 1s no provision for replacement of asset in the company.
s  Itis difficult when new asset 13 purchased during a vear.
Fixed instalment method of depreciation is applied in case of those assets which have

small value or which do not require many repairs and renewals e.g_ short lease
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2. Written down value method :

Under the written down value method, while calculating depreciation, the amount
charged for depreciation declines over the assets expected life. Depreciation at a certain rate
is applied to the written down value of the asset as at the beginning of each vear. Under this
method, the depreciation amount charged every year 1s an amount less than the previous year.
Merits:

o  There 1z no need for fresh calculations 1n case there 1z an addition to the asset, unless
such addition 1s made in the middle of the vear.

Demerits:

*  Under this method. 1t 1s quite difficult to find out exact rate of depreciation.

o It does not consider the question of interest on the capital outlay involved.

Wrtten Down Value method of depreciation 15 most sutted to plant & machinery
where additions and extensions take place so often and where the question of repairs 15 also
very important. This method does not suit in the case of lease, whose value has to be reduced
to zero.

3 Annuity method:

Under this method a constant annual charge for depreciation 1s credited to the asset
account during the useful life of asset, less scrap value, if any. The cost of the asset 1=
regarded as providing an allowance during its life, the value of allowance being the annual
charge for depreciation
Merits:

#  This method takes interest on capital invested 1 the asset into account

o It 13 regarded as most exact and precise from the point of view of calculations; and is
therefore most scientific

Demerits:

¢  When the asset requires frequent additions and extensions, the calculation have to be
changed frequently. which 1z verv problematic

* The burden of profit and loss account goes on increasing with the passage of time where

as the amount of depreciation remams constant
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Annuity method of depreciation is best suited to those assets which require

considerable mmvestment and which do not call for frequent additions e g long lease
4. Depreciation Fund /Sinking Fund Method:

Under this method, a fixed amount of depreciation 1s charged for every vear of the
estimated life of asset and a fixed rate of interest 15 calculated on the same amount has been
invested in some other form of capital investment. This method arranges for funds to be
available for the replacement of assets at the end of its useful life. The method involves the
investment of cash outside the businesses. The amount of depreciation is charged with the
help of sinking fund table.

Merits:

s  Sinking fund method helps to build up financial position of a concern.

* Sinking fund method makes available a sum of money for the replacement of asset by
maintaining separate provision.

Demerits:

¢  The market value of investment mav rise or fall due to inflation of which the realised
value may differ noticeably.

o  Sinking fund method create difficulty due to frequent investment.

Sinking Fund Method of depreciation i1s suitable wherever it is desired not only for

machinery and other wasting assets.
Data Collection:

The study 1s based on secondary data. This data has been collected through various
articles research paper, subject related books & world wide web
Research paper:
1. ‘Review of Accounting Gimmicks Called Depreciation”

Author: Onojah Attah Larence, Unegbu Angus Okechukwu.

2. ‘Effects of Depreciation Methods on Performance Measurment Methods
Author: Husevin Mert, Sema Erkiran Dil
3 “Accounting for fixed Assets And Depreciation’

Author: Saoud Chayved Mashkour.

4. ‘Dpreciation Methods and Life Cyvecle Costing Methodology”
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Author: Konstantinos J. Liapis, Dimitrios D. Kantianis.

www._accoungdetails

www shodganga

All other material published on financial accounting on website.

Literature review 15 also needed for understanding the nature of the research topic
deeply.

The hiterature review for the present study 1s as follows:

1. Advanced Accounts by M. C_ Shuklaand T. C. Greval.
Conclusion & findings:

o  Different methods give different outcomes on the financial statements. An organisation
needs to understand and appreciate the effects of the depreciation.

* A company adopts a constant policy in the choice of depreciation method so that the
firm s performance can be analvzed periodically.

» Company sometimes fluctuate their depreciation charges in order to smooth periodic
profit.

* [n company any additions to fixed asset during the period, the depreciation applicable to
the additional amount should be separately disclosed with the date addition in annual
report.

o If a company adopts more than one method for charging depreciation, the separation of
asset should be clearly stated with the name of method used.

o If a company adopts different methods of depreciation for same class of asset because of
location of usage. Therefore the company should clarify the reasons behind 1t

* If a company charges higher rate of depreciation, the reason should be clearly stated 1n
annual report.

* A= per current trends, the most commonly used method for depreciation 15 Straight Line
Method or Fixed Installment Method. This method 1s the simplest to calculate

depreciation and reflects the consumption of the asset.
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A Comparative SEO Techniques Analysis on core
WebPages and its Effectiveness in Context of Google
Search Engine

Prof. Seema Patil

Azsistant Professor
College Of Computer Application for Women, Satara, Maharashira India

Abstract: In digital era, internet iz one of the most important source of informationin almost all spheres of our life.In the
world of Information technology, internet is the primary source to search desired information. Among various browsers,
GoogleChrome iz one of the most popular web browser used in India.When user searches for particular information on
browser then Google search engine displays billions of rplated web pages available to that particular infermation
{i.e.SERP).z0 to appear wehsite on first page of SERP [‘Sea# gine Result Pages), every page of developed website should
follow SEO technigues. Thiz research papers explains lsﬂﬁ l%?ﬁl of web pages of two different websites to check whether
these web pages developed are as per SEO technigues perly an Effectiveness in Context of Google Search Engine.To
appear on 1" page of SERP ,which essential SEO ;éz‘:;uuiparam@f they should follow, which updatmns they need to
do,which things they need to improve.how they d ranked up as cnmﬂhe to others and in future new website Eiereloper
what need to do so their clients website shuul@ppear on 1% page GLE.ER% keep rankedup.

Keywords: Google Search Eugme,S‘EG ﬂnques,SERF Rmimg uebpﬂges, a_i@a;‘w
r L }_\mﬂm N

& -

Websites are used to ady frti;ﬂ_eiﬂ' product or services. Every business, ummsm umluuahﬁ' mpanies__ institutes, colleges,
schools, social medias have ﬁ oWn W ehm@@me growth in em‘ﬂ}f’eldﬁ&!s negessary : ; ac‘h at maximum Customers
fviewers which i3 poqstb_ﬁﬁh because gffaunching webs o internet. The main l:ui:lj_eétn el any site iz to list at the top of
all the links ieto ap'pﬁ&;(m the lstp f SERP of Google ch engine Search z.ngimﬁznhmh are uﬂ% find any information
across imtemnet [1]. So td%ea.r omﬁpaze of SER_E’J%'%% techniques need fo bﬂﬁiﬁd veryy dy

_'\.-_'y - o i l\.'.
P

v fﬁal}-.»ta and 1o ‘Eﬁ'ﬁt‘?‘. W"'_"' tfeche Euﬁ are wsed p 1 not, two international school
deration From these websites, _thpsqﬁ‘é pages which are ccmm.mfu both websites and mostly viewed

[r-=" --_-'. i
| ..-‘:. r ¥

3 'ﬂﬁ&m analysis of core fagfs of two different websitez which vses
Hfhiechniques are pmper]x used #ﬂaﬂ help to improve the ranking of a website
i Rns x'isibihn ofaw ebaitaﬁfsﬂea needs to improve themselves.

FPaperStatemeant: 'l'h.ts
Search Engine Optim
otherwise to get more
Purpose and Morfivatfion: -\- r
Lots of websites are available on internet. Some are ranke on S ‘and some are not To appear website on 1¥ page of SERP
.analyze which eszential SEQ technigues/parameters they w, which opdations they need to do, which things they need
to improve, how they should ranked vp as comipare to others ai‘tﬁh’h future new website dev eloper what need to do so thetr clients
webzite should appear on 1¥ page of SERP and keep ranked up

II. SEARCHENGINE OPTIMIZATION(SEQ)TECHNIQUESAETHODS

SEQ technigues can be classified into two categories.

These techniques are more effective to improve the ranking of a website in the context of Google zearch engine if
Implemented in the right way:

1. On Page Optimization

2. Cff Page Optimization [2].
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Table 1.On page optimization
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Techniques Description Technigues

Description

Atifletagis the HTML element nzed to
spectfy the title of a webpage. Its primary
job iz to tell visitors and zearch engines
what they can expect from the web page.
Malke sure all title tags are unique and
Page Title | exist on all pages. It should accurately
describe what the page iz-about. Your Heading Taps
finizshed title tag should not exceed 3060
characters otherwise Google starts cutting
off title tags in the SERP: after around 50—
60 characters so Keep it short and sweet.
Include your primary keyword in the title
tag [3]

Heading tags are tags psed to identify headings
and subheadings within your content from other
types of text {e.z. paragraph fext). HTAML has
six different heading tags hl To hé The &l is
an HTMI tag that indicates o heading on a
webzifz. The k1 12 considered the most
important tag; and the h6 is the least
mportant. H2-H6 are optional tags to organize
the content in 2 way that's easy 1o
nayvigate [6][7]

The meta description 15 the short paragraph
of text placed in the HTML of a webpage
that describes itz confent The met
description will then appear pader yo
page’s URL in the search results. This iz
alzo known as a snippet. Meta description
should be & nommal homan-wrtte

Meta sentence along with most
Description | important keywords A meta description
zshould be no lopgerthan 135 — 160
characters long The meta descriptions muost
be written differently for every page. You
can add elements to the snippets to increase
their appeal. For instance: star rahings
customer ratings,  prodoct mnformation,
caloriz counts etc.{ai}’

Image alt attributes are uzed within an HTML
code to describe the appearance and fonction of
an image on 2 page. Image Alt Tag provideza
text alternative for search engines to describe
the image more specifically as possible. Keep
voui alt text fewer than 123 characters.Don't
start alt text with "picture of " or "Image
of:."[8][9]

Meta keywords are types of meta tags i
the HTML source code of 2 webpage [
They describe the content of a8 websit

Meta shortly-and concizely, and are therefor
Keywords | important indicators of a website's content
to search engines. The keywords are
generally written in lower case,
separated with a comma [5]

Techniques Description

Description

A sitemap iz 2 blueprint of
your website that help
search enpines find, crawl
.and index all of your
website’s comtent.
Sitemaps also tell search
engines which pages on
your site are most Link
Site Map important Search engines Building
Page like Google, Yahoo and
Bing usze your zitemap to
find different pages on
your site From SEQ
standpoint. Every website
should have a sitemap.
Sitemaps are not only
uzeful for search engines
bot also for all those nsers

Link building iz a process of building or
creating the linkin crder to tmprove the
ranking of vour website. You can build
external links a well as internal links By
using external links vou able to links other
zocial media websites and by using
internal links vou able to traverse through
your webpages of your own website. Your
link free or by paid some amount alzo.
Like-Google Adwords, where you need to
pay some amount to advertize

your website.[2]
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looking for a particular

page o0 your
website [10][11]

Social Networking sites
are one of the effective
ways to improve the

your content on these zites
where lotz of people will
vizithink to 1t and links
afe a Very

mmportant SEQ ranking
factor.

ranking ofa website.
Social Networking sites
like faceboolk, Twitter,
Social instagram YouTube are
Networking very popular to advertize Blogging
Sites your website by sharing

A blog 1z a dizcossion or informational
wehbsite, It 1z managed by individuals
wheosharetheirviews experiences guidelines
etc.Googlealsoproviding the blog facility.
You cancreats a blog and vpload the link of
yourwebsite for any’ queriez to the oser
They will contact to your website andmay
help to improve the searching of
yourwebsite. Posts are typically dizplayed
ity reverze chronological order, so that the
most recent post appears first, at the top of
the web page

A) American School of Bombay

Website URL- hitps:/

B} Podar international zchool Mumbai
Website URT -hitpa:ip

websites, thosze webpa 2
Web Pages taken fo

o asbuiis

ternationalsachool com

Webh page
T
<title>Best International Board School in
Santacruz - Mumbai | Podar International
P&g& Title School<title>
Total Characterz-46
mended characters are 50 to 60
<metaname="description" SGnH <metaname="description” contemt="Podar
School of Bombay iz the best international International School is one of the Top
school 1n Mumbai, India_ It offers international imternational board schools in Santacruz -
IB Primary Years and Diploma Programs and Mumbai. We provide a stimnlating. safe
Home Page Nk American High School Diploma aceredited by and supportive environment along with the
{(ON Page Ao the Middle States Association of Colleges and opportunities for all our students to reach
Optimmizatio scrphion Schools (USA)"> the best level: of achievement For more
o) information callus 022- 26001311."/>
Total Characters - 244 Total Characters-288
Recommended characters are 135.to0 135
<meta name="keywords" content="International | Keywords not nsed
college preparatory school NMumbai,
International high school Mumbai, International
Meta keyword = :
TR middle schoo! Mumbai, International elementary
school Mumbai, Expat school mumbai">
Total keywords- 3 Total keywords- 0
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<h2class="f5ElementTitle">Dream Learn <h2style="fontzize:2 Bpxicolor=cc9966;">
Serve</h2> Accreditations</h2>=
“h4=COMMUNITY <hd> <h3><ahref="hitps-‘podarinternationalzch
. <h6>Elementary Campus<hé> ool com/ibdp-rezults-of-may-2010-exam-
Headimg Tag seszion">Podar International School
students qualifis for MakeX MNational
Champicnship </a><h3>
Uze of'hl tag recommended hl tag not uzed on both webpages of websites:
Cimpgalt="AmericanSchoolofBombay " width="2 | <imgwidth="150" height="100"
67" src="/uploaded themes/default imageslogo.p | src="https:/ podanaternationalzchool com
ng"> wpcontentuploads2019/1 M akeX new-
150x100 png" class="attachment-rdtheme-
sized size-rdtheme-size3 wp-post-image”
al="BazseimSiddiqui and Aarav Parikh"
s
Image Alt

Attribute

for search engines to ?ﬁ!ﬁ the imag
gpecifically. ,’ge ig for logo

specifiez alternative text for image

alternative for zearch engimnes to Dezcribe
the image more specifically: Exam name
given as Image name and text specifies
ternative text for student’s image who

> Admizsions at American Seb
ay/title>

on trteaching. For more
ion calluz on 022- 26001311.">

Taotal Characters- 201

gtz ar= 135t0 133

efr'wmdﬁ_’ianteﬂF“ﬁdmissi
an Schoo! of Bombay'>

Mieta keyword Not used

Admmsm? Total keywords- 0
PEPE:E{Dh <h? clazs="fzEle <hT><span style="font-size:
| aze Navigation=/h2> 28px"><strong>Details Required for
Optitizatio Heading Tag | <h2 class="fzElementTitle Admizsions < strong=><span=><hl>
) Stider<h2>
<hd>ABOUT</hi> hi-T EARNING</hd>,

Jze of hl tag recommended hl tag not used on both webpages of websites.
<impalt="American School of Bombay" <imgsre="https://podarinternationalschool.
width="267"src="/nploaded themes/defanlt'ima | com/wpcontent/uploads2019/11 Podar-
ges'logo. png"> International-School-Logo pnz" alt="Podar

International School™=
Image Alt “ -
Attribute Y :P"'Be;.:ﬁ 32,,5 choal j f‘ DDAQ
Alt text characters=23 provides a text alternative | Al text characters=26provides a text
for search engines to Describe the image more alternative for search engines to Dezcribe
specifically. Image iz nsed for logo and text the imaze more specifically. Image is nsed
specifies alternative text for image for logo and text specifies alternative text
for image
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<title>Co-Curricular - American School of <title=Co-Curricular - Podar International
Bombay<title> School<title>
Page Title
Total Characters- 41 Total Characters- 42
Recommendedcharacters are 50 to 60
<mata name="description” content="Co- not given
hieta Curricolar - American School of Bombay">
description Total Characters = 41 Total Characters-0)
Recommended characters are 135 to 135
<mata name="keywords" comtent="Co- not used
Meta kevword | Curricular, Amenican School of Bombay™>
Total keywords- 2 Total keywords- 0
<hl clazss="fsPageTitle">Co-Curricular<hl> <hl1 class="entry-title">Co-
<h? class="feElementTitle"><a role="tab" aria- | Curricular<hl>
zelected="false" aria-expanded="falzs" <h?>=<span style="font-zize:
href="2f2-panel 2054">Elementary Student 2Epx">Ietrong>Co-Cumicular
Lifes/a=<hl> ActivitiesT strong><span><'h2>
Co- <h? clazs="fElementTitlg <h2 style="color2003399;">Connect With
Curricular selected="false" arta Podar</h2>
Page Heading Tag | href="=f5-panel-203 <h3 clasz="rtin-content mt-3rem"><span
(0N Page Activities</a=<h style="font-size:
Optimizatio [ 20px">=strong>ROBOTICS</strong></sp
o) an><hiz
<h3 class="rhin-content mt-3rem"><span
&tyle="font-size: 20px"><strong>STEM
L CATION</strong><span==<hiz=
| b ]ﬂ,h4 tags are used
mp:mage—tl‘: 8
_A.It text cha:a{:tersﬂprm"idfi a text alternative attribute 13 not vsed
zearch engines to Deagsﬂze the image more
age is uged fbr logo and text
<title=Contact Us - Podar International
School<title>
ciers— Total Characters- 39
Recommendedcharacters are 30 to 60
<mata name="deseription” content="American not grven
School of Bombay iz a top international school
in Mumbai that offers Pre-K through Grade 12
Contact Meta Students from than 50 countries study American
UsPage description and IE Curriculum at ASE ">
(ON Page
Optimizatio Total Characters - 174 Total Characters :- 0
) Recommended characters are 13510 155
<meta name="keywords" content="0ur not vzed
Meta keyword Campuzes. American School of Bombay™>
Total ketwords-2 Total ketwords-0
<hl clazs="fEPageTitle"=0ur Campusez<hl> <hl class="entry-title">Contact Us<hl>
Heading Tag | <h2 clazs="fzElementTitle"><a role="tab" aria- | <h2>Leave a Message<hl>
selected="falze" aria-sxp ="falze" <h? style="color2003399;">Connect With
Podar=h2>
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href="=f5 pane]l 8990 ">Early Childhood <h3 clazs="widgettitle">0ur School
Campus</a=><h2> Philosophy<h3>
<h2 clazs="fsElementTitle" ><d role="tab" aria- | <h3 clasz="modal-title"
selected="false" aria-expanded="falze" 1d="examplehlodall abel">Virtmal
href="2fs-pane] 0014">Elementary Tour</h5>
Campus</a=<h>
<h3>Addressest/hi>
“hd=ABOUT<hd>
h1.hZ h3 hd tagsz are uzed hl b2 h3 hS tags need
<imgalt="American School of Bombay" <ungsre="hitps://podarinternationalschool.
width="267"sre="/nploaded themes/defaultima | comwpecontent/uploads 201511 Podar-
zes/logp.pug"> International-School-Lozo pnz" alt="Podar
International School™>
]:IILE.EE A.ll.t ﬂ:l&i.l'l.i:u'__i.'l.'l.l_g :;_-"Beor:rc‘:n SChuui H F?DDATQ
Aftribute T T
Alt text characters=23 provides a text alternative | Alt text characters=26provides a text
for search engines to Bdscribe the iN@ge more alternative for zearch engines to Dezcribe
spectfically. Ima nsed ogo and fes the image more specifically. Image 15 vzed
specifies alternative text for image for logo and text specifies alternative text
A for image
Table 4. Compag age optimization
‘eh SEO odar international school Mumbai
page Technigue
Used

OFF argei—" blank"}H: : _

Page href="https-//www.instagram e

Optimiza choolbombay - ;

tion i : " blank” ‘?[ﬂ.sta f aFlir<li><ah Nttps: instagram com/podarinternational

Social media T o

networking Sl

omﬂmul american

edlﬂi‘f a}{'ls?{lt}{a

f—"https, i
SchoolofBombay” tag

%c_box border grey'>

™ target="_lblank"
="v¢_single image-wrapper

Social media vsed are Facebook, Twitter,
Flickr, Instagram_ TinkedIn. YouTube

Social media used are fﬁcebmk,YnuTuh&,
Instagram

<a href=", site-ge"}Site Map/a=

Site map not given

—

Site Map page
; Blog niot given <a href="2">Blog</a>
Blogging = = o
Internal links:-30 External links-6 Internal linkz-46 External links-3
Link Building | Backlinks-3607 Backlinks-217
PR ] > - —
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Table 5 Website Reviews

A) American School of Bombay B)Podar international school Muombai
ahindia.org pnd;-nn.‘r_l:n._l‘.mn.-!!.( Frnd
Website Reviews o
o
. 36 ) e 61
® °

IV. AFTER COMPARATIVE ANALYSISRESULTS AND DISCUSSION

On Page Optimization:

A)
1

2)

3)

4)

3)

Home page :
Page Tifde— The title tag hove Recommended characters between 30 to 60.30 both websites need to follow theze rage. So
search engine robotic: algorithm can get right signals from webpages az well a3 visitors easily found page which they
desired.

Meta Deseription-The Mata Description tag hav ety acters are 133 to 160 Both website’s homepage have
description above range. The meta description will then appear under your page’s UEL in the search rezultz zo only thoze
characters below 160 will be displayed on SERP and remaining will not be displayed Home page of American School of
Bombay uwse some important keywords. Home P-QEE of Podar International School Mumbai not vsed some important

o L SN\

Meta Kevwords- kevwords are important indicators of a website's content to search engines so search engine can easily able
to find vour webpage i Craw hng H‘Drﬂf page of -’mel_ﬂ-::aﬂ. School of Bnmhaﬁ, uze 3 important keywords. Home page of

Heading Tags-Uze tag recommendedshintagmot uzed on both'n bpa a5
indicates a headmg ot a website. The hl is conzidered the most important taE A

. Imagﬁna’uu tem\d more than 12¥/eharae

characters less thanSI3S Home page of American School of Bombay use Img al‘t attribute for logo image and #t's text
only 'ﬂ.hereas Home paee of Podar International School Mumbai vsed mage of students w hn cleared exam and alternative

Meta Description -The Mata Description fag tle

page have deseription not within ranpa. The mieta dezeription will then appear vader your paue s URL in th.e search
resultz s0 only those characters below 160 will be displayed on SERP and remaining will not be dizplayed. Admizzion
page of American School of Bombay use some important keywords. Admission page of Podar International School
hMumbai not uvsed some important keywords.

3) Meta Kevwords- keywords are important indicators of 2 website's content to search engines so zearch engine can easily
3

able to find your webpage in crawhne Admission pageof American School of Bombay use 2 important Feywords!
Admission pageof Podar Infernational School Mumbai not nzed some important Feywords.

4) Heading Tags-Use of hl tag recommended hl tag not used on both webpages of websites The hl is an HTML tag that
indicates a2 heading on a website. The hl iz considered the most important tag.

N
—

Image Alt Atiribute- Image Alternative text will not exeed more than 12% characters. home page of bothwebsites have
characters less than 125 Admission Pageof American School of Bombay uze Img alt attributefor logo image and it"s text
only whereas Admission Pageof Podar International School Muombat used vse Img alt attribute for logo image and 1t's
text only.For other images alternative text is not nzed.
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C) Co-Curricular Page :

1)
2)

3)

4)

D) Con

1)

3)

4)

In the end,

Page Title — The title tag have Recommended characters between 50 to 60.s0 both websites need to follow these rage.
S0 zearch engine as well as visitors easily found page which they desired.

Meta Description -The Mata Description tag have Recommended characters are 135 to 160 Co-Curricolar page of
American School of Bombay have deseription not within ranpe. Co-Cuorricular page of Podar International School can’t
have meta description tag. The Meta deseription will then appear under vour page’s URL in the search results o0 only
thoze characters below 160 will be dizplayed on SERTP and remaining will not be dizplayed. Co-Cutricular page of
American School of Bombay vee some important keywords.

Meta Kevwords- kevwords are important indicators of a website's content to search engines zo search engine can easily
able to find your webpage in crawling Co-Curricularpage of American School of Bombay use 2 important keywords.
Co-Corricularpage of Podar International School Mumbai not vsed some impertant keywords.

Heading Tags-Usze of hl tag recommended hl tag iz nsed on both webpages of websites. The hl 15 an HTML tag that
indicates a heading on a website. The hl 13 considered the most important tag.

Image Alt Artribute- Image Alternative text will not exeed more than 123 characters Co-Curricularpage of American
School of Bombay website have characters less than 175 Co-CurricularPage of American School of Bombay uze Image
for logo and text specifies alternative text for image whereas Co-CurricularPage of Podar Imternational School Mumbai
vsed vse Img for representing Co-Curricularactivities but alt téxt iz notused.

tact Us page : ¢

1) Page Title — The utle tag have Recomme
rage. So zearch engine az well as visitors :

2) Meta Description -The Mata Descfipt
American School of Bombay have description not within range ontactUspage of Podar I_u.temaimnaj school can’t
have meta description tag. The meta dezcription will then appear vnder your page™s UBRL in the search results so
only those characters below 160 will be dizplayed on SERP and remaning will not be displaved. Contact Us page
of American School of Bombay nse some important kevwords. |

3% Mera Kevwords- kevwords are impnrtaﬂt indicators of a webaite's content to search engines so search engine can
easihy able to find vour webpage in crawling Contactildgpage of American School of Bombay uze 2 important
ke:.‘nm‘ds Cnn}fuspaae of Podar International School Mumbai not used some important Levu. ords.

se

4} Heading Tags of h] tagresommended h1 tag isuzed -:ﬁ:hnth 11'@33&:@&% . The hl is an HTMI tag
that indicates a heading on a website. The hl is conzidered the most important tag.

5) Imagedlf Avtribute- iage Alternative text Will not exeed more %hagﬁtem Uz page ofAmerican
School of Bu:,m!:lav gebzite have chardclers, les 125 Contact Pg of American School of Bombay pze
Image for Ig; UsPagg of Podar International School

pext specifies a.ltema!n e text for image whereas Con
3 dEpEsifiseaternative text for image. For other images alternative text is not vsed.

Oif Page ; ,

Social media nemurkmw- :’Lmencan ss:hu:uol af Bombay webzsite nzed Social media networking sites like Facebook,
Twitter, & 3 3 = he etc. Podar Mmahmchml of Mumbai used Social media
setworking sites ltke : “‘:.u:;p-Tube ete. On Social media networking stes make advertize of your
webazite ﬁ sharing your content on these sites where lots of people will vigitlink to it, and links are & very
important SEQ rankine factorso comparatively Amsrican school of Bombay ranked upoas compare to Podar
International school of Mumbai ﬁ i

Site Map- American school of Bombay website used site map page. ButPodar International school of Mumbaiwebsite
not uzed site map page

Blogging- American school of Bombay website not used blog but Podar International school of Mumbai website
psed blog. zo any new, fresh updates are uploaded on blog, #t's a great way to build links and increase the ranking of
a site on Google. If vou publish the contents to blog, Google start to recognize vou as a great source of information.
Link building- Links are also o much important Google love links. especially from other relevant websites. Join
any with baclk link to vour webazite and submit your site to any relevant directory to improve your ranking. [12]

Mumbai used

V. CONCLUSION
I would like to conclude that Search Engine Optimization iz a very important for websites optimization Becausze the

optimized website appears at the better rank of the zearch engine result. This research paper compare and analyzed two edueational
wehaites az per ON page as well as OFF page optimization Beth of them follow some Google SEO techniques up to some extent.
These technigues can help to improve the ranking of a webszite if used in a proper manner 30 to achieve best results and to appear
on first page of SERP; both websites need to be updated as per SEC technigues time to time. Anynew website developer develops
hiz'her client’s website az per Google SEQOTechniques properly then client’s website should appear on 1% page of SERP and ranked

up.
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ICT plays a vital role 1n social and educational sector
on accidental occurrence of covid-19
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Abstract: In digital era, Information and Communication Technology (ICT) plays an important role in almost all spheres of
our life. Application of ICT tools in social and educational sector has changed the total scenario of social and educational
life. In emergency situations like spreading COVID-192 Disease, to overcome viral spreading of covid-19 some decisions need
to be taken forcefully, various activities from various fields need to be stopped .in such cases. ICT tools are uszed to
communicate with citizens of country in order to decide further strategy to run so as routine activities are going on smoothly.
Because of covid-19 spreads in all over the world, most of the countries in world are locked down, All secial, financial and
economical activities are almost stopped, which may cause on economical growth of country. In such situation, only digital
world which uses various ICT tools like Devices werking on Satellite communication, Video conferencing, Internet, Drone
camera's, CCTV Camera’s, Aarogya setu app, various secial media as per reguirement. should continued their work
without any interrupt. In educational sector, all schools, colleges and universities remain closed because of lockdown, This
affect on academic loss of students. To overcome, ICT tools are used to prevent student’s academic loss, helps to keep in
student’s touch, keep student’s engage, assign some work to them and take response. This paper discusses definition of ICT,
fearares of ICT, varions components of ICT, how ICT tools provides services for social and Education sector, discuss how
ICT tools are useful and may be nzed in emergency situations with live examples.

Index Terms: ICT tools, Social media, Video conferencing, Drone Camera, Aarogva Setu, Internet

L INTRODUCTION

Internet is one of the primary source of information to search desired information becavse of which whole world became clozer to
each other. But in emergency situations like zpreading COVID-19 Diseazes. entire world iz in trouble, face many problems, can’t
gble to perform many routine activities smocthly in all fields such as industries. businezses, societies, lives of people and education
ete.. they have to maintain social distance.

In such siations. ICT plays an important role. ICT tools are uzed to communicate with each other and able to perform many routine
activities smoothly of all fields.

Government of each country in world fight azainst spreading COVID-19 Dizeazes. Becauze of COVID-19 Disease, most of
countries are locked down. All zocial, financial and economical activities are almest stopped. It's affect iz on almost all spheres of
our life In social life, to defend their citizens. planned and implement various policies and uvse one of the ICT tool to merease the
awareness among people about different plans and policies. By using ICT tool communicate with citizens of country in orderto
decide further strategy to run, make citizens aware about different plans and policies, decisions taken information about current
situation, survey made for tracking etc.

In educational zector, all schools, colleges and wniversities remain closed becanse of lockdown This affect on academic loss of
students. To overcome this, ICT tools are uszed to prevent stzdent’s academic loss, belps to keep in student’s touch, keep stodent’s
engage, assign some work to them and take response.

II. DEFINATION OF ICT

ICT stands for Information Communication Technology. Information Technology (IT) inchides technology used for collecting,
processing manipulating storing and protecting data. The processed data i3 known as information Communieation Technolopy
{CT) refers to the use of technology for telecomimumication, broadcasting miedia, audio-visual processing and for transmitting
information through wired and wireless networks. It includes the internet, wireless networks, phones ete.

ITT. FEATURES OF ICT
I Transforming the society- ICT has transformed our society into digital one which 1z known az “Information Society™ It
i3 a society which 15 driven by information in social, economic, political and cultural spheres with vse of phones, internet, networks

etc.

2. Speed- Interactions with vze of ICT take place rapidly. We have real-time interactions in the form of chats, voice calls,

video calls, emails etc.

3, Besearch and Development- it is 2asy to record data. sort analvse and present it using computer software. Rezedrchers
can communicate his research findings through online platforms.
4 Versatility- ICT has az ability to perform multiple tazk at the same distanee one can play a video, work on an Excel sheet.

download a file, transzfer data to pen drive at the same time. Splite screen function has enhanced versatility of smart phones.

5. Precizion-ICT provides abways precize cutput.
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6. Cost-Considering the requirement of hardward and software, ICT can be expensive. But the expences get justified
considering the great reach and coverage it provides.

T Storage-data can be stored electronically with the help of computers, hard disks. pendnives ete. Cloud or server based
zervices like Google Drive, dropbox and icloud can alzo be used to store data.

g Facilitates learning-Use of ICT in teaching implies the use of slides, Projectors, presentations, Videos, podcast radio
stream intaractive boards and online courses facilitate learning. These will lead to student-cantered learning ICT adds the element

of flexibility and makes the student independent.

IV. COMPONENTSOF ICT

1 Satellite communication- India launched a satellite for commupnication called INSAT and for Education purpose
EDUSAT was lavnched in the vear2004. Broadcast media refers to mass media cutlets, such as television and radio stations. ABC,
CBS. NBC, Fox Broadcasting. PBS & CW are examples of broadcast network [11]

2 Video conferencing- It is 2 two way communication system. The vse of television video and zound technology as well as
computers to enable people in different locations to see, hear and talk with one another.

3. World wide web- The World Wide Web 1= one of the several internet resources developed to help. publish organize and
provide access to information on the Internet. The web was first developed by Tim Berners Lee in 1980

4 Social media- social media like Facebook, Twitter, whatsapp are used for sharing meszsapes, audic-video file, photos,
images ete.

5. Drone camera-Drones are devices which fly without a pilot on board — they are remiotely controlled, either manually

{perhaps from a mobile smart phone or tablet) or through programmed instructions. Theyv canbe very large and heavy (often carrying
cameras, with a big battery capacity to enable long range in the air), or small, lishtweight and able to be carried in the hand (with
very lumited battery capacity and air time but more svited to indoor vse in a classroom).[3]

6. CCTV camera-Closed Circoit Television (CCTV) also known as video surveillance Tt 15 a system where all the elements
like video camera, dizplay monitors, recording devices are directly connected. CCTV also known as video surveillance, is the use
of video cameras to transmit a signal to a specific place which are monitored, primarily for sprveillance and security purposes

T Aarogyva setu App-Aarogya Sem. the government’s Covid-tracker app. is helping govt in contact tracing, and alzo raised
one's alert level if one was in the vicinity of someone who had been tested Covid-19 positive It also provides suidelines abont covid-
19 awareness.

g E-mail: E-mail 13 2 most popular and excellent web-based media Teacher can use E-mail for varions purposes specially
for delivering some web-based services. Through e-mail teacher should be able to send e-books. study material attachments ete.
whereas students should be able to communicate with teachers by asking gueries, questions. doughts ete

9. Mobile learning : The term M- Learning standz for mobile learning:. which means learning with the help of hand held
technology such az Mobile Phone, Laptop and other portable devices, Mobile iz a portable device, M-learning iz convenient as itis
accessible virtually from anywhere. MLearning means, acquisition of any knowledge and skill through using mobile technology
anytime, anywhere that results in alteration of behavior (Teywani & 5Silviya Thomas, 2013). Now days, Smart Phones are available
in the market and they have most commeon features like laptop and computers, and they are relatively less expensive than Laptop
and Computer. M- Learning also brings Strong portability by replacing books and a note with a zmall RAM™s filled with tailored
learning contents. It can download a PDF File or E-books with the help of Android or Windows

Phone and store it in 1ts B AR [11]

V. APPLICATION OF ICT IN SOCIAL SECTOR
1. Communications satellites are commonly nsed for mobile phone sipnals. weather tracking or broadcasting television
programs._ In lockdown Period of covid-19; following list along with references explain: use of ICT Tools for vartous purposes in
different situations.
A In “Man ki Baat’ program. Indian Prime minister Narendra Medi convey mezsage to Indian  Citizens on 20% March 2028[1]-

B. Through televizion broadcasting programs, Indian Prime minister Narendra Modi calls citizen curfew to fight
corona virus on 22% March 2020 from Tam to 9 pm [1].

C. Through television Broadeasting programs, Indian Prime mimster Narendra Modi urges citizen  for "Let us switch
off lights at home and light a lamp for 9 minutes at 9 pm on 3% April 2020.[2].

D. Through televizion Broadeasting. Chief Minister and Home Minister of Maharashthra convey some information

to cifizens about planning and implementation of different policies determined on umpact of COVID-19.

2. Videoconferencing (or video conference) means to conduct a conference between two or more participants at different sites
by using computer aetworks to transmit audio and video data Each participant has a video camera microphone, and speakers
mounted on his or her computer.

A Apr 2. 2020 - Sonia Gandhi held CWC meeting via video conferencing [3]

B: PM Modi to interact with CMz= on April 27 threugh video conferencing[4]

C. PM Modi to interact with Chief Mimizters via video conferencing[7]

3. Drone Camera-
A PA Mods has announced 21 days lockdown in the entire nation to combat the deadly corona virnz. Despite the lockdown
people in various cities are stepping out of their homes and violating the lockdown rules. The Police are using drone cameras to
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keep an eye on the violators of social distancing and lockdown. In 2 bid to maintain the lockdown amid COVID-19 outbrealk Police
13 monitoring the situation using drone cameras and malking sure that people are not breaking the lavw on 10 Apr 2020[8]
B. Lockdown over corona virns: Muombai police uze drones to monitor stination]10]

VI, APPLICATION OF ICT INEDUCATION SECTOR
Inlockdown Period of covid-19, all 2chool, colleges are remaining closed. To decide educational policies, to keep students engages
vartonz ICT toels are used.

L Through Video conferencing; Principals and Staff members of school and colleges participate in meeting to decide what
to do. how azzign task to stodents and keep them engaging in their studies.

2 Through Video conferencing, studentz should participate i video conferencing to attend meeting, any online
workshop/course.e.o. Zoom app.Cisco Webex meetings app.

3.

4. ScheoolCollege teachers use social media like whatzapp to share audic-video files images PDT documents on Mobile
phones to engage students in lockdown period by assigning task like watch video_ solve assignments, solve test and vpload results
etc.

Table 1: School Teachers Interacts with students about study through 1.1'_]:._qtsa§.

Table 2: College Teachers Interacts with students sbout study through Google Classroom.

= L] = Tyt .|ﬂ-
.- = Toachore o
Lhi o
_ T R
_‘ F
‘ — - Etudants il
(._
a2
- -
3 Through Internet, create Google forms i order to make survey about awareness about COVID-19

Video “"Coding with students — Using Tynker and coding with Drones™ by Richard Poth — showing how to uze the Parrot

Mambo minidrone nsing the Tyoker app in a classroom [9][3]

6. CCTV cameras are the best possible safety for students, staff and valuable school equipment When placed 1o the right
areas of a school such as a corridor or ootside areas, CCTV can be extremely effective. and should not be dizmizsed by key decision
makers. Clazsroom CCTV can be a valuable tool in assizting with teacher traning. enabling specific leszons to be reviewed - without
the distraction of a teaching colleague in the classroom - and valnable feedback provided.
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VII. CONCLUSION

In emergency zituations like spreading of covid-19 dizesses. working of all fields are stopped. Only online task are camied out by
using various digital devices. In zoch sttuations, main aim of psing ICT tools 13 to make every citizen digital literacy and awareness
about beneficial nse of ICT tools. Soin complex and emeial conditions ICT tools malkee task quite easzy.
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Abstract:

The women s coaperative banks can make the efforts to wp the savings from women by apening
banks purely for wonen The women cooperative banks con make good fmpact on the econmmic
lifie of member if they are well managed. Banks are bey financial intermediaries or instifutions that
serve as “middle man™ in the ransfer of fitnd from servers (o those who invest in real assets as
howse, eguipment and frctories. In pelforniiig this forction financial intermediaries fmprove the'
well-heing of botk saver aind investor. By mproving ccononite efficiency they raise lving standard
of the sociery. The hanking sector i considered 1o by an inportant source of [inancing for mast
businesses, Makila cooperative bariks have affered the varfous Deposits and Loans schemes 1o
their members. The present paper attempis for the implication of various deposit schemes of
sclected Mahila Cooperative Banks 1 Western Maharashtrn were sturdicd.

Key words; Malula Cooperative Bank, Schemes, Deposit, lmplication

Introduction:

The Mahila banks were primarily cstublished with the oljectives aof to envourage for habil of
mulual support and frueslity ameng women and 1o mobilize the deposits. The imvestments can be
used for fruitful pumpaose and w0 extent barking hehaviors amongst women and o come ACmss
monclary requiremems of wamen and to make them abilz the elutches of money-lenders, 1o nspire
the women and 0 increase 1herr samines and standand of livineg, meel the monciary requirements
of professionals like beauly parlors, sriisuns, ete. and 1o meet the [insncial needs of women by
giving them credit facilitics for purpese ol home sriicles such as farniture, tiloring machines,
kitchen-wears, vehicles. The needs of corporate or individeal were offered various schemes.
Besides the schemes has uncommon fentures; for providing quick liguidity 10 depositors and no

harm. For a lerm peried, an investor can deposit o lump sunm wmout in these schemes. At the time
of maturity, prineipal along with interest is reiurmed,
Objectives of the Study:

1. To undersiand the various deposit schemes of selected Mahiln Cooperntive bamk.
3. Ta examine the imphication of varicus schemes on sconomic uplifiment of women

3. To suggest the remedies for effective implementation of these schemes.

Review of Literature:

+  Goetz and Sen Gupta, (1994), Researcher observed a the control females engaged owver
sdvances received from the Grameen Bank, a large government scheme and o small NGO, in
Bangladesk. The siudy was based on 275 detailed loan users' history. The findings “"“_W study
recommended (hat in 37% cases women retained sigificant control over loan use, while 63%
had no contral over loan use. The study further concluded that single, divorced and widowed

women were more likely 10 retain control of loan use than others. Control was more when
loans were small.
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*  Rezaul, Karim and MitsueOsada, (1998),The study on Micro lending schemes has served
millions of poor people. This does not necessarily, mean that poverly has heen reduced.
Although solving the multiple factors that influence poverly is difficult. -‘*“lﬂ”}’_lﬂff"-'f“”“”ﬂ”g
have stated (hat the significance of credit is positive. Clients repay loans and again barrow. A
large majority of borowers are continuing members, although drop-out rates have been
inereasing in some programs and many probably dropped out before they graduated oul of
pauperism, .

* Punjab National Bank, The bank announced various schemes for women enireprencurs .wﬂI
be contributed for seiting up of new projects in small scale seetor. PNB Mahila SamrdhiYojana
this scheme have been launched for establish 1a iloring shop, boutique, purchase of sewing
machines, beauty parlor, cyber cafe, purchase of fax machine, Xerox machine ete. A schene
for fimancing to provide support services for women empowermen. The wemen will be
contributed for purchase of required infrastructure for establishing créches like basic
equipment tools, stationers, growth moniloring appliances, fridpe, cooler, fan, water filter cte.

* Stafe Bank of Mysore, The bank launched Mahila Shakti plalform for ladies entrepreneurs.
Bank authorities will offer essential inputs. Support to those ladies who do no! idea lo
established busmess and would similar 1o do something at home, Bank also declared
‘Annapurna’ scheme 1o [inance those women lor beginning food cooking units intended for
selling food, and launch parcels ste.

* Bank of Barada, The bank announced *Akshaya Mahila Ari hikSahayYajana'. The new ape
women are (0 look lor the chances and tasks to he capable 10 hultress hersel{ and her famil v. In
order to inspire such females and fulfil their wish Lo accomplish somewhat in life, Bank of
Baroda deals menetary suppont for professional, entreprencurial ladies and also those inta
whaolesale trade and farming sctivities.

Having reviewed the various studies provides a great deal of insight into complexities ol the

cooperation.

Scope of Stody:

The present study intends to examing the depasit schemes of the Mahila Co-operative Banks, The

main focus of the investigation is to evaluale the implication of deposit schemes of Malila

Cooperative Banks a! Pure, and Kolhapur district in the state of Westem Maharashtra. Present

study encompasses the five financial years of selected units from 2009-10 1o 2013-14.

Research Mcethodology:

Research Design: The research article is based upon exploratory research.

Sample Size:

For the analysis of the deposit schemes ofihree Mahila Ceoperative Banks in Pune and Kolhapur
District of Pune Region of Western Maharashtra are selected for the study for the vear 200910 1o
201 3-14. Kolhapur Mahila Sahakari Bank Lid, Kolhapur, The Privadarshini Mahila Sahakari Bank
Ltd. Gadhinglaj district Kolbapur and Jijamata Mabhila Sahakari Bank Lid. Pune

Data Collection:

Data was collected through Ansual Reports of the bank and franed queslionnaire for beneliciaries
of the bank

Techniques and Tools of Data Analysis

On the basis of data collected, from all the banks have been analysed by using simple average,
percentage. The objectively collected dala have been suitably classified and arranged in tables,
charts and graphs.
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Analysis of the Study:

Table No. 1.1: Composition of Various Deposit Scliemes

Ltd, Kolhmpur from 2009160 (o 2013-14

{Amnnntin lnkhs)

in Kollapur MahilaSahakari Bank

[gﬂmn Schemes T3000-10 | 2010-11 | 2011-12 | 3012-13 [ 2013-14 l

Fixed Deposit [ 1452,80 | 148691 | 171103 | 176864 | 2087.18

| Currenl Deposit 4760 | 14909 | 23052 | 20876 | 30092 |
[ Saving Doposit 43342 | £31.26 21223 | 791.93 ROD 25 |
Reinvestnent Deposil B34 86 | 89416 101331 | 1382.71 | 154433 |
MRecurring Deposit 2936 39.28 49 90 57.77 §9.25 ]
[ Subhiaxmi Deposil 13145 | 15069 | 18432 | 18%49 | 208.89
Sevak Cash Secunty 43,75 | 4833 5278 | 6024 0350
Agent Cash Securily 17.72 19.24 17.33 2001 | 2396

Il?pm Duppat Depasit 1792 | 1478 3.62 3.44 371

| Dam Tippat Deposit 207 [ 1.03 L - -

| Locker Deposit pdn | 12.06 273 1.21) .05

| Term End Deposit 058 | 106.96 9340 f19.61 72.07 |

| Total 318808 | 355379 | 416141 | 4547.90 [ 5203.84 |

{Sonree: lesearche) s Compmilation from (he Annual Beponts of the banky

Table No. 1.1 shows the Composition of Various Deposit Schemes in Kolhapur Mahila Sahakan
Bank Ltd, Kalhapur from 2009-10 10 2013-]
heen increasing trend in the study period. The highest

4. The amount deposited in the various schemes has
amount deposited 1 the Fised Deposit

Sebeme and then in the Remnvestment and Saving Deposil Scheme. The bank has been
implemented 12 deposit schemes very well, The hank lias been started Dam Duppat and Dam

Tippat Yojana in 2008-08 but it 15 nol implemented very well.
Table No.1.2:
Composition of Various Deposit Schemes in The Privadarshini Mahila Snhakari Bank
Kolliapur from 2009-10 to 1314 Amount in lnkhs)

| Depaosit Schemies 2009-10 | 2010-11_| 2001-12 | 2012-13 | 2013-14 |
Saving Deposit 2304 | 21.11 3325 15 RS 57.61
Current Deposit 148 | 070 0,30 017 065 |
Pigmy Deposil 424 | 4.68 5 44 58 | 161
Fixed Deposit 1522 | 1958 | 1773 2431 | 2876
Dam Duppat Deposit 4465 | 4445 41.57 4436 | 47.80 ||
! j’ri-u!m'_-ahim Deposit 049 | 049 0,17 017 | 017 |
;rRucu.-.-in_Qq.';ms'ri 2.82 4.36 1723 430 1 750 |
Monthly Deposit 59,49 42,87 TE 7010 | 6333 |
Term End Deposit 0.02 .02 (.02 0.2 l 002 |
| Reinvestment Deposil 250 0 300 = - k N
| Total 2910 | 3165 323.7 4000 | J672 |

fSamercer Researelwr's commpifarion from e Anmad reporis af e bank)

e
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Table No. 1.2 shows (e Composition of Various Deposil Schemes in The Privadarshini Mﬂ!li'i‘l
Sahakari Bank Lid, Gadhinglaj districl Kolhapur from 2009-10 to 2013-14, The amount dﬂ]ﬁ'_ﬂSlle‘d
in the various schemes lins heen inercasing trend overall in the study period. Amount deposited in
fixed deposit, monthly deposil and suving deposit schemes were Rs. 152.2 lakhs, Rs. 5?.49 lakhs
and Rs 23.04 lukhs respectively in 2009-10), The bank has been implemented 10 deposit 5ci1emex
very well, In the year 2013-14 amounts depasited in lixed deposit, monthly deposit and saving
deposit sehemes were Rs, 287.66 lakhs, Rs. 63,53 lakhs and Rs. 52,61 lakhs respectively. The
highest amount deposited in the Fixed Depaosit Scheme and then in Monthly Deposit Scheme and
then Saving Deposit Scheme. Current deposit and Privdarshini VikasPatra were very negligible.
Talle No.1.3:
Composition of Various Depasit Schemes in Jijamata Mahila Sahakari Bank Pune from

. 2009-10 to 2013-14  (Amount in lakhs)
Deposit Schemes | 2009-10 [ 2010-11 | 2011-12 | 2012-13 [ 2013-14 |
Current Deposit 1393.75 | 174736 | 185044 | 1772.34 | 1656.42 |
Saving Deposil 3341.77 | 6557.81 7043 96 6701.57 | 6361.57
Reeurring Deposit 258.53 266.23 128.13 402.55 | 65294 |
Tigmy Deposit | 1027.32 | 114179 | 124200 [ 123979 | 1228.09 |

| Unclaimed Depaosit 25.72 25.95 25.31 25.21 25.04 |
Term End Deposit 184 | 1,84 ).33 1.33 133 |
Fixed Deposit 1941106 | 15574.02 | 17367.33 | 26353.86 | 22755.63 |
Jijamata They 515.80 8.64 - - | -
Total 22975.79 | 25323.64 | 27860,59 30496.65 | 32681.04 |

fionreer Resanrelier s cowipifation fevm the Ansval repores af vive fonh)

Table No.1.3 shows the Compesition of Various Deposit Schemes in Jijamata Mahila Sahakari
Bank Lid, Pune from 2009-10 to 2013-14, The amount deposited in the various schemes has been
increasing trend in the study period, Saving and Current Deposits have been decreased in 012-13
and 2013-14. The highest amount deposited in the Fived Deposit Scheme an

d then in Savine
Deposit Scheme. The bank has heen implemented § depasit schemes very well,

_ Table No:1.4 Saving Position of the Respondent

Se.No * Rangeor | «. Respondents Saving Position
Earning Beflore Cum. %  After Membership %  Cum. o, |
- _Membership | % e |

1 501 1000 28 | e 5. 198 O

2 1001-1500 27 | 27 55 I a7 19

3 1501-2000 18 pIg 98 T g 19 51

4 2001 -2500 15 15 88 B T i

5 Abave 1{5(31} 12 e 12 1.0 B ) 2'}'_ . 7 ]Uﬂ[‘.l

Total I 10 100,00 100 ) 100.0 o

s.n 7.17 4469 )

Correliion -0.92

(Source: Compiled by Researcher by Primary Daia)
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Diagram No 1.1Pcrecntage of Saving Position of (he Respondent o
30
23
20
15
o
5
0
Rs.500 (o 1000 Rs. 1001 to 1500 Rs, 1500 00 2000 Hs, 2001-2500  Rs. 2500 and ahove
U Refore Bank AMemibership WA fier Bank Membership

Table No: 14 and dingrammatic representation shows percentage of saving position of
respondents. There were two fctors (o be determined before bank membership and afier bank
membership. Above table and dingram indicates that 28 percent, 27, 14, 153 amd 12 percent
members saving their money in R&.301 10 1000, Rs. 1001-1500, Rs. 1301 1o 2000, Rs. 2001 1o
2500 and Rs. 2500 and sbove respectively before the member of the Mahila bank. While 13
pereent, 17, 19, 22 and 27 percent members saving their money in Rs.500 to 1000, Rs. 1001-1300,
Rs. 1501 to 2000, Rs. 2001 jo 2500 amd Rs. 2500 and above respectively afier the member of
Malila bank. It lias been ascertained lrom the analysis women members are self-dependent afier
the member ol the bank.
Table Mo 1.5
Saving increases after the Member of the Sample Bank

I‘Si‘{‘;. Snving Respondent  Percentage Pn::::::'-ge g:::::: E: ;
1 Inereased o7 o7 a7 97
2 Not Increased k- 3 3 1000
Total 100 1004 100.0

{Senaree: Compiled by Researcher through Priney Meta)
Table No. 1.5 represents thal saving was increased aller the member of the sample bank, Cut of
100 respondents’ 97 respondents were expressed that saving increased afier the member of the
sample banks. ‘
Graph No. 1.2

Respontdenis Saving Increases after the Member of the Bank

Sincreased

Lot Increased
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97 pereom respondents states (it saving was increased aller the member of the bank. Only 3
pereent respondents states (hat saving was not inereased afler the member of the bank, It lins lreen

negligible, Tt is clear that inereased in savings that proves thal women members are cconomically
slrong,

Table No. 1.6
30

sit Sclicme

TR
.. 2
9y

Sl Yes No o Total | Yes | No | Total
Sependemt| W T T el L s L du
Jeeeoniage. 787 2 00 ez 8 | 100

(Senirer: Conmpifed by Rescarcher throush .f'l-'r:-FnHI‘_'J' Data)
Table No: 1.6 shows (1 out of 100 snmple size 79 respondents know the different type of deposil
schemes bul 92 were already laken Jhe benefit of the scheme implemented by sample banks. 1t is

noted that thar the resuyly s positive. It is concluded (hat (here is relationship between different
types of deposil scheme apd respondent laken the bene!it of such schemes,

Graph No: 1.3Benclit of Depasit Scheme

100 - ',’.,':;|: _.
40 47~

23 ‘r/'/

-, ——

| Know different type Taken the benefit of
f of Deposit Scheme Scheme
| H Vs, W Nn
Diagrammatic representation clear-ou shows that the maximum respondents were taken
beneftt of deposil schemes implemented by the sample hanks,
Table No: 1.7
. Bank ['rci pation for nomic Upliftment

the

e G W e T
2 E’\.’crl_]"ilﬂiagi]}n[ed_ N e I_.:F'i___f 18 1000
= Total 106 1000 | 1000 _'

;i’i'ru;ﬁ:_ C;_Hﬁa}-.r:'.-’:*ef hy Resvareher ;.Fn:::-ugf:_ﬁw‘m iy Drter) ]

Graph No;: 1.4 Banls Participation for Economic Upliftment of Members
i

< Participated = Not Participated

Web: wana yrimain Fnail: irims2015@emal LLom, irims.i nEemail.cam Page No: 212




i "\‘

r,‘ @ 1 INTERNATIONAL RESEARCH JOURNAL OF MULTIDISCIPLINARY STUDIES
ﬁ SPECIAL ISSUE ON IMPACT OF CASHLESS ECONOMY -CHALLENGES AND
SV OPPORTUNITIES

Val. 4, Special Issue 3, January, 2018 ISSN (Online): 2454-8499
Impact  Faclor: 1.3599(GIF), 0.679(1IFS)

Table No.1.7 and Diagram No. 1.4 represent that sample banks were participated for raising
economic condition of women members. Out of 100 members, 82 members expressed that bank
was participated for economic condition of women members of the bank. It is concluded that
Mahila Banks participation for raising the economic condition of women members are worth
mentioning.

Conclusions

To prove the objectives of the study and  out of the hypotheses formulated and tested, the
following conclusions were made:

Il is concluded that Kolhapur Mahila Sahakari Bank Ltd, Kolhapur had implemented
eleven deposit schemes for women very well. [t is clear thal members of Kolhapur Mahila
Sahakari Bank Lid, Kolhapur look the advantage of various deposit schemes,

The Privadarshini Mahila Sahakarl Bank Lid, Gadingalj, District Kolhapur was
implemented total ten deposits schemes. The highest amount deposjted in fixed deposit
scheme. It is clear that fixed deposit scheme was very well implemented in the study
period. It was clear that The Priyadarshini Mahila Sehakari Bank Lid, Gadinglaj, Kolhapur
was fullilled the needs of the women members.

Jijamata Mahila Sahakari Bank Lid, Pune announced various deposil schemes for women
members has been increasing trend in the study period. 1 is concluded that Jijamata Mahila
Sahakari Bank Lid, Pune has been implemented 15 different loan schemes for women
members very well.

They increased their saving after the member of the bank. Bank members also knew the
various deposit schemes implemented by the sample bank. They already took the benefit of
that scheme. Members were preferred the fixed deposit scheme. Mahila banks implemented
various deposit schemes for women members, So it is concluded that Members of the
banks are benefited tlrough its various schemes,

Afier joining the bank majority of women have considered that they have enhanced their
economic condition. It is concluded that members of the bank are economically uplified
after joined wilth Mahila bank.

Suggestions

On the basis of above conclusion the researcher would like to make the following

suggeslions to prove objectives of the study and for efficient working of the Mahila cooperative
banks in Western Maharashira. -

Saving capacily of the women member should be increase for betier future. So that they
can fulfill all their needs, for this banks need to announce various deposit schemes.

Banks should be appointed commiltees such as administration, planning and development.
It helps to increase the business of women banks.

Women banks can divide their work into different departments such as deposil section for
the volume of deposits.

Mahila banks must imprové its functioning. They should give [ast services to their
customiers, so thal maximum customers should aitach to the banks, There is need to
increase finance for women members of the banks. Number of deposit schemes should be
increased. Different policies should be imroduced which is benefited for the women
customers.

Design of innovative deposit schemes that are need-based and allractive may contribute
significantly towards bank’s efforts in mobilizing deposits. Directors of the bank have to

¢
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visit al every nook and corner of the city to insist women folk, the rlljeceisz% of the_
promotion of women's bank, explain them the saving schemes of the bank. The staff

should go to offices, schools, colleges, hospitals, women’s elubs, etc., to collect deposits
and advertise their schemes and policies.
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Abstract — Anita Nair 13 one of the finest writers in Indian writing 1n English with an
international reputation. She effectively highlights their trials and tribulations faced by women in
a patriarchal society. In every novel, Anita Nair always thought about the woman’s search for
freedom and self-realization The prezent article deals with the woman’s capacity to aszert her
own rights and individoality in marriage and develop into a full-fledged woman of prospective as
a human being  In the present novel. she explores the freedom of the woman to fulfill herzelf
basically as human being independent of her varions traditional roles as a daughter, wife mother
and zo on. This article deals with the theme of zelf-dizcovery as seen in her novels. In her Ladies
Coupe alzo Anita Nair presents stories of several female protagonists, who stmaggle to achieve

their zelf-hood.

Kevwords: Feminism, Anita Nair, Ladiez Coupe

Anita Nair, in her fiction, presents her
male znd female protagonists trying to express their
‘zelf”. their hopes and fears, the goal: they would
like to achieve, their jovs and sorrows as they try to
look for meaning of their life. Her protagonists are
mostly women, who suoffer physically and
psychologically in thewr family set-up. They are
frustrated, dizappointed or sometimes they suffer a
zense 3 guilt the female protagonist= in Anita
Nair's fichon also stroggle to achieve their
indeviduality and actoalization of their zelf Her
characters appear to strive for the expression of
thetr self while struggling to fulfil their obligations
to the famiily. their daily life influenced by ups and
downs, victories and failures.

In her movel “Ladiss
Coupes’. Anita Nair traces the journey of the
protagonist.  Akhilandeshwari  (hence forward
Akhila) from her bondage of family expectations to
ber freedom and self-discovery az she undertakes a
literal journey away from home to Kanvalmmarni.

Alhila is the eldest child in the middle-
clazs Brahmin family. The name Alhilandeshwar:
means the mistress of all world, buot ot 1= a
miznomer as being a girl her life is controlled at
every stage. Asa daughter, she is proomed to be a
bride, and the she has to perform the role of a wifk,
2 mother, carrying on housshold duties: But
Akhila’s life takes a different turn when her father
dies, and she has fo take up a job in his office. She
becomes a bread-winner for the family consisting
her mother. a sister and two brothers. After her
father’s death. when Narayan her younger brother,
azks her *what are we going to do?” She harshly
replies”

‘Cremate him and then . and then we’ll
find some way to keep curselves afloat and
alive.’ (Ladies Coupe, p 37

Akhila’s zelf-hood iz thus endangered
being born & woman. Nirupama Dutt zays: “In
patriarchy, all women in the world are second class
citizens™_ In this system (which is the predominant
zystem in India) sons are valued becapse they are
spppozed to continue the so-called lineage of the
family. while girls are supposed to be the property
of the others

Alkhila’s - zelf-discovery starts with her
journey by train. Like Vivelanands long apo, she
too has nadertaken the journey to Kanyvakumari. to
zeek angwers to her questions. Like Kanyakumari,
her life 1z put on hold. and thiz jowrney iz the
beginning of her quest, an answer to the guestion.
‘Can a woman manage alone?” Akhila would like
to live alone. by herself but she iz worried about

vervone telling her that a woman cannot live
alone. It iz a question of woman’s zelf-hood. Does
zhe have to depend on some man to live her hifa?
She would like companionship. Bof is it socially
acceptable? Abhila’s guest iz to find answers to
such gquestions. And as Margaret says, she has to
find her own answers. (Ladies Coupe, P.21)
Alkhila does not have experience of living alone, by
herzelf or managing everyday mnning of a
household, because she haz been an office-going
girl since her late teens. Her mind 15, therefore, full
of doubts about living alone, ronning a household,
how to cope if she fell il and 50 on. Her education
of szelfhood starts with Janals telling her life story,
a story of typical hovsewife locked after by her
hushand_ then her son. The way she is brought up.
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hnd taught her that a woman’s destiny i3 to get
married and be a good wife. mother ete..

Janaki’s story exemplifies common life of
all women, but even she. at the late stage. feels
tired of hving such lLife of dependence. But even
his typical howsewife, Janaki, feels irritated with
her husband when he trieg to impose his choice of
shoes on his growo-up son. Janaki's story, thus
tells Akhila how the patriarchal conatrol s
inevitable in the life of a2 woman  Abhila had
already noticed n her own family how her father
was lonized by her mother, while even the children
in the family had secondary treatment

Sheela, a girl in the compartment, iz alzo
at example of the patriarchal control. Az a child,
zhe used to delight everybody by her wit and pert
remarks. and even her father enjoyed it But when
she grew up. her father started scolding her for the
zame pertness, what was seen to be clever, now
began to appear wrong and mide.

Sheela beautified her dead grandmother’s
face becauze she knew her wishes. The elders were
angry with her. Sheela, thus, mives expression to
the zelf-hood of her grandmother in particular and
womanhood in general Sheela alse narrates her
experience of unwanted touching of her friend’s
father when she goes to her house. She learnz from
it the leszon to be ready to protect herself From
Sheela’s experience, Akhila understands how to
protect the self and develop a sense of selfhood.

The story of Margaret Shanthi iz about her
excessive dependence on and love for her husband
Ebenzer Paulraj, who controls her tife and thwarts
her in her career. a= well az her wish to have a
babyy, all for hiz own selfish ends. But, her love for
him blinds her to his selfish motrre. She finds her
perzonality being crushed and her selthood being
trodden by her husband. Margaret retaliates by
planning a silent war against him. She makes use
of a strategy to make him dependent on her.

In the narration of Mankeolanthu, there 13 a
story of working girl. who is zexually exploited by
the male members of the vpper class society.
Being a girl from a poor family, she iz deprived of
education. She was withdrawn from the zchoel as
zhe completed her fifth standard. Only her brothers
could go to school in the town. Her mother says
there is a nisk to zend a girl by a buz to town for
zchool. She accompanies her mother to Chettiar
house, where becomes a baby-sitter for no pay.

Eeferences :-

Marikolanthn has to struggle very hard to realize
her ‘zelfhood. Marikolantho decides: to end living
for others, making saerifices for other and being
happy in doing this. She emerges ag a strong and
mdependent woman shouldering her own
responsibility. In her decision to accept Muthu and
bring him vp, she flouts the conventional morality
and the bondage of family. When she tells
Akhila™] am the woman vou thinl you have
wondered about. For within ime i3 a woman I have
dizcovered "(P. 270). Thizs self-dizeovery of
Marikolanthn give: her strength and courage, to
face life on her own terms.

In thiz novel, Anita Nair has examined the
question whether woman can achieve her zelfhood.
In the stories narrated by Janaks Margaret Pauolra
and Prabhadevi, these women protagomsts learn to
make adjustment. Japali iz brought up to be a
good wife and does not have an identity of her
own. She is happy in her traditional life 1n which
zhe iz blessed with a docile bozband. Margaret, a
chemistry scheolar: finds a way to tame her hushand
and succeeds. Prabha Devi tries to form sexual
alliance cwtside marriage, but she iz hardly aware
of the dangers of it and withdraws from it in time
Inztead. she learns to swim secretly. From all the
stortes of these women, Akhila bopes to find
answer to her question whether a woman can live
alone. Though these women have aszerted thewr
self-hood, they have had their married life except
Marikolanthu, and they seem to have come to terms
with their respective hosband: finding a way to
aszert themszelves. But Akhila’s problem is
whether she can live alone without getting married.
She realizes that their life-stories cannot be a how-
to- gmide for her, but listening to their stories, she
acquires conaciousness of her self As Sunita Sinha
saya{2008:157), “She iz empowered to reclaim her
lost love and relates herself from the hold of
conventions and family expectations.”

Alhila decides to Hve her own life freeing
herzelf from the family responsibilities imposed on

her. Listening to the stories of her fellow travelers,
zhe has finally discovered herself

In thiz novel, Anita Nair appears to make
out a case for self-dependence of woman in the
male-dominated society. The female protagonists
presented by her in the stories come oot of their
domestic sphere and aszet themselves in the werld
outzide, to realize their self.
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Abstract — Amta Naw 1z one of the finest writers in Indisn wrting in English with an international

reputation. She effectively highlichts their trials and tribulations faced by women in 2 patmiarchal zociety.
In every novel, Anita Nair always thc-ught about the woman's search for freedom and zelf-realization. The

pre-,ent article dealz with the woman’s capacity to assert her own nights and mdividuslity in mamage and

develop mto a full-fledged woman of prospective

2z 2 human being. In the present novel, she explores the

freedom of the woman to fulfill herzelf bazically as human being, independent of her various traditionsl roles
as 2 daughter, wife mother and so on. This article deals with the theme of self-dizcovery a: seen in her
novels. Her debut novel The Befter Mam shows the external and internzl identity of her female characters.

Kevwords: Amita Naw's, self-discovery, The Better Man

Anita Nair 45 a post-modern novelist who
prezents her characters in search of their own zelf
In the third chapter of this thesis. the rezearcher has
tried to present the efforts of zeveral female
protagonists of thetr own stories tryving to discover
their own self i the novels Ladies Coupe and
AMistress. Each human being, man or woman, seeks
to discover meaning of his or her life. This zearch
for self haz been the predominant theme of the
novels of Anita Nair: The fichional world of Anita
MNair i3 peopled by men and women confronting
problems in their zocial and family life as they trv to
come to terms with the constraints they feel or rebel
against them, flouting the zocial norms. Every man
or wornan makes an effort to find meaning of their
own life and the inner peace, and in thiz effort they
inevitably come in conflict with others in the family
and society. In the novel, The Better Muan, there are
men and women who try to discover their self and
achieve happinezs.

Anita Nair's The Befter Man iz a novel set
in the fictitional village called Kailumssi in the
north of Kerala, known as Malabar in the olden
days. The village Katlmmszi iz surrounded by hilly
area. Thiz iz, of course, a fictional creation of Anita
Nair, where most of the novel’s action takes place.

Thoungh the story 13 woven around the life
of Mukundan, an elderly bachelor and ‘a2 retired
government servant, about fifty year old, there are
other significant characters such as Bhasi, a painter
by profession also practicing 2 kind of medicinal
practice, Meenakshi — Muakundan's childhood
friend. Anjana married but estranged from her
husband and now in love with Mukundan, Valzala
— the young woman married to an old man, and
turning into a criminal

According to peychologists, every person,
man or woman gradually builds vp an idea about
himself or herzelf. Thiz ‘selfbuilding process

works in the life of an individual vneonscionsly.
Seelking °“zelf” is, thus. an ongoing procezs. Anita
MNair prezents ‘her' characters showing' the
peychological crisis they vndergo in the family
life. Their dependence and mental subjugation
deeply affects them right from their childhood. In
case of Mukondan in The Better Man he is
affected deeply by the towering, domineering
personality of his father. Achutan Nair, .

Mulizridan, now a fifty-year old man
served as a cletk in the explosives factory in
Trichy. Mulundan®s colleagne and  friesd,
MNarendran, had a plan to set-up a type-writing
institute after retirement and ke wanted Mukundan
to be the part of it. But uafortunately MNarendran
died of brain-tumor; and their retirement plan was
abandoned. Mukundan came back to hiz village
Katkurmsst after iz retirement.

At home 1 Ealomssi, Mokondan
experiences Hallucinations as if his mother was
entreating him to come back and not to go away.
Hiz mother had fallen down the stairs years ago.
he remembered. as she came down holding a la.mp
in her hand MNukundan hallucinated about his
mother entreating him  Hiz mother’s ghost tock
hold of him and ecarried him upstairs to show how
hiz father had pushed her down the stairs to die
with a smashed head. When he woke up in the
mormng, he realized how he had survived the
horrible experience of the night Mukundan felt
guilty of not helping hiz mother. Hiz memories of
those tragic times haunted him Mulkundan was
terrified of his father. and could not muster up
courage to0 help hiz mother taking her with him to
the town. This fear he Aurses in hiz mind even as
an adult. Mulundan’s self-discovery 1= thwarted
by hiz father’s dictatorial attitude not only towards
Mukundan but the mother Paru Kottt az well
Mukundan’s zelf is greatly inhibited by the
trapmatic experience in his childhood. It i3
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interesting to see how Bhasi cores Mukundan of
thiz trauma by hiz psychic experiments on him.
Mukundan's self-dizcovery iz contplete onfy when
he realizes where hiz zelf interest lies. He
discovers his self through Bhasi and then through
Anjana. At one stage his weakness appears to
trinmph when he comes soder the spell of Power
House Ramkrishnan, and estranges both Bhasi and
Anjana. But, he becomes aware of his zelf and
realizes the role these two have played in his life
to make him a white man He sobsequently
aszerts hiz selfwalking out of Rambrishnan’s
coterie and rehabilifating both Bhasi and Anjana
i hiz life. it is the self-dizcovery of Mukundan
which makez him take bold decizions in his life
and bring about a change.

Self-discovery in Ihs Beticr Man relates
not oaly to Mulkundan bot to the famale characters
in the movel as well In fact there are epizodes
dealine with the life of female characters Anjana
Meenakshi and Valzala, the women who also
attain their =zelfhood through the trials and
sufferings in their life. They are the protagonists
of their own stories or episodes interwoven in this
navel

Valzala, in The Better Man. iz a tragie
character driven to crime. in her effort to attain
zelf-dizcovery. She 1z a young woman married to
Prabhakaran who is many years older than her.
She does not have the pleasure of marital life. All
that she does is to cook for her husband and
herself And Prabhakaran being an old man her
cooking was something he could digest Valsala's
marnage 1= the result of very unjust practice in the
Indian social life, in which the father of a grown-
up danghter somehow wantz to get his daughter
married without thinking of her well-being. An
vnmarried davghter is a kind of social stigma for
him.

Mukundan doe: not know Valzala
personally. but by some freak mistake of the
telephone department. all his incoming calls go to
Walsala's house, and there was mizunderstanding
about him when hiz friends try to call him
Mukundan noticed her eyes, which wore “dense
black remote and deveid of any emotion. When
sthe spoke she sounded old as MMukundan had
experienced, while tallning to her on phone, It was
her marriage to old Prabhakaran which had
rendered her zo different a woman without any
dreams and expectations. She appeared to
Mukundan as “living dead”. WValzala had not at all
experienced the pleasures of married life. All her
womanly emotions were dampened by the marriage
with an old man. It is quite true that Valsala 15 the
victim of the unjust marriage. It iz guite
oaderstandable if she flouts conventional morality
and maintains relationship with Sridharan If she
had decided to divorce Prabharakaran and marry
Sridharan, it would  have bean  quite
mnderstandable. But Valsala wounld ot give up of

breal: her marriage becaunse she is the mistress of
the land that Prabhakaran owns, and the money he
wonld get after his retirement. There was also LIC
Policy of Prabhakaran for a considerable amount
She cannot think of zacrificing all theze monetary
gains, as well as the house and the land. by
divorcing Prabhakaran She i3 married to
Prabhakasan for tweaty three years, and was oot
ready to give up all these benefits. . Together with
Sridharan she conspires to kill Prabhakaran They
buried him in Sridharan’s plot over which he
planted the saplings of coconut.

Az a new woman if she zeeks sexual
pleasure outzide marriage, especially when her
husband iz imeapable of giving it she iz quite
within her rights. Valsala is, thus, an example of
mizguided or self-decerved new woman, whe
resorts to crime for her self-folfillment. It most be
made clear that self-folfillment of any man or
woman cannot be by committing a crime, taking
life of another human being. If there is mmjustice in
Valzala’s life. her parents were equally rezponsible
for 1t Her action of taking law into her hands and
murdering her husband cannot be explained as an
act of self-fulfillment Valsala's Self-discovery iz,
thus, tainted by criminal sction.

The story of Meenakshi occurz as an
episode in The Better Man, buot it 13 3 story of 2
spirited woman. She iz educated by the standards
of the village in Kerala, where young men and
women naturally came in contact with the Marxist
elementz and their activities. Meenakshi’s stoy
has a background of thiz political and =zocial
activism.  Anits Nair's fictional characters are
realistically presented sifuating them in their
zocial background.

MMeenakshi had become a loving, caring
mother and a dotifol wife. But, to begin with
Meenak:hi wanted to escape the village life in a
small village like Kaikumszs and go away to-a city
like Trichy. She wasz influenced by the books on
Lenin and Stalin and wanted to rebel agaimnst the
rich capitalist bourgeois class. In Meenakshi
Anita Nair has presented a new woman, who iz
not only educated but who i3 also aware of secio-
political aspects of life, going beyond her
domestic sphere. Az a wife, she remains loval and
duotiful to her husband. As a mother, she on her
own brings up her son and she is repository of the
worries and sorrows of other women who confide
their worries to her. She becomes the support of
her distoyal hosband when he comes to her as a
TB affected decrepit old man.

Meenakshi 15 quite realistic in  the
assessment of her life and what she wounld do with
the rest of her life. She does mot shy away from
responsibility. She treatz her husbasd in hiz last
days. She brings up her son single-handed and
now plans for her foture. She has been a militant
young woman who was aware of social and
political cause. Anita Wair has created a zpirited
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new woman i her. Meenalshi could have married
Mukundan. her childhood friend. and ended all her
problems. But, she haz a zensze of duty towards her
child and her unfaithfol hozband She, e this
respect, 13 a typical Indian Hindu woman who
remains loyval to her huzband in any circumstances.

Parpkmtti. Muokundan™s mother, has been a
traditional wife, who iz very much awed by her
domineering husband, Achutan Wair. She is
pregnant when Achutan Nair undertakes a journey
to Burma for a job. When Pamltti expresses her
wizh to go with him_ he refnze: to take her with
him giving an excuze of her pregnancy. Pamibutti
i3, to begin with a very docile and submissive, and
a woman mutely suffering injustice. But when
Achutan Nair tries to bring home ancther woman,
Ammim. Parukutti’s selfhood 13 threatened, and
she flatly says "We' to her hnzband. She tells him:

“I said *ne’. I'm willing to live with the
shame of your taking a mistress.

But I'm not going to let vou flavat how
Little I mean to you. I am your wife

and I inzist vou treat me with

respect due to me™.

(P.74)

She azzerted herself as the rightful owner
of the property, and reminded her husband of her
ownership. He was annoved and bought a piece of
land in front of Parukuttt’s house and built a house
there. Thiz transition of Pamkutty from a timid
wife to a bold, vndavnted woman was a surprise
to him. She lived alone in the house, but all the
while she nurzed a desire to take revenge on her
husband for his tyranny of so0 many years. She did
not allow her hushand’s paddy to be stored in her
part of the house. She told the workers to dump
the husband’s paddy on the dirt road before his
new house. She did not allow even palm-leaf mats
of kerz to heap the paddy. She, thus, publically
declared war agamst her husband, and aszerted her
self-hood.

Anjana’s marnage to Ravindran proved a
tragedy in her life because Bavindran did not love
ber. He treated her merely az a sex object He
himizelf was a failure as a bosinessman. When
Anjana’s mother fell il she had to go to her
father’s housze, and her husband also accompanied
her.

Anjana enjoved her job as 3 teacher
Being educated and occupied as a teacher. zhe
emerges az a free individual and assertz her
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personal freedom. When she meets Muokundan
she quite appreciates hiz simplicity and honesty,
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ABSTRACT

Mobile ad hoc npetwork 13 very much px.pula. due to itz
flexibality, ezzv to install znd low cost The aims of this paper
it to a.na]}ze ‘delay of mobile ad hoc network for DSDV
reuting protocol. Delay 13 mest important parameter fo
evaluate perfc-!ma.rzce of 2 mobile 2d hoc network. It measures
total time tzken by the packet to reach the destmation: Delays
in 2d hoc network get affected by mobility of nodes, packet
transmission spned and length of Toute and mterference level
glong the rowts. In this paper delay of ad hoc petwork is
measured by changing vanous parameters of ad hoc network
such az mumber of rodes. pause time, speed and connections
between the nodes. Network simulator ns2.34 1z used for
simulation

Kevwords
Ad-hoc  Network, D3SDV, N81.3
Meazurements, Delay.

1. INTRODUCTION

In ad hoc network nodes can enter and leave a networic a3 per
their wizh. Hence routes may break or new route forms during
data communication process. Varlous routing protecols are
designed for ad hoc mobile network. The major chillenpes
rezearchers have to face while designing routing protocols are
mobility of nodes. hidden and etp-:used terminal preblem
[2i2 ] Ad hoc mutmn protocels are broadly classified as
proactive, Teactive and h_ 'brid profocol

Performance

Proactive protocols are also kmoon a: fable dnven protocols
which mamtain list of destnations and ther routes by
penodically distributing routing fable. Reactive protocols are
zlzo kmown 22 on demand routing protocolz because route are
dizcovered on demand [8]. H}bnci protocols combine merits
of both proachive and reactive protocels. DDV protocol 1z
example of proactive protocal.

Due to zzlf-organized nature of ad hoc network # 13 very
much popalar now days. Ad hoc networks are mostly used to
tranzmit mulomedia datz. Requirement for such transmizsion
1z mmimum delay. In this research paper delay of ad hoc
network 13 znalvees i different scenario.

2. DESTINATION-SEQUENCED
DISTANCE-VECTOR (DSDYV)
ROUTING PROTOCOL

Ttis a first table driven ad hoc network protocel Itisa hop by

hop table distance vector Touting protocol In this protocal

each node maintain routing table that comtains all possible
destinations withie network and number of routing hops to
each destination. The mnformation in routing table 1z updated
by mcreasing zequence number which avoid count to infinty
problem. The sequence number shows freshness of route and
route with higher sequence number are favorable. Each
mobile node of ad hoc network maintam a  Touwting table

B T. Jadhav, PhD

Department of Electronics and Computer
Sciences, Y .C. Institute of Sciencas, Satara,
Affiliated to Shivaji University, Kolhapur

wiich stores informahon about all availshle destmations,
number of hop and 2 sequence mpmber. Uzing this routing
table packetz are transmitted between the nodes. Routing
tables can be exchanged between neighbors at regular interval
to keep an up to date view of network topology. The tables are
alzo forwarded if 2 node observes 2 sipnificant change in local
topology [4]. [7][12]

3. SIMULATION MEASUREMENT
TECHNIQUE

Az confisuration of mobile ad hoc network i3 not stable
simulation techniques are best option to measure performance.
MNetwork zimulators implemented I software are valuable
toolz for researchess to develop, fest, and disgnoss network
protocels. Simulation is economical and flexible because 1t
can carry out expermments without the actual hardware.
Simulation results are easier to amalvze than experimental
rezults becanse important mformation 2t critical points can be
easily logged to help researchers diagnosze network protocols
[13]. A broad survey of 8370 papers published in the zelected
IEEE Joumal and Conference proceeding: reveals that
majority network researchers are uzing ns-2 for smulation
tazks [11].

In thiz paper delay of =d boc metwork i3 analyse: using
network: simulator ns2 34 when DSDV routing protocel 1z
uzed.

3.1 Performance Metric

Efficient routing protocel provides significant benefitz to ad
hoc petwork. Efficiency of routing protocel can be measured
by conzidering vamous perfarmacsce metmes hke throughpet,
end to end delay, packet delivery ratio. normalized load and
packet drop. Here researcher focuszing on end to end delay
performance parameter. A petwork’s end-to-end delay 1z
defined a3 the average time interval between the peneration
and successful delivery of data packets for all nodes m the
network, during a given period of time Paclets that are
dizcarded or lost are not included i the calculafion of thiz
meinc [1]{7]. In thiz paper ad hoc network performance
parameter delay is analyzez when DSDV protocol iz uzed for
routing.

3.2 Simulation Process

The simulations were performed using Network Smnulator
(N3234). Initially zcenanio and traffic files zre generated.
These files are used az mput for TCL seript After execution
of TCL script two files are created 1e. NAM file and frace
files. Trace files are uzed to analvze the bebavior of network
Trace files are analyzed uwsing AWK scroipts. Detaled
simulation process steps are as follows.

1. Select the performance parameters.

Generate scenano and topelogy files usmg chrgen
and setdest commands.
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3. Wote TCL senipt (tc] Extension file)

4. Egecute TCL script (Use ns Command)

3. Generate Trace and WA file

6. Ezecute AWK szeript fo measure Performance of

protocal
7. Plotthe graph.

1.3 Experimental Setup

The goal of the sxperiments 13 to examing and compute delay
of ad hoc network when DEDV routing protocol 1= used. Each
mm of the simulator accept az mput a scenario file thst
dezcribe exact motion of each nods and sequence of packets
oniginated by each pode together with amact time at which
chanpe i packet or motion oceurs. To evaluate delay of ad
hoc network we consider O random simulation mms o
generate @ random scenario patterns. Fesult is caleulated by
taking average of thoze @ cutputs.

Expenimental simmlations 15 camned out by vanving only one
parameter (pause fime, number of nodes. max comnections,
max. speed) at 2 time and other parameters are kept constant,
The values et for experiment 12 shown in Table 1.1. Total
four simulation experiments performed =nd datz i3
reprezented in Table 1.2.

Table 1.1, Values Set for Parameters

Experiment  Variable Constant Values
no. . Parameter | Parameter et
Nodes 60
1 PaEJge ;;;m Max_Speed 10
| Max Connections | i
| PauseTime | 0
2 {?‘%Dﬂ%b Max Speed | 10
13- | s |
Max Connections 10
| PauseTime = 0
o Max Speed Nodes 60
B (3-30) | Max connections | 10
Pause time 0
M Rods | ®
i Connections
(3—350) S
hax. Speed 10
Table 1.2. Experimental Data
Exp.Nol Exp. No2 Exp.No 3 Exp .No 4
{Paunze Time (Nodes Vs, | (Max. Spead AMax,
Vs. Delay) Delay) Vz. Delay) Connections
V. Delay)
'P. Delav No Delay M | delay M. | Delay
T de 5 C.

[ [ 2536878 | 15 | 208811 | 5 | 178193 |

(1030520 | 20 | 110517 10 | 327326 | 10 | 15002

in
ot |
GI.
i3
2
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[20 7107184 | 25 | 222656 | 15 [ 52.2981 | 15 | 191635 |
[ 30 11883 | 30 | 153304 | 20 | 388622 [ 20 | 11.785% |
[ 40 ] 10,6073 | 35 | 100033 | 25 | 272053 | 25 | 128075 |
50| 143643 | 40 | 205615 | 30 | 562037 | 30 | 14849
|60 | 129492 | 45 | 169044 | 35 | 247179 | 35 | 154024
70 127268 | 50 | 100625 | 40 | 443834 | 40 | 1499
{80 | 139889 | 33 | 10.1917 | 43 | 367122 | 45 | 154006

50 | 142314 | 60 | 108352 | 50 | 611404 | 50 | 154006

1.4 Graphical Representation

Graphical representation of simulation result iz shown with
rezpect to delay of ad hoc network. Fig 1.1 shows praphical
representation of pause time vs. delay. Similardy fig 12, 1.3
and 1.4 shows graphical representation for Nodes v=. delay,
Max. Speed vs delsy, and Max. Comnections ws. delay
respectively.
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Figure 1.3 Max. Speed vs. delay

3.5 Performance Analysis

Data 1z collected in text file after exscuhion of awik scripts.
Collected performance data can be export to the Excel file.
Built in Excel datz trznsformation techniques are used fo
reduce size of experimentsl data For Data vizualizafion
Microseft Execel built in graph tool iz used Experimental

performance data iz presented in praphical format apainst
delay.

1. Pause time vs. Delay

Az shown in Tablel 2 and 1.3 mput parameters i e number of
nodes, connections between nodex and zpeed of nodes are
kept constant Only paramefer pause time i3 vanable It iz
obzerved from Fig 1.1, as mobility changes from high to low
and rest of the parameters are constant then delay in the
network maintain at certam level. This 1z becanse when Panse
time iz increasing nodes: dees not enter or exit the network
frequently. Node movement iz slow down as connection
between nodez are not changing frequently. Delay iz
zpproximately remams in between 10-15msec.

2. DNodes vs, Delay

Table 1.3 show: expermental data for the nodes chanzing
from 15 to 60 and other input parameters are constant.
Density of nedes has significant effect on delay. Low denmity
causes frequent connection 2ilire and high density increases
traffic i the nefwork which inereaze: delay. Here in this
experiment nodes are increasing and at the same time pause
time i3 0 means pode: are continuously moving. Graphical
reprezentstion of nodes vs delav iz shown in ﬁn'u.re L2 Ik
reprezents that delay 13 highly unstable 2 number of nodes
increases in high mobility scenario. This 15 because nodes are
frequently entering and exiting a metwork which required
frequent updating of routing tables. If the number of nodes in
the network grows, the size of the routing tables and the
bandwidth required to update them alzo grows which reflect
m umstable matire of delay.

3. Max Speed vs. Delay

Table 1.5 represents expmmemai data for vanable speed of
nodes: As shown m fig 1.3 speed of node affect the delay of
networkc As speed of node increases delay become unstable.
Az speed mecreazes nodes enter and exit 2 network: frequently
znd route changes frequently which reflect in unstable delay.

4.  Mlax connections vz, Delay

Table 1.3 shows experimental data for number of connections
znd delay. It has been observed from graphical reprezentation
of fig 1.4 ie. as numbers of connections between the nodez

International Journal of Computer Application: (0975 — 8557)
Volume 34— No. 2, Jerary 2016

15

DELAY

(=Y
L )

=]

0 20 40 2 H
MAX CONNECTIONS

Figure 1.4 Max. Connections vs. delay

are mcrezsing delayis increasing slightly then maeintzin
constant level Fouting is achieved m DEDV protocel by
mamtaming routing tablez by each node. The complex task in
DSDV iz in peneratine and maintaining these routing tablas.
Routing table contamn information about destmation node,
next bop, metric and destination zequence number. Az
connections between the nodes increases updates packets are
broadcasted throughout the netwoerk 3o every mode in the
network knows how to reach every other mode. Thus
mmcreasing  connections In between the nodex provides
alt=rnate route in caze of route break Thiz maintains delay at
desired level in the network:

4. CONCLUSION

Thiz simulation bazed study was conducted to analyze delay
of ad hoc network when DSDYV routing protocel is used. Ad
hoc network has dvnamic topology which raizes vanous
performance iasue:. Delay 1z imporiant paramefers for
performance measurement. It is observed from the :imulation
experiments that in high mobility scenario if number of nedes
and =peed of nodes are variable then delay in ad hoc netwerk
become unstable. Lower delay iz always desirable in ad hoc
network: it is observed form the experiment that if number of
connections in befwesn the nodes increases it helps to reduce
delav in ad hoc network.

The study helps to minimize and stable delayz m the ad hoc
network by maintaining scenario parameters.
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Ad hoc network is popular nowadays due to the easy disposition and self-configuring najure. Hence, routing related issues
encounter challenges in the ad hoc network. Such network is mainty used for transmission of texi, picture and video data, The
speed of data delivery decides the quality of service of the network, The guality of service depends upon the protocol used for
data transmission. Efficient routing protocol improves the quality of senvice. The efficiency of the protocol is decided by evalu-
afing different performance parameters like throughput, delay, packet drop, muting load. packet delivery ratio eftc. The and to
end delay is one of the most imporiant performance parameter sofad-hoc network. It plays a maior role in deciding the quality
of service. The delay is measured as iolal time is taken by the packet to reach the destination. Delay in ad hoc network gets
affecied by the mobility of nodes, and a number of nodes connected to the network. The objective of this research paperis to
analyze delay of ad hoc network for DSEY routing protocol. The delay is measured in high-and fow mobility scenaro by chang-
ing various parameters of ad hoc network such as a8 number of nodes, pause time, speed, and connections between the nodes.

Metwork simulator ns2.34 is used for this

Key Words: Ad-hoc Metwork, DSDW, NS2 34, Performance Measuremenis, Delay

INTRODUCTION

In ad hot nefwork nodes can enter and leave a network as per
their wish. Hence, routes may break or new route forms dur-
ing data comnmumication process. Various routing protocols
are designed for the ad hoc mobile network. The mobility of
the nodes is major challenges researchers have to face while
designing routing protocols. [2][12]1

Due to self-organized nature of ad hoc network, it 15 very
much popular nowadays. Most of the people using the ad-
hoc network for transmission of multimedia data. The re-
quiremeni for such transmission is that delay should be
minimum. Delay in ad hoc network depends on the factors
such as node density, the number of connected nodes, and
the speed and mobility of the nodes. In this research paper
researcher analyses the delav of ad hoc network in two dif-
ferent scenario such as.

1. By assigning maximnm and minimuom valoes for net-
work parameters and mnning a simulation to evaluate
delay for varions combmnations.

2. The delay iz measured in low and high mobility sce-

Corresponding Author:

nario by changing number of nodes and speed of
nodes.

DESTINATION-SEQUENCED DISTANCE-VEC-
TOR (DSDV) PROTOCOL

It 15 a first table driven ad-hoc network protocol. It is a hop
by hop table distance vector routing protocol In this pro-
tocol, each node mamntains arouting table that contains all
possible destmations within netwerk and number of routing
hops to each destination The information in the routing ta-
ble is updated by increasing sequence number which avoids
counter to infinity problem The sequence number shows
freshness of route and route with higher sequence number
are favorable. Each mobile node of ad hoc network mam-
tains a routing table which stores information about all avail-
able destinations, the number of hops and a sequence num-
ber. Using this routing table packets are transmitted between
the nodes. Routing tables can be exchanged between neigh-
bors at regular mterval to keep an up to date view of network
topolooy. The tables are also forwarded if a node observes a
significant change in local topolozy [4] [71[12]-
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PERFORMANCE METRIC

The delay is the important performance parameter of ad hoc
network, A network’s delay is defined as the time required
forsuccessful delivery of data packets to the destination
node. [1][7]. Delay performance parameter 13 an important
entity to decide efficiency of the routing protocol. In DSDV
protocol routes are already stored in routing table hence
rouie establishment time 15 neghgible. However due to the
mobility of nodes routes get fail and this increases the delay
in the network In this research paper delay is measured by
changing various network parameters in a different scenario.

SIMULATION PROCESS

The simulations were performed using Network Sinmlator
(INS234). Fiz 1.2 shows various steps used in the simula-
tion Initiallv scenario and traffic files are generated. These
files are used as input for TCL script. After execution of TCL
script, two files are created 1e. WAM file and trace files.
Trace files are used to analyze the behavior of the network.
Trace files are analvzed using AWE scrnipts. Detatled simula-
tion process steps are as follows.

1. Generate scenario and topelogy files using chrgen
and setdest commands.

Write TCL =cript {_tel Extension file)

Execufe TCL zcnpt (Use ns Command)

Generate Trace and NAM file.

Select performance parameters. (Delay),

Execufe AWK seript to measure performance param-
eter delay of protocol

Plot a graph

Lol Sl

-1

Experiment No.1.

The goal of the expenment is to examine and compute delay
of ad hoc network when DSDV routing protocol is used. To
evaluate the delav of ad hoc network we consider 10 random
simulation runs to generate 10 random scenarto patterns. The
result is caleulated by taking an average of those 10 outputs.

To carry out simulation experiment parameter values set to
maximum and mimimum levels as shown in fable 1.1 As
four mpit parameters are selected total 24 = 16 combina-
tions are possible.

Table 1.2 shows a simulated experimental reading for sixteen
combinations of four input parameters.

Table 1.1: Scenario Parameter Values

Fause time a 90
Modes 15 60
Max connections o 10
Max zpeead 10 50

Table1.2: Experimental Results

1 0 15 10 5 B.6860

ra a 15 10 10 354407
3 0 15 50 5 £.0384

4 0 15 50 10 45 0554
5 0 B0 10 5 9.0235

6 0 60 10 10 43.6726
¥ 0 B0 50 5 9.5911

8 0 B0 50 10 474159
9 a0 15 10 5 1235871
10 a0 15 10 10 176771
1" 80 15 50 5 164312
12 a0 15 50 10 186135
13 a0 &0 10 5 11.8881
14 90 80 10 10 13.3639
15 a0 &0 50 5 12.9327
18 90 60 50 10 13.2926

Experimental data stored in table 1.2 s studied and collec-
tive performance data analvsis 1s shown mntable 1.3

Table 1.3: Collective Delay Analysis

Case 1. High 15/60 1050 56 Less
Mobility than
(FT.-0) 10ms.

Casa?2 Low 1560 1050 510 Batwean
Mohbility 10
PT.-80 -20ms.

Case 3. High 1860 10580 10 Abaove
Mobility 20ms.
(PT.-0O)
ANALYSIS OF EXPERIMENT 1

Case 1: Pause time means the amount of time for which node
remains stable in the network. The pause time term relates
with mobility of the nodes. Low pause referred as high mo-
bility and high pavse time referred as low mobility. In first
case network mobility 13 high (PT. = 0).If 1= observed that in
high mobility scenario to maintain low delay in the network
nutber of cormections in between the nodes should below

Case 2: The mobility of the nodes plays an important role

to maintain delay m ad hoc networke. It 15 observed from Ta-
blel 3 that in a low mobility scenano delav is maintaned

Int J Cur Res Rev | Vol 8 « lssue 9 = May 2016 | 8]
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at moderate level {1210 to 20 ms). This iz because in low
mobiiity situation frequency of route fatlure is less and in
DSDV protocol routes are already stored hence less time s
required for route discovery. This reduces delay.

Case 3: In the third case it is observed that in high mobility
scenario as the oumber of connections between the nodes
increased ot will increase the delay significantly.

EXPERIMENT NO 2:

In the previous experiment. we consider maximum and miini-
mum values for the parameters and calculate delav. It 1= ob-
served that delay depends on mobility and number of connec-
tions between the nodes depicted in table 1.3. To strengthen
the collective analysis perform in the first experiment sec-
ond experiment is performed. In this experiment simulation
ts run for case 1 and case? Here case 3 15 not considered
because low delay always desirable in networking

Case 1: In this case mobility is high 12, PT. =0 A number of
nodes and speed of the nodes 15 variable. Wodes vary ffom 15
to 60 and speed of nodes changes from 10 to 50 ms_ A num-
ber of connections between the nodes areS and 10 respec-
tively. The reading of the experiment is shown in table 1 4.

Table 1.4: Delay Analysis under High Mobility Sce-
nario

1 15 10 B.7041 13.6838
2. a7 12 10.2078 276334
x A 18 92179 20,7361
4. B5 18 82552 257013
h 28 20 86651 J2.2212
6 3 24 8.50a7 464306
T3 26 £.8499 54.9927
8 3 28 91398 505272
9 40 32 B.2582 36.3120
10 43 24 B8.5422 27.8240
11 46 26 76866 63.7486
12 49 419 £.5634 29:1667
13 B2 42 B.5196 32,6418
4. o5 44 B.572T 296839
15 60 50 84606 32,4901

Case 2: The mobility iz low (P T. =0%0ms), the number of
nodes vary from 15 to 60 and the speed vary from 10m/'s to
30 m's. The number of connections between the nodes kept

either 5 or 10 respectively. The experimental data is stored
n table 1.3

Table 1.5: Delay Analysis under Low Mobility Sce-
nario.

1 15 10 15.1603 194782
2 17 12 15.6038 199353
3 21 16 121737 16.9835
4 25 18 13.1928 16.1472
5 28 20 141064 15.2806
6 3 24 13.1477 13.2454
7 34 26 11.4642 14.3767
8 a7 28 11.6770 11.6620
g 40 32 11.0785 131433
10 43 34 11.0038 11.7969
11 48 36 141787 14.3276
12 49 40 11.5431 14.3088
13 52 42 125479 12.7235
14 55 <2 11.1589 13.7828
15 60 50 11,7489 13.4804
Analysis of Experiment 2:

It 15 observed from table 14 that in high mobility scenario
when a number of connections i between the nodes 15 5 de-
fave 15 less than 10 ms. When the number of connections
between the nodes increases to the numberl 0 delay increases
more than 10 ms. This shows that a number of connections
between the nodes affect the delay of ad hoc network To
maintain low delay in ad hoc network when DSDV protocol
is used for routing trv to keep a number of connections in
between the nodes mininmim.

It 1= observed from table 1.5 that in low mobility scenario
when a number of connected nodes are either 5 or 10 then
delavs matmntain between 10 to 20 ms. Tt is concluded that de-
lay depends on mobility and connection between the nodes
of ad hec network. By regulating these parameters low delay
can be preserve in the ad hoc network,

EXPERIMENT NO 3:

To scrutinize effect of a number of connections on delay in
ad hoc network this experiment is performed. In this exper-
iment speed of the nodes 1s kept constant at 40ms. And a
number of nodes are 100. Connections between the nodes
vary from 3 to 75 and delays measured in high and low
maobility scenanio. The reading 1s shovm m tablel 6.

| 9 | Int J Cur Res Rev | Vol 8 = lssue 9« May 2016
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Table 1.6 Experimental Data

1 & 9.4157 11,8622
2 10 225643 154899
3 15 204645 15.8681
4 20 249007 16.1651
5 25 299623 17.1140
6 30 384999 17,5304
7 35 387019 17.6481
8 40 414002 182183
9 45 4472991 18 6635
10 50  51.725 205201
11 55 434858 213988
12 60 6240493 257854
13 65 507550 26 6981
14 70 604532 314057
15 75 626862 38 3093
connectians vs. delay
i
s
TR T T
S N M =

Figure 1.1: Connection vs. Delay graph in figh and low mobil-
ity scenario

Analysis of Experiment No 3

It iz observed that as the number of connections mncreases
delav is increasing in both the cases. However m low mobil-
ity case delay maintain at a lower level than hish mobility
sCEnario:

In high mobility scenario nodes are continuously moving. In
DSDV protocol, each node maintans a routing table which
comtains information of other nodes in a range. The continu-
ous movement of nodes requires frequent updating of rout-
ing tables this mereaszes the delay in the network.

gdhos network using ns 2.34

CONCLUSION

This simulation-based study is conducted to analyze delay
of ad hoc network when DSDV routing protocol s used. Ad
hoc network has dvnamic topology which raises various per-
formance issues. The delay is important parameters for per-
formance measurement. It is observed from the first expen-
meni that in moh mobility scenano if a number of nodes and
speed of nodes are variable and other parameters are constant
then delay in ad hoc network become unstable The param-
eters Pause time and number of connections in between the
nedes helps to reduce delay in ad hoc network In the second
experiment, we Set parameters in combination and it is ob-
served that mobility plays a significant role to maintain low
delay 1n the network. Low mobility scenario helps to main-
tam moderate delay. In high mobility scenario if a number
of nodes are kept mimimum then delay can be mamtamed at
a lower level. It 15 observed that delay dependson more than
one factor hence, the researcher suggested using fozzv logic
to maintain low delavin an ad hoe network.
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Absteace 2 Nowadays People wish o use thelr laptapsy,
mobile, PN sy w here moviime, Add hoe network plves this
privilepe 1o the users, T does not veauire any centralized
comtrol wy caeh nmde aet avon router, Ronting protacol
plays w key role in lmproving network, performance. This
paper Focuses on AN routing pratece), In AQDY
protocol during ronte discovers roule request packel s
Momded intn the entire network and the reply from the
destination or inteemediate nodes sets up the path between
the snurce and destination. Thus, multiple ronte reply
packets (HIEEDS) bn oresponse o a single ronte request
packet (IIREOY can lead ta beavy contral overhemd which
inereases vonting load in the metwark, Also due (o unsiable
mnture ol an md hoe netwaork it is challenging (o maintain
Tow rouitling Joad aned high throughpat in the actwork. In
thiv paper routing load and throughpot of the neiwork s
evaluated by varying number af nodes In the network
umiler Tow to high mohility scenario, This study s carried
winl uslng netwaork simulator 2.34,

Keywordv-compamens;  AGDY,  NRE, Network  Simulator,

Ronting Protocal, NS2.44)

Fermy Usedd: P T, - Pawse Time, N = Nodes, M.5.- Max Speed,
M- Mav. Conneetlons

| INTRODUCTION

Adl hoc network s an autonomous collection of mobile
users conmumunicate over relatively constrmned bandwidih, The
network topology may change unprediciably and ropidly over
the e The main goal of an arl hoc network routing protocol
1% B0 establish an optimal route between source and destinalion
node. The route shoull be discovered and mamtined with a
mwnimm overhiead aml bandwidth consumption. Routing 15 a
key lactor for transfer of packets [rom source 1o destination

[l

AW s muting protocol wsed o mute packets from
sowdrce to destination. In this protocel ipstead of pror storing
tomles, they are created on demand It saves memory
respireiment as well an bandwidih consmption. When source
node demands route, muliiple copies of mute request query are
floadedd across the network and if the route s available then

M BT Jadhav
¥ L Institute of Sciences, Satara
Aflibated to Shrvay University, Kolhapur
Maharashtra, India

multiple acknorwledgment packets from the devimatim and
mtcrmediated mrwles are eowsded] scroms the network Thes mught
mgreases the loaed ono the netweork Tho paper cenfers on
ronifing load of the nerwork and o = exammed by varying
number of nodes The mobility of ad heg retwork o gne of
smportant Tactor whech aifects performance of the network [1]
The muting load of the sctwmk fr AODY protecol o
analyzed under difTerent five canes as mentoned m table © ]

TABLE | | EXFERIMENTAL SETUP LNTER DEFFERENT
SCTMNARIC

[ P.T | N | ML M5

I frns) ! m/s)
Case 1 o | 15-125 i0 10
Case2 | 25 {15-125 | 10 10
Case 3 50 15-125 10 10
Case 4 75 15- 125 10 10
Case 5 100 15-125 10 15

A Ad kow On Demard Fector (40D Bruning Prosend

AODV routing protociel ses an on-demand spproachk for
fmding rowtes It packet routng protocul devigned for s o
mabale ad hoc network It 1w based on DSDY amd DSRE
algonthm. ADDY protocol wses soquestreply guen moproack
to finding the route. Whenever there s 3 peedd for 3 mtS Som
ony source to destimation and if the roufe & pot menlable then
source nitiate request packet (RREQ)Y contumme destmanon
nddress across the network [2, 1] Nodes recervmg this mackes
update therr information for the warce s gmd gt op
backward pomnters 1o the source mxde m the route tibles 4
node receving the RRFQ send s packst (RRFP) & m
acknowledgment, of 1t u ether the destmenion or of = s 3
route o the destination. Source node reveves RREP packet
roufe is cstablished and data tromemssion starm In remcnie
rouling protocols, the roulc 1 cakoubited only when 2 mode
needs o send data to the destmabion pode
discovery 15 inttiated only when reeded  This saves overbead m
mamtmning unused routes, However, this may ex! o laeo
tnitial delays. [4) - .
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Fipwiel & Seesen shotl of animation ()¢ when Nodes = [5and PT =0

TARLE 1.2 Expenimental Performance Dntn under Diffarent Mability

Figure 1.7 Sereen shot of anmmation Gle when Nodes = 123 and P T, =25

The experimental

performance

mobility scenario is shown in Table 1.2

dota  under

difTerent

Kcemaria
Casze | Case 2 Cnse 3 Case 4 Case 5
P.T=10 P.T.=15 INT.=50 P.T="T75 P.T.=100
Srno | Nodes | TIII NRL1 | TH2 | NRL2 | TH3 [ NRL3 | TH4 | NRL4 | TH5 | NRLS
I 15 | 48.22 0,295 4822 | 0.254 48,23 | 0,241 45,53 | (LIR 46,86 | 0.159
2 20 L4819 | 0384 [ 4805 | 0339 [ 4822 | 0299 | 4838 | 0256 | 4882 | 0.07)
3 25 4783 | 0491 | ax3z [ o4 4843 | 0376 | 4837 [ 0321 | 4878 | 0.239
4 a0 4811 | 0522 |4R.19 | 053 4846 | 0457 | 484R | 0356 | 4853 | 0.276
5 Kk 48.35 | 0.643 | 4853 | 0.677 | 4822 | 057 484 | 0452 | 4856 | 0311
£ 40 48.13 0794 48.14 | 0.777 4816 | 0.677 48.39 | 055 48.85 | 0.356
7 45 48.32 (.96% 4834 | 0864 48.27 | 0,868 48,55 | 0506 48,68 | D46
i A0 48.03 1062 | 4791 | 1.069 4845 | 0.904 48,73 | 0.733 4823 | 0.543
] 55 47.9] 1543 | 4823 [ 0939 | 4847 | 0982 [487 | 0769 | 4856 | 0.626
10 60 4824 | 1.251 4837 | 1261 (4773 | 1257 | 4836 | 105 45 0.717
[ 63 4827 | 1735 | 4839 | 1.38 dga] | 134 [ 4879 | 097y | 4883 | 0.726
|2 70 4814 | 1.BAT | 49.03 | 1724 | 479 1,728 | 48.59 | 1029 | 4835 | 0.331
13 75 47.79 | 2002 [ 4742 | 1936 | 4772 | 1992 | 4773 | 1296 | 47.99 | 0871
14 f0 4773 | 2093 | 4745 | 2084 | 47.25 | 2.004 | 48.5 | 1.224 | 48.27 | 1.085
15 55 47.091 2.5949 4788 [ 2.211 46.26 | 2,588 47.68 | 1.56 48.14 | 1,127
| & 90 4648 2875 46.81 2,559 4672 [ 2.319 47.77 | 1.665 4833 | 1,147
17 93 A6.41 | 2.723 | 473 | 2.618 | 47.03 | 2.327 | 47.77 | 1.834 | 481 | 1.19%
E 100 4669 [3.290 [ 4566 [ 2999 4758 | 2464 | 4589 | 2474 | 4815 | 1406
19 105 4727 [2985 |458 [3.703 [4732 | 2577 |47.66 [ 1.867 | 4636 [ 1.856
a0 110 4742 [ 3.172 46 85 | 3.242 46.72 | 3078 | 46.7) | 2638 | 4751 | 1804
21 115 44,75 3,866 46.56 | 3.927 4642 | 1.284 4635 | 2.784 46,95 | 2.042
22 | 120 | 4693 | 4.077 | 452 | 4237 | 4563 | 3.943 | 4691 | 2454 | 46,99 | 2.024
23 [ 125 46.94 4.214 46,13 | 4003 | 45.87 | 3.807 46.78 | 3.054 46,48 | 2.27

Colleetive performance analysis i mentioned in Table
1.3. This analysis is done by observing performance daln
stored in Table 1.2, The performance parameter throughput
is not mentioned in collective performance analysis because
therz 15 no considerable variation in throughput data. [

approximalely varies between the ranges 44 1o 48 kbps
during the experiment. I is ohserved that as the number of
nodes and pouse time increases simullaneously then routing
load is decreasing,
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mber of nodes mereases routing load
T DETROrK 18 eoressag

Wh= FT. = D, and Number of modes = 15— 45

il i o0

» Wom PT. = 100 and Number of Nodeg = 13- 74
T NRL= ] w009

v EEaTD oy

i maminm desirable Joad m the nemwark
DIy (7T 1 and pumber of nowdes can be adjustad

o o
R o

ormancr Arahos
: 1t 13 observad from table 1.3 that as number
Doces Dor=ses under hugh mobslite situstion then Fouting
boad % e A5 2 nember of modes Inoreases, multiple
packes are flonded while sstablishing the
. & S arp Inermaang routing table enmes
| FECkel miormaton 18 increasing. This increasce
L m e network. The mobihity affec romting load
m ihe nermork A3 oods maobility vanes from Oms 101 s,
i e oerved rhan routnz boad iz decreasme.
Nodes vi. Thronghpne: Table 1.3 shows collective routing
boad 2nalyvmis fo codes vs throughput under vanous pauss
WIERpUT Zives 2 number of bits transmined per unit
tme It & obeemed that in the ease of AODY protacol
treushout = ot ghly depends upona number of nodes in
T ootwork Throughpm s decreasine slightly as the
namber of nods: mereasing  In AQDY protocol rowte is
formed o0 domend Hence. there 15 o guamntee of roule
svaifabilny  whick resuls wm approximately  constant
throwshowr  Throughput 5 measured  under  different
motlity soeoame It 1 observed thar 2s pause tme s
mereasing setwork become mone stable and throughput is
slightly kigher

1. RESULT ANALYSIS

Graphical representation of routing Load ve. Number 91‘
nodes unde different pause time scepano isoshown in
figl.®, It 1s obeerved shat the mobility affect routing load in
the merwork. When number of nodes are mereasing under
high mobibiy the rounng load is inereasing, Whereas under
low mobihity stensno mutmg load decrezses though numhgf
of modes imere2sss From the graphical representation s
phsanved that when mebilin i ugh (P.T. =0 nonmalized
routing foad 15 represented by top most green line in the

o

Fod to NoA, Sl i s
graphom g LS When Mobiliy o fow (100 =1y
Nommalized rontig load s represented by Tower bie line
the wraph
Sumlarly, graphacal represcutation of rowghput va b
of nodes under vansble pause tme is shown in figl®
Throughput s measueed by voarving amber of wodes wnle
Bigh o Tow mobaliy seenario. 1t s observed (hat ns mwlviligy
deerease thvughput is shghtly wereasing. When 111 = 0
throughput is lowest represented by blue Toe o the g e
When BT = L00 thivughput s highest Fepresented by gieen
lie 1 the graph

IV CoMCLUSION

In this paper nommahized routing bl am thrvughpd of wl
hoe network is measured ngainst & vardable mmber of the
node under different mobility condition 1t is abserved
mabilis plavs o vaad mle W decide e elMwseiey ol e
metwark When netwerh 15 stalle e lomd decreases ol
throughput mereases When PerioTIee parainelers oating
oad and  throughput  of e petwenk 5
simultancously o s noneed it s 0 e ol nisdes
increases Toubing ol 1y iereasing and eoughpag s
decreasme. 10 seems complex 1o nusinm low mouting loal
without decreasing the hrwmghput of the vetwark. The
researchier  suggested deculmg  scenuoe pamielers ge.
number of nodes and mobility 1o waiman Towwy pomatiings Dol
without decreasing (e thrwwghpot of e wetwirk, s,
rerformance of AODY protocol inereses,

vibserved
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Ahbstract

An-ad boc network is very popular becavse of itz easy deplovment. It 15 a self-orgamizing network which has
dynamic topolegy. The rosting is a major issue in the ad hoc network due to itz node mobility. As nodes are
moving continuously the source to destination pair 13 completely broken and repeated route discovery increaszes
delay and network load and reduces throughput of ad hoc network. The routing protocols play a vital role in
data transmiszion and affect the efficiency of the ad hoc netwoerk. Also. mohility factor affects the efficiency of
the ad hoc network. The ad hoc network iz said to be efficient if it transfers data with higher throughput,
minmimum delay and low overheads. In thi= paper. rezearcher studies efficiency of AQDDV protocol against node
maobility. The node mobility term relates to the pause time e the amount of time node i3 stable at a partienlar
location. The high pause time means nodes in the network have low mobility and low pauze time means nodes
have high mebility. The performance of AODV protocol 15 evaluated on the basis of four performance matrices
i.e. thronghput, delay, routing load; and packet delivery ratio using the Network simulator W52 34, This study
will help the researcher further to regulate the scenario parameters of ad hoc network which will help to
improve performance of the protocel.

Index Terms: AODV, Performance. network simulator, panse time.

& 2016 Published by MECS Publisher. Selection andior peer review umder responsibility of the Ressarch
Aszrociation of Modern Education and Computer Science

1. Introduction

Mpobile -ad hoc petwork iz an autonomouns collection of mobile users communicating over relatively
constrained bandwidth. The network topology may change unpredictably and rapidly over the time. The main
goal of an ad hoc network routing protocol 13 to establish an optimal route between source and destination node.
The route should be discovered and maintained with 2 minimum overhead and bandwidth consumption.
Bouting is a key factor for transfer of packets from source to destination [3]. Node mobility 13 an important
parameter in ad hoc network which decides efficiency of the network. The efficiency of the network highly
* Corresponding author.

E-mzl address:
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depends on the performance of the protocol. Due fo mobile nodes topology of the network changes frequently
and accordingly protocol has to opdate their routing tables. This might lead to increasze routing load in the
network. Thus, dynamic topology is one of the greatest challenges in the ad hoe network

AODV protocol iz popular on-demand routing protocol It comprize: new routing concept compared to
DEDV routing protocol. It provides a scalable solution to relatively large network topology. In AODV protocol
routes are created when source node want to transfer the data. Due to mobile nodes, sometimes nodes may not
available to form a route. In zuch casze delay -and routing load increases az multiple route request packets
flooded in the network. Theze also affect throughput and PDF of the network. It seems that mobility plays the
vital role to decide performance of the protocol

Many researchers have analysed the performance of AODWV protocol by using different performance
parameters under different circumstances. The main objective of this paper iz to evaluate AODV protocel
performance on the basiz of varying pause time. Tow pause time means high mobility and high pansze time
mean low mobdity. Under predefined scenario and constrained ke 50 mobile nodes. simulation area 500%500,
maximum connections 10,512 bytes packet size, having fix mobility of 10m's with varying panse time from 0
to 100ms. Throughput, delay, routing load and packet delivery fraction are the network performance parameters
zelected to investipate the performance of AODV protocol. A simnlation study is carried out using network
zitnulator ns2 34 [9].

Thiz paper iz organized as follows. The second section explainz the working of AQDV protocol and the
performance parameters selected for evaluation; the third section describes the simulation enviroament and
experimental performance data against pavse time; the fouwrth section evaluates the efficiency of AOCDV
protocol agamst node mobility and then we concluded at the end.

2. Ad Hoc on Demand-Vector Routing Protocel (AODV) Protoceol

AODV routing protocol uses an on-demand approach for finding routes. It 1z packet ronting protocol
designed for use in mobile ad hoc network. It iz based on DEDV and DSR algorithm. AODV protocol uses
request'reply query appreach for finding the route. Whenever there iz a need for a path from any zource to
destination and if the route iz not available then source initiate request packet (REEQ) containing deztination
address across the network [6, 7). Nodes receiving this packet update their information for the source node and
zet up backward pointers towards the source node in the routing tables. A node receiving the RREEQ zend a
packet (RREP) as an acknowledgment, if it iz either the destination or if' it haz a route to the destination. Source
node receives BREP packet then route iz established which starts data tranzmission. In reactive routing
protocols, the route iz caleulated only when a node needs to send data to the destination node. Thus, route
discovery is initiated only when needed. This saves overhead in maintaming vnused rovtes. However, this may
lead to larger mitial delays [8].

3. Methodology

In this section rezearchers describe the performance metric. simulation proces: and environment. and
experimental setup uzed fo evaluate efficiency of AODV protocel.

5.1 Performance Metrics
The performance measurement of any network iz an eszential task because it helps to determine network
performance need any upgrading for better performance. Basically three technigues are nsed to messure the

performance of the network.

¢ Empirical Measurements
Analytical Measurements
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s«  Simulation Meazorements.

Onece the system is built and it i3 in roaning phase empirieal technique i3 nzed. Dening design and developing
phaze analytical and zimulation technique is used. Researchers vsed zimulation technigne to measure the
performance of AODV protocol. Routing protocel plays a vital role in data transmission in mobile ad hoc
sietwork. The protocol is said to be efficient if it iz able fo transfer data with low delay. high throughput, Iow
routing load and higher packet delivery fraction. Following performance metrics have been selected to evaluate
protocol performance [1].

¢ Throughput: It is measured as total number of packets zuccessfully transmitted to the destination per unit
time. It i3 measured in bits/sec. Throughput 15 calculated by using following formula,

Throughput {bits'zec) = (Nomber of delivered packets *Packet size *8) / Total simulation period

¢ Delay: it iz measured as a total time required to transfer packets from source to destination It also
includes the delay cauzed by route discovery process and the gueue in data packet transmiszsion Only
the data packets that successfilly delivered to the destinations that are counted. The lower delay in the
network aszoctated to better performance of the protocol.

s Packet delrvery fraction (PDF): the ratio of the total number of generated packets to the number of
delivered data packet to the destination. This fllustrates the level of delivered data to the destination The
greater value of packet delivery ratio means the better performance of the protocol

& Normalized Routing Load (NEL): it iz measured as the number of routing packets tranamitted per data
packet delivered at the destination Low routing load 15 desirable in the setwork which corresponds to
better performanee of the protocol

3.2. Simulation process

The simulations were performed using Network Simulator W32.34. Initially scenario and traffic files are
generated. These files are wsed as input for TCL seript After execution of TCL script two files are created ie.
NAM file and trace file. Trace files are used to analvze the bebavior of network. Trace files are analyzed vaing
AWE scripts. Ad hoc networks are highly dynamic hence simulation technigue is an option to measure the
performance. Table 1 shows list of simulation parameters and their values to run the simulation.

Following steps are performed to men the simulation,

Select performance parameters. {Throughput, delay, ropting foad and packet delivery fraction).
Generate scenario and topology files wsing chrzen and setdest commands:

Write TCL script ( tcl Extension file)

Execute TCL zcript {Uze nz Command)

Generate Trace and NAM file.

Execute AWK script to measure performance.
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Tzkla 1. Siwnlstion Emronment

Parametar “alus

Ad-hoc Routing Protocol AODV

Antennz Tips Cmni-directional
Sirmlation Time 100 zac

Surulation Area 500X 500

Traffic Tvpe CER

Moda Spaad 10m's

Diztz Packets F10bates

Panzz Time - 100ms

Thnbar of Modes 30

Mobelity Model Fandow Wavpoint
Propazation Model Two-ray Ground raflection
Imtarface Quens Tvps Drop Tail' Pronty Queus
Interface Queus Lenzth 50 Packet=

Aax Mumnber of Connections 10

3.3, Experiment Setup

The geal of our experiments i3 to examine and compute performance of ad hoe network when AQDV
routing protocol i3 used. Each run of the simulator accept scenario file az wput: The scensrio file dezeribe
exact motion of each node and sequence of packets originated by each node together with exact time at which
change in packet or motion occurs. To evaluate performance of ad hoc network we consider 10 random
simulation runs to generate 10 random scenario patterns. The result is calculated by taking average of thoze 10
outputs. Experiments are carried out in two ways. Total 21 Simulations ron each for 100 sec and result 1= stored
in Table 2. The figl shows screenshets of scenario generated for 50 nodes, paose time 25ms and node zpeed
10m/during simmlation Fig 2 depicts topology created for 30 nodes with chr generator. Fig 3 shows screen
shots of antmation file while executing 50 nodes.

Table 2. Experomental Parformancea Diata

- Experimentsl Dezien
N Secenario Parameter Performance Parameters ~

Sr. No Paunze Time Delay PDF MNEL
1 i} 4827 87403 9852 1203
2 3 4E08 3149 0877 1.046
3 10 4T BT 80,005 08.1% 14686
4 15 4818 6380 9387 1170
3 20 4812 49982 98.5% 1523
& 215 48.17 5430 9917 1160
7 30 4821 53.521 9385 1170
g 33 48 52 2571 09 58 0958
El 40 4858 5244 EENE 1153
10 43 4845 1615 99.56 0.780
i1 S0 48 56 49445 9533 3502
2 33 4839 1967 98 51 (.738
13 60 4834 40807 9015 1.076
14 63 4893 2242 95 51 OAES
13 0 4578 38803 2252 0814
1A 75 728 4351 03 03 0751
17 20 4865 33.061 9524 0772
13 23 4843 2258 9533 0334
18 o0 4855 41,572 8578 0605
20 83 4871 2665 95 88 0.5301
21 100 4885 48666 9292 0514
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4. Performance Analysis

Performance evaluation of AQDV protocol with respect to panse time is mentioned below with graphieal
representation:

4.1 Pause fime vs. Throughput

Graphical representation of throughput vs. pause time is shown in fig.4. Tt i3 obzerved that as pavse time iz
increasing throughput 1z slightly increasing. Increasing pause time corresponds to decreasing node mobility. As
nodes become stable possibility of route breakage 1z reduced and chances of successful transmizzion of data iz
increased. In AODV protocol route iz formed on demand. Due to this probability of data transmission 13
increased and thropghput increases to some extent. It iz observed that mobility of nodes does not affect the

throughput of ad hoc network significantly. Throughpuot measure approximately 46 to 42 kbps for the pause
time varying between 0 and 100ms.

-

Tivioiigipul

Fig4. Panze Tme vs. Throushput

Fie 5. Pagze Time vs. Delay
4.2 Pause Time vs. Delay

The graphical representation for panse time vs. delay is shown in fizg 5_ It is observed that delay i3 variable
with changing pause time_ In AQDV protocol routes are not stored prior. When any node wants to transfer data
then route is generated accordingly. The time required to create a ronte and tramsmit data depends on the
availability of destination node and traffic in the network Due to this delay is variable in the ad hoe network.

As pause time is increasing nodes are becoming more stable which helps in reducing delay to some extent in
the ad hoc network.
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4.3 Paure Time vs. PDF

Az panse time increases from 0 to 100ms packet delivery factor (PDF) 1= approximately constant as shown in
fiz 6. Packet delivery factor means the total sumber of packet received with respect to packet zent by the
zonrces. In AODY protocel, two factors are responsible for increasing PDE. The first factor is increase in pause
time reduces node mobility which olitmately reduces route breakape. Ancther factor iz roufes are created on
demand which increazes the possibility of data delivery. It 1z also observed that sometimes packet delivery
fraction is decreaszing below 90%:. Thiz is due to increase in delay and routing load. In AODV protocol routes
are formed on demand but 1f nodes are net available to transfer the data then route settling time increases which
increase the delay in the network

4.4 FPause Time vs. Routing Load

Graphical analyvsis of pause time vs. routing load is shown in fig .7, As pause time is increasing routing load
13 decreazing Actvally, in AODV protocol, a oumber of control packets required are more as compared to
DEDV protocol. However when panse time increaszes, metwork become more stable. Hence, route breakage
reduces. No control packets are required to broadeast broken link Whenever there i3 a need to transfer the data
from source to destination then the only route iz created. Hence, nio unnecessary control meszaces are required.
Thiz decreases routing load with increazing pause time.

rI

Fig 6. Papse Time vs. FOF

s g, Enint

Fig.7. Panze Time va. Rouhnes Load
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5. Conclusions

The performance analyzis of existing routing protocol iz necessary to stody efficiency of an ad hoc network.
The AQODV protocol iz important conting protocol uzed in Ad hoe network It ereates a route on demand when
zonree node initiates the route request In this paper the performance of ad hoc setwork 13 scrutinized
cotisidering various performance parameters like throughpit, delay, routing load and packet delivery fraction.
In thiz experiment different self-created scenario file and CBR files are used for simulation through TCL file.
Performance of AODYV protocol 13 analyzed against pavse time varying in the range 0 to 100ms and rest of the
network scenario parameters are kept constant Pause time term correspond to the mobility of nodes. It i3
observed that as pause time iz increasing throughpot and PDF is increasing up to some extent however delay,
routing load is decreasing. This iz because as pause time increases network become stable hence probability of
route failure is less. It means when nodes become stable protocol performance is inereazing and thus network
performance increases. However, practically mobility factor 1z unpredictable in ad hoc network 3o it 4=
essential to regulate mobility of ad hoe network to maintain the performance of the network.
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Fuzzy Approach to Maintain Delay in Ad Hoc
Network for DSDV Protocol

SamikshaNikam, Dr.B.T.Jadhav

Abstract: Ad-hoc neiwork is very popular due to its Mexibility and sell-configure nature. Routing protocol plavs key role
in case of data transmission. The major fenction of routing protocol is to discover the roule and transmit the data with
minimum delay. Delay is important performance parameter of ad hoc network and it get affected by network parameters
such as node density, mobility , speed of nodes and number of connected nodes. This research paper locuses on delay
performance parameler. Due (o mobility of nodes it is challenging to maintain low delay in ad hoc network. In this
research paper researcher proposed to use fuzzy inference system to maintain delay in the ad hoc network.

L0 Introduction:

Dynamic nature of ad hoc network raises various performance issues for routing protocols. Performance of
neiwork depends the efficiency of protocol used during data fransmission. Efficient prodocol plays vital role (o
improve neiworkperformance. Performance of network proiocol is measured by considering various parameters such
as throughput. delay, routing load, and packel delivery fraction [2][10]. In this paper researcher focus on only delay
performance parameter and DSDV proiocol for study. The primary objective of this study is to use furzy inference
system to maintain delay in ad hoc network. Desired delay is inputted (o Muzzy inference system. The oulcome of
fuzzy system defines values [or pause lime, number of nodes, maximum speed and maximum connections. Oulput
values specified by fuery inference system is used Lo sel an ad hoc network scenario. Simulations perform using
network simulator NS2.34 o verify whether delay is mainlaining al lower level or nol. Fuezy inference systemn is
implemented in Matlab. The research paper is organized as follows.

Second section describes delay analysis of DSDV protocol. A discussion on work Mow of fuzzy inference
syslem is mentioned in section 3. Sectiond describes simulation environment and methodology. Section 5 describes
fuzzy inference system, followed by result comparison and analysis in section 6.

2.0Delay Analysis of Ad Hoc Network for DSDV Protocol:

DSDV is the first table driven ad hoc network protocol. In this protocol each node maintain routing table
thal contains all possible destinations within network and number of routing hops lo each destination. The
information in rooting table is updated by increasing sequence number which avoid count o infinity problem. The
sequence number shows freshness of route and route with higher seguence number are favorable. Each mobile node
of ad hoc network maintain a rooting lable which stores information about all available destinations, number of hop
and a sequence number. Using this routing table packets are transmitted between the nodes. [3] [5].

Dielay is importani performance parameter of mobile ad hoc network. Due o unstable nature of ad hoc
network il is challenging 1o maintain the low delay during data packel transmission. Delay in ad hoc network get
affected bynetwork parameters like (1) pause time, (2) number of nodes, (3) speed of nodes, (4) numer of connecled
nodes. Simulation study is performed 0 evaluate and guantify effect of network scenario parameters on delay of ad
hoc network. Analysis is performed by varying only one parameler at a time and rest of the parameters are kepl
constant[7]. Following is (he analysis,

I. Pause Time:Variation in pause lime does not affect delay in ad hoc network significantly . Delay
approximately remains constant at specific value.

Number of nodes: Density of nodes has significanl effect on delay. If the number of nodes in the
network grows, the size of the routing tables and the bandwidih required to gpdale them also grows
which reflect in unstable nature of delay,

R
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3. Speed of nodes: When speed of nodes increases nodes enter and exil a neitwork frequently and roude
changes frequently which reflect in variable delay.

4. No. of Connections: As conneclions between the nodes increases opdates packels are broadcasted
throughout the network so every node in the network knows how to reach every other node. Thus
increasing comnections in beiween the nodes provides alternale route in case of route break. This
maintains delay at desired level in the network.

However practically topology of ad hoc network is unstable network parameler can be change any time. If mobifity
of nodes other network parameters vary in combination then it helps to mainiain delay in the ad hoc network . Low
mobility scenario helps to maintain moderate delay. In hizgh mobility scenario if number of nodes are kepl minimum
then delay can be maintain al lower levelIn high mobility scenario if number of nodes and speed of nodes are
increasing and other parameters are constant delay in ad hoc network become unsiable.

It is observed thai to maintain delay at desired level is challenging and complex task. In such circumstances fuzzy
logic is best suitable (o take a decision. In this research paper use of Muzzy logic is proposes o decide pause lime,
nodes, maximum speed and maximum connections (o maintain desired delay.

3.0 Work Flow of Fuzzy System

Fuzzy syslems are suilable for ambiguous and approximate reasoning. It help to estimate output values
depends upon input variables provided and set of rule extracted considering incomplete or unceriain information.
[10]. Furzy inference system consists of set of inpul, outpul variable and set of rules to control the furzy system.
Following flow charl depicts work Mow of fuzzy syslem and how it is used to maintain delay in ad hoc network at
desired level.

Initially network scenario is created and accordingly paramelers pause lime (P.T.), nodes (N), maximum
speed (M.5.), and maximum connections (M.C.} are set for ad hoc network and run the simulation using network
simulator ns2.34. Al the end of simulation delay is calculaled using trace fles. If delay is al desired level then
mainiain these parameters. Otherwise go to fuvzy inference syslem and change the parameters o oblain desired
delay. Here fuzzy logic is used Lo decide network scenario parameter values [0 maintain delay of neiwork al desired

level.
START
/ Scenario Creation /

Y

Zslect Parametars
P.T., M, M5, M.C.

k4

Run Simulation 2nd
Calculzte Delay

3=t parameters
Using N52

Iz Dglay at
deszired fewel?

A
¥
5o To fuzzy ) Naintain
Inference System ol 108 Parametsrs D16.016 F'EEE I a7
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Fig 1.1 Work Flow for Fuzzy System

4.0 Experimental Procedure:

Simulation is carried out with network simulator N§2.34. Ad hoc networks are highly dynamic hence
simutation lechniques is an option to measure the performance. Network simulators implemented in sofiware
are valuable lools for researchers Lo develop, lest, and diagnose network protocols. A delay of ad hoc network is
analyzed using network simulator ns2.34 while DSDV protocol s used for routing.

Following steps are performed Lo run simulation.

1. Select performance parameters. (Delay).

2. Generale scenario and topology fles using chbrgen and setdest commands.
3. Write TCL script (.iclExiension file)

4. Execuie TCL script (Use ns Command)

5. Generate Trace and NAM file.

6. Execute AWK scripl to measure performance.

Table 1.1 shows simulation environment designed o evaluate delay. Total 32 Simulations runeach for 100 sec and
resull is stored in Table 1.2. These resulls are used to implement fuzzy inference sysiem.

Table 1.1 Simulation Environmenl for NS2

PARAMETER VALUE
Ad-hoc Routing Protocol DSDV
Antenna Type Omni directional
Simulation Time 100 sec
Simulation Area 500 X 500
Traffic Type CBR
Node Speed 6 - 92 m/s
Drata Packets 512bytes
Pause Time 9- 101 ms
Number of Nodes 10-124
Mobility Model Random Waypoint
Propagation Maode] Two-ray Ground reflection
Imterface Queue Type Drop Tail/ Priority Queus
Interface Queus Length 50 Packets
Max. Number of Connections 7-78
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Table 1.2 Experimental performance Data Using NS2

v s journalss. com

Network Scenario Paramelers Performance
Parameler

Sr No. Pause Time Nodes Max.Speed Max. Conn. Dielay
1 9 10 il T 851

2 12 I3 .3 10 052

3 15 16 o 10 052

4 20 17 iz 11 [4.81
5 20 17 I3 12 [4.83
6 23 21 I5 14 1052
7 26 23 15 17 1491
8 29 26 2] I8 2199
9 32 . 24 0 [5.16
4] 35 33 X7 x 13.07
I 38 ¥ 30 24 1T
12 41 42 E & 26 11.76
13 44 47 36 28 1082
14 47 52 19 30 [1.85
15 50 57 42 32 1235
] 33 62 45 34 10.29
17 56 &7 45 36 [13.06
1% 59 T2 3l 38 1333
19 62 T 54 40 1432
20 &5 82 57 42 1508
21 68 &7 ild] e 13,98
22 71 92 63 46 162

23 T4 o ila] 44 15.67
24 77 100 L] 50 15.75
25 &0 103 72 33 1797
26 B3 106 75 36 [9.43
27 BA 109 T8 39 2272
28 a9 112 g1 62 21.95
29 92 115 24 5] 2595
30 95 118 Bo it 2391
3l o8 121 £9 T3 3593
32 1o 124 92 78 51.12

5.0Fuzzy System Construction
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A Tuzzy sysiem consist of three sieps i.e. luzrification, inference engine and defuzzification. Fuzzification
is the process in which crisp values are (ransformed into membership values of fuzey sel. Fuzzified data is fed to
inference engine. Inference engine calculate fuzzy outpul using rule base. Defluzzification is a mathematical process
used to convert fuzzy oulput to crisp values. Fuzzy sysiems are able to make decisions in complex situation. Here
fuzzy logic is used to decide parameter values for pause time, nodes, speed and connections in such a way that it
help to maintain desired delay. For development of furzy based sysiem delay is given as input to furzy inference
system and output of system gives four parameters i.e. P.T.), nodes maximum speed (M.S.) and maximum
connections (M.C.). Following fi21.2 show input and oulpul parameters selected (o build hezy system. Trianguiar

membership functions are used to design fuzzy sets. Total five fuzzy seis are designed.

File Edit “View

S

e=teyyr

Fig | 2Input and output paramelters

File Edit View
FIS Variablas Metmbership function pote RISt points: | 151

Lojwe d.b, JdH, H

oy

File Eeit Wiew
FIS “ariables Membsrship function plote RISt peints: | 181 |
Lifwe Justlow J4.H. . H ' & : ' win
XX
Dy i
1 ,u-""f
7N S
M5 : .,_f"‘f
00 o S 3% S W B w6 e e o
e pulEi wariabk P T~

Fig 1.4 Membership Function for Output Variable Pause Time (P.T.)
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Fig |.5membership Function for Output Variable Nodes (N)
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Fig 16 Membership Function for Ootpul Varable Max. Speed (M.5.)
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Fig 1.7 Membership Function for Ouiput Variable Max. Connections (M.C.)

Fuzzy Sets:Furry sets are named using linguistic variables such as Low, Just Low, High, Just High and Very High
Table 1.4 shows minimum and maximum ranges lo design fuzey sets. These values are desiened by considering
performance data of {able 1.3.

Table | 4furey ranges for Inpul and Oulpul Parameters

Furzy paramelers Min | Max
Delay(ms) 1] 50
Pause time{ms) 0 90
MWodes 15 ol
Max. speedim/s) 10 50
Max. Connections 1 20
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Table 1.5 Fuzzy sel for Inpul and Oulpul

Linguistic Input Outputl parameters
Variables parameler

Delay Pause Time Nodes Max. Speed Max_Conneclions
Low(l) L(6 6 12) L0 0 10) 1515200 | Lo 1020) L{115)
Just Low(JL) 10 12 15) A8 10 20) 20 25 35) MR 20 30) M5 T 10)
Just HighiJH) | ~(12 15 20) A0 2040) 25 3545) 2003040 ) NT 1015)
High(H) M 15 20 30) M20 40 60) M35 4555) M30 4050 ) 10 1520)
Very High [(30 50 50) [ (4090 90) (4560 60) | [(405050) [(152020)
(VH)

Fuzzy Rule Set suggested by researcher is shown below in table 1.6. Total 33 rules are designed.

Table 1.6 fuzzy rule set

Delay is

L

JL

IH

H

THEN

VH

JL

H AND

N

JL

JH

H

AND

VH

MLS.

H AND

M.C.

JL

JH

VH

File Edit %iew Siptions

Cmimy = 20

1

6.0Result Comparison:

To check efficiency of Fuzzy Inference system Tollowing steps are performed. Fig 1.9 and fig 1.10 shows block
diagram ol resull module. Here two modules are used i.e. Metwork simulator ns2.34 and fuzzy inference system

implemented in Matlab.

I. Random value for delay in the specified range menlioned in lable 1.5 is given as inpol to [uzzy inference
system. It is shown in table 1.7 column 2

2. Furzy inference system in response lo delay offer al the inpul delivers theoutpul valuesas shown in fig
1 95uch as Pause Time (PT.). Nodes (N), and Max. Speed(M.5.). and Max. Connections (M.C.). These

Fig 1.8 Furzy rule viewer for Delay =20

values are stored in Table .1.7.
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Delay Furzy Inference »T.
- System >N
Ll
* M

Fig 1.9 block diagram of resull module(FI1S)
Table 1.7 Fuzzy System Outpul

Sr.No | Delay inputted to Pause Time | Nodes Max.Speed Max. Conn
FIS

1 8.51 3.51 i7 18.7 3
2 9.52 3.82 k7 19 3
3 14.58 5.7 39 322 8
4 10.52 288 29.7 193 5
5 1491 518 44 324 8
] 21.99 59 49 36.7 13
7 152 518 44 32.7 8
B 13.07 44 33 ] 7
9 10.97 302 30 18.8 5
10 11.76 30.8 29 18.3 5
i1 10.32 299 29 19 5
i2 11.85 30.8 29 18.3 5
i3 12.35 354 3l 22 (5]
14 100,29 26 28 19.2 5
15 13.06 438 33 269 7
1 13.33 47 34 283 7
17 14.32 5.1 38 3l 8
13 15.08 518 44 327 8
19 16.2 5L6 41 329 9
20 15.67 B ) 41 328 8
21 1575 B ) 41 328 9
22 17.97 533 45 35.1 11
23 19.43 58 48 365 13
24 2272 484 39 35 11
25 21.95 48 38 335 11
26 28.95 558 479 355 13
27 2391 58.2 49 365 13
28 35.93 2.08 493 41.8 15
29 5112 2.08 49 41.8 16

3. Oulpul from fuzzy inference system is used Lo sel scenario parameters for ad hoc network. Then simulalion
is run using network simulator NS2.34 as shown in fig 1.10 and al the end of simulation delay is calculated
using AWK scripl. These resulls are presented in Table 1.7 column 7.

4. These two delay values i.e. delay inputted lo fuzzy inference syslem and delay calculaled wsing fuzzy
values are compared. Ils graphical representation is shown in Fig. 1.11. It i5 observed (hat if network
paramelers values provides by fuzzy Inference system are used Lo sel scenario for ad hoc network. This
helps to maintain delay of network at desired level. This is verified using network simulator ns2.34.

P.T.
N

Dela
Ad hoe ¥

Network

YyYyv vy
Y
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M5

MLC.
Figl.10Block diagram of Resull Module (NS2.34)

Table 1.8 Experimental Data using fuzzy values

Sr.No | Pause Time | Nodes Max.Speed | Max. Conn. | Delay calcnlated (using
fuzzy data)
1 351 17 18.7 3 8.76
2 382 17 19 3 .66
3 517 39 322 8 12.2]
4 288 297 19.3 5 927
5 51.8 40 324 8 13.52
6 59 49 36.7 13 16.02
i 51.8 40 327 8 13.52
g 44 33 21 7 10
9 302 30 188 5 10.28
10 308 29 18.3 5 10.39
11 299 29 19 5 10.26
12 308 29 18.3 5 10.2%8
13 354 31 22 fi 11.51
14 26 28 192 5 9.8l
15 438 33 269 7 11.12
16 47 34 283 7 11.19
17 51.1 38 31.1 8 13.37
18 51.8 40 327 8 18.26
19 51.6 41 329 9 11.42
20 517 41 328 8 14.76
21 517 4] 328 9 14.76
22 533 45 35.1 11 1 1.60
23 58 48 36.5 13 11.93
24 484 39 35 i1 1372
25 48 38 335 11 13.62
26 558 47.9 355 13 15.52
27 58.2 49 36.5 13 14.08
28 908 493 418 15 22.00
29 8.08 49 4]1.8 16 2492

Table 1.9 Resull Comparison lable

Srno. | Delay calculated using only Delay calculaled using
NS2 fuzzy Data

1 8.51 8.76

2 9.52 9.66

= 148 1221

4 1052 927

5 1491 1352

i) 21.99 16.02

¥ 152 13.52

2 13.07 10

9 1097 10.28

10 11.76 1039
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11 10.82 10.26
12 1185 10.28
13 12,35 11.51
14 10.29 981

15 13.06 11.12
16 13.33 11.19
17 1432 13.37
I8 1508 18.26
19 16.2 11.42
20 1567 14.76
21 15.75 14.76
22 1797 1166
23 19.43 11.93
24 2272 13.72
25 2195 13.62
26 2895 15.52
2T 23.91 14.08
28 3593 2.00
29 51.12 2492

.."."._ ) .-f';. -
i - ~

7.0 Conclusion:

Efficiency of protocol is decided by evaluating protocol performance parameter. Delay is one of the imporiant
performance parameter (o decide efficiency of protocol. Delay of ad hoc nelwork depends on mobility, density,
speed of the node and number of connected node in the network. Due to Aexible nature of ad hoc network it is a
complex task o maintain delay al lower side. Hence Furzy inference systemn is designed which help lo maintain
delay of ad hoc network al lower side. The system is implemented in Matlab. It is found thal implemented system is

Fig 1.10Graphical Representation of Resull Comparison

helpful to maintain delay in ad hoc network at low level by deciding network parameter values using FIS.
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