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Abstract –Emotional intelligence is the emotional needs, drives 

and true values of a person and guides all overt behavior. So the 

main purpose of the study was to asses emotional intelligence of 

the high school students on the basis of gender (sex). The 

research in this field becomes all the more desired in case of 

adolescents, as they are passing through the emotional turmoil, 

where they are confronted with the situation and problems which 

cannot be solved by intelligence only, for which emotions are 

equally required. Dr. Ekta Sharma test of Emotional Intelligence 

(2011) was used for measuring emotional intelligence of the 

students. This test consists of 60 items of five different areas such 

as (i) self awareness, (2) managing emotions, (3) motivating 

oneself,(4) empathy and (v) handling relationships. A sample of 

400 students of 9th and 10th classes were selected randomly. The 

result showing that Male and female school students did not 

differ significantly on almost all the aspects of emotional 

intelligence except the third one which deals with motivating 

oneself where the males were found to possess higher emotional 

intelligence than the females. 

 
Keywords —emotional intelligence, high school student, 

gender. 

 
I. INTRODUCTION 

 
Emotional intelligence is a new concept in these days 

which needs to be researched in the school settings. It is the 

ability to understand emotions and their causes as well as the 

capability of effectively regulating these emotions in one’s 

self and in others. It involves the ability to monitor one’s own 

and other’s emotions and to discriminate among them and to 

use this intelligence to give one’s thinking and actions. Most 

importantly, it is being able to use the emotions as a source of 

information for problem-solving, being creative and dealing 

with social situations. It refers to emotional awareness and 

emotional management skills which enable one to balance 

emotion and reason so as to maximize your long term 

happiness. Emotional intelligence includes qualities such as 

self-awareness, ability to manage moods, motivation, empathy 

and social skills like co-operation and leadership. 
 

The first published attempt towards a definition was made 

by Salovey and Mayer (1990) who defined EI as “the ability to 

monitor one’s own and others’ feelings and emotions, to 

discriminate among them and to use this information to guide 

one’s thinking and actions”. But Daniel Goleman (1995) 

defined EI as the ability to know, manage one’s emotions and 
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recognizes them in others and to handle one’s relationship. 
 

Emotional intelligence more or less relates to social 

intelligence. It includes inter and intrapersonal intelligence in 

the theory of Gardner’s theory of Multiple Intelligence. Intra-

personal intelligence is a correlative ability turned inward. 

According to Yale Psychologists, Peter Salovey and John 

Mayer (1990),emotional intelligence involves abilities that 

may be categorized into five domains; e.g.;(i) self-

awareness,(ii)managing emotions;(iii)motivation oneself;(iv) 

empathy and (v) handling relationships. 
 

The students at the college and university levels pass 

through a turmoil period of their lives. They have many 

emotional and psychological problems which affect their 

behaviour adversely. They become sturborn, aggressive and 

nervous and sometimes they are unable to concentrate on their 

studies or they lose interest in their academic pursuits. They 

may be intelligent or they may be high in their I.Q; but 

sometimes they lack emotional maturity or suffer from 

emotional problems. So there is a need to study their 

emotional intelligence. Hence the present study has been 

undertaken with this view in mind. 
 

Emotional intelligence has, in recent years, been 

popularized and the research into its many components has 

multiplied. It is the latest development in understanding the 

relation between reason and emotion. Emotional intelligence 

is the single most important factor in predicting success and 

other important factors are: technical skills, specific 

knowledge, mental abilities, physical fitness, physical 

appearance, and interest in a particular type of work, 

aspirations and career goals and life circumstances that either 

support or hinder performance 
 

The concept of emotional intelligence is a new one and is 

now well known in the field of education. The latest thinking 

is that 80% success in life is due to the high level of emotional 

intelligence. The study of emotional intelligence is at its 

crawling stage in India, where there is a need to know its 

various facets at different stages of development. The research 

in this field becomes all the more desired in case of 

adolescents, as they are going through the emotional turmoil, 

where they are confronted with the situation and problems 

which cannot be solved by intelligence only, for which 

emotions are equally required. 
 

Since emotional intelligence is expected to play a major 

role in academic success, so it will be desirable to study 

emotional intelligence among high school students. 
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Many previous studies like Tyagi (1996), Ellan 

Winner (1996), Pant and Prakash (2004) and Sukhdeep (2011) 

did not find any significant differences on the basis of the sex 

of the students; whereas Sameer Baba (2008) found that girls 

show more EI than boys. Gurmail and Agyajit (2011) also did 

not find any sex differences on many aspects of emotional 

intelligence of school students. Similarly Manmohan and 

Agyajit (2012) did not find any significant differences on 

emotional intelligence of the teachers. But Rupinderjit (2012) 

concluded in her study that on emotional intelligence, male 

and female students differed significantly and the male had 

more emotional intelligence. The females were better on self-

motivation and empathy whereas the males were better on 

social skills. Rupinder and Agyajit (2013) did not find any 

significant differences on many aspects of emotional 

intelligence between male and female school students  
.Navdeep and Agyajit (2013) and Sandeep and Agyajit (2014) 

concluded that males and female school students differed on 

many aspects of emotional intelligence 
 

Farukh Noor and Dr. ZahyahHanafi(2016)concluded that 

Female student’s emotional intelligence level is better than 

male students. On the other hand, some studies reported that 

there were no significant differences in the overall level of EI 

of respondents based on gender (Sharma, 2016; Nasir and 

Masrur, 2010). 

 

II. OBJECTIVE OF THE STUDY 
 

To assess the emotional intelligence of the high school 

students on the basis of gender (sex). 

 

III. HYPOTHESES OF THE STUDY 
 

On the basis of the above objectives, the following 

hypotheses were framed.There would be no significant 

differences between male and female school students on 

emotional intelligence. 

 

A.  RESEARCH DESIGN 
 

In the present study, descriptive and survey method were 

used 

B.  SAMPLE  
A sample of 400 students of 9

th
 and 10

th
 classes were 

selected randomly; 
 
TOOLS/TESTS USED 
 
Dr. Ekta Sharma test of Emotional Intelligence (2011) was 

used for measuring emotional intelligence of the students. This 

test consists of 60 items of five different areas such as:(1) self 

awareness, (2) managing emotions, (3) motivating oneself ,(4) 

empathy and (v) handling relationships. 
 
It is meant for the adolescents in the age group of 14+, both 

males and females. 
 
Statistical Techniques Used 
 

The following statistical techniques were used on the raw 

data in order to find out the results: 
 

i. The means, SDs, and Ses of the scores of all the 

variables belonging to different groups were 

calculated, 
 

ii. t-ratios were found out in order to know the significant 

differences between two groups formed on the basis of 

sex, 

 

IV. RESULTS 
 
After the data collection, the scoring of all the different 

aspects and dimensions of all the variables were done with the 

help of the scoring procedure as described in their respective 

manuals. Then the raw data were statistically analyzed with 

the help of SPSS software technique of the computer. 

 

Means, SDs and t-ratios of scores of five aspects of emotional intelligence for male and female students 
 

EI Sex  M  SD SE dm SEd  t-ratio  Significance 

            Level 
             

 Male 38.37 5.758 0.407 1.95 1.962 0.994  NS 

I 
            

Female 40.32 7.144 1.919       
             

 Total 39.34 19.62 0.981       
             

 Male 15.70 3.866 0.273 0.18 0.415 0.433  NS 

II 
            

Female 15.88 4.433 0.313       
             

 Total 15.78 4.155 0.208       
             

 Male 53.15 5.633 0.398 1.19 0.572 2.08*  P <.05 

III 
            

Female 51.96 5.808 0.411       
             

 Total 52.55 5.745 0.287       
             

 Male 30.90 4.084 0.281 0.38 0.410 0.927  Ns 

IV 
            

Female 30.52 4.111 0.291       
             

 Total 30.72 4.097 0.205       
             

 Male 65.36 7.367 0.521 0.68 0.727 0.935  NS 
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 V Female   64.68  7.172 0.507        
                

  Total 65.02 7.269 0.363        
               

  Male 203.48 17.776 1.257 0.14 2.586 0.054  NS 
 

Total 
              

 Female 203.34 31.966 2.260        

         

                

  Total 203.41 25.831 1.292        
             

* Significant at 0.05 level N Male = 200Female = 200 Total = 400      
 

As the above table shows that no significant differences were observed between male and female students on almost all 

the aspects of emotional intelligence; as t-value were not statistically significant except in the case of the third aspect which is 

related with motivating oneself where t-value was found to be significant (t = 2.08 P < .05). Here the mean scores indicate that 

males were getting higher score (M = 53.15) as compared to female (M = 51.96). The mean scores of all these five aspects of 

emotional intelligence for male and female as well as total students have been depicted graphically through histograms. 

Histograms showing mean scores of five aspects of emotional intelligence of male, female and total 
students 
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Conclusion  
Male and female school students did not differ significantly on 

almost all the aspects of emotional intelligence except the 

third one which deals with motivating oneself where the males 

were found to possess higher emotional intelligence than the 

females.  
SUGGESTIONS 

 
The future investigators may consider the following 

suggestions before working upon the new research project in 

this area of positive psychology. 
 

The present research was limited to the school students. 

Such type of research study needsto be done on the college 

and university students. 
 

There is a need to study emotional intelligence of the gifted 

school students. 
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Abstract- Image processing is the course of exploit to distill 

the images by processing them. It covenants with image 

compression, noise removal, image identification, delineates 

gratitude, image retrieval and image variation. Image retrieval 

means probing and retrieving the images from an image 

database, used in assorted meadows such as therapeutic, 

science, engineering etc. Customarily, there are two 

techniques, text-based image retrieval and content based 

image retrieval, used for getting the requisite images 

commencing the database. The text based image retrieval 

system, TBIR, assists to repossess the image from the 

database using annotations. The succession of multimedia 

technology and internet user cannot swear by means of the 

conventional techniques of information recuperation. CBIR 

extorts images from a hefty degree database using the visual 

contents of an input image also called low level features or 

features of an image. These visual features are extracted using 

feature extraction and then match with the input image to 

salvage the requisite image from the database. Histogram, 

color moment, color correlogram, gabor filter and wavelet 

transform are various CBIR techniques. These techniques can 

be used autonomously or pooled to acquire enhanced 

consequences. This paper endows with a novel technique for 

retrieving the images from the image database using two low 

level features namely color and texture. The paper introduces 

general color correlogram for color indexing and pyramid-

structured wavelet transform for texture processing of the 

image 

 

Index Terms -CBIR, Feature extraction, Image retrieval, 

TBIR. 

 

I. INTRODUCTION
1
 

 

The growing technology also amplified the digital image, 

videos and other media files. As the upshot of digital media 

                                                           

 
 

the dimension of these files is also increased. This scattering 

out in the digital images required able-bodied defined methods 

for conduct them i.e. penetrating, scrutinizing, and sorting 

right through outsized image database. Among the entire the 

media files images is most prominent aspect. 

Information reclamation is the field of acquaintance that 

compact with the demonstration, storage, and admittance to 

information objects. Additional distinctively, while the 

repossessed information is assortment of images, this field of 

acquaintance is known as Image Retrieval. Untimely 

techniques were not based on visual features but on the textual 

annotation of images. [2] However, this entirely text-based 

approach pretense two noteworthy boundaries in the 

reclamation of images. The first limitation was connected to 

the dimensions of the database. Manual annotation was such a 

burdensome and posh task that it could not be functional to 

outsized image databases. The second limitation which 

exaggerated the concert of the system was that the explanation 

of the images was establish to be a extremely slanted task that 

could engender different text labels to the similar image. 

Problems with this sort of techniques of image indexing [2] 

have lead to the ascend of curiosity in techniques for 

retrieving images on the base of automatically-derived 

features such as color, texture and shape – a technology now 

usually known as content-based image retrieval.  

 

II. RELATED WORK 

 

E.Sirisha et al (2013), develop an application for medical 

field. In this system color correlogram, color mean and 

wavelet decomposition is used for retrieving the images from 

the database. SVM (Support Vector Machine) classifier is 

used for the testing final feature of input image with the stored 

images. [9]K. Haridaset al (2014),has proposed an approach 

for CBIR using RGB color histogram, tamura texture and 

gabor features. Testing and implementation methods are based 

on these three features (Precision value, Recall value and 

Accuracy rate). Java is used to implement the CBIR system. 

[15]Ms. Pragati Ashok Deole et al (2014), has proposed a 

mailto:happy.sidhu60@gmail.com
mailto:Harpalghuman11@gmail.com
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content based image retrieval technique using color feature 

along with the KNN classification. In this paper, K-nearest 

neighbors Algorithm is used to classify an image. KNN 

calculates the difference between the training vector and the 

test vector. [16]Nitin Jain et al (2014), present two contents of 

an image color and texture for retrieving the image from the 

database. Here color histogram is used for the color feature 

and the gabor filter is used for the texture feature. Gabor filter 

is a tool for texture feature extraction. [17] Rajni Bala et al 

(2014) has proposed a combination of the features color, 

texture and shape for image retrieval. The proposed technique 

used these features with fuzzy logic to improve the system 

performance. Fuzzy logic is used to overcome the problem of 

semantic gap. Fuzzy logic computes the attributes and features 

of the image using the rules. Multiple features of an image are 

used in this proposed technique because one feature cannot 

illustrate image content appropriately. When all features are 

combined better results are obtained. [18] 

 

A. Text Based Image Retrieval technique accepts some 

keywords, phrases or comments as input query from the user. 

these annotations and keywords were hand out along with the 

images separately when they stored in database [5]. input 

query keywords matched with the keywords hand out with 

images in the database and matching images were processed 

as output result. no features were extracted from the images. 

all processing was based on the annotations. for image 

indexing metadata was used. theory that works behind the 

text-based image retrieval system was to generate a relation 

between the keywords or comments or input text with the title 

of the image. 

 

B. Content Based Image Retrieval system is the system that 

does not require such keywords or annotations. CBIR system 

was introduced in 90‟s to overcome all the limitations of the 

text-based image retrieval system [6]. CBIR is provoked from 

the speedy escalation of the digital media that is also 

increasing the size of the database. This system is requires for 

the fast and accurate retrieval of images from such bulk 

databases throughout any condition [10]. 

 

III. COLOR CORRELOGRAM 

 

The color correlogram was proposed to characterize not only 

the color distributions of pixels, but also the spatial correlation 

of pairs of colors [9]. Compared to the color histogram the 

color correlogram provides the best retrieval results, but is 

also the most computational expensive due to its high 

dimensionality [17].  

A color correlogram is a table indexed by color pairs, where 

the 𝑘𝑡ℎ entry for (𝑖, 𝑗) specifies the probability of finding a 

pixel of color 𝑗 at a distance k from a pixel of color 𝑖 in the 

image [19]. Let 𝐼 represent the entire set of image pixels and 

𝐼𝑐(𝑖) represent the set of pixels whose colors are 𝑐(𝑖). then, the 

color correlogram is defined as: 

 

𝛾 𝑖 .𝑗   𝑘 = 𝑃𝑟𝑝1𝜖𝐼 [𝑝2𝜖𝐼𝑐 𝑗   𝑝1 − 𝑝2 = 𝑘]                 [19] 

 

Where 𝑖, 𝑗 ∈  {1, 2, … , 𝑁}, 𝑘 ∈  {1, 2, … , 𝑑}, 𝑎𝑛𝑑 | 𝑝1 –  𝑝2 | is 

the distance between pixels 𝑝1and 𝑝2. 

 

If we consider all the possible combinations of color pairs the 

size of the color correlogram will be very large  𝑂 𝑁2𝑑  , 
therefore a simplified version of the feature called the color 

auto- correlogram is often used instead. The color auto-

correlogram only captures the spatial correlation between 

identical colors and thus reduces the dimension to 𝑂 𝑁𝑑  

[19].The definition of the correlogram is the following [2], 

[3]. Let [D] denote a set of D fixed distances 𝑑1 , , … ,  𝑑𝐷 . 
Then the correlogram of the image 𝑰 is defined for level pair 

(𝑔𝑖 , 𝑔𝑗 ) at a distance 𝑑. 

 

𝛾𝑔𝑖𝑔𝑗

 𝑑 
(𝐼) ≡ 𝑃𝑟𝑝𝑖𝜖𝐼𝑔𝑖

,𝑝2𝜖𝐼  𝑝2𝜖𝐼𝑔𝑗
  𝑝1 − 𝑝2 = 𝑑    

 

, which gives the probability that given any pixel 𝑝1 of 

level𝑔𝑖 , a pixel 𝑝2at a distance 𝑑in certain direction from the 

given pixel 𝑝1 is of level𝑔𝑖 . Autocorrelogram [2], [3] captures 

the spatial correlation of identical levels only: 

 

𝛼𝑔
 𝑑  𝐼 = 𝛾𝑔.𝑔

 𝑑 
(𝐼) 

It gives the probability that pixels𝑝1𝑎𝑛𝑑𝑝2, 𝑑away from each 

other, are of the same level𝑔𝑖 . Compared to the color 

histogram and CCV, the color autocorrelogram provides the 

best retrieval results, but is also the most computational 

expensive due to its high dimensionality. 

 

IV. WAVELET PYRAMID OF TRANSFORM „T‟ 

 

The T-Wavelets of particular image, when considered together 

at different levels gives T-Wavelet Pyramid [1]. Here for the 

first level of T-Wavelet pyramid, transform is applied on the 

image to get approximation, horizontal, vertical and diagonal 

components. The approximation components of first level T-

Wavelet is considered, transform is applied to it to get second 
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level Haar Wavelet. The T-Wavelet pyramid of a sample 

images are shown in fig. 5.11 given below. Where the baby 

image is decomposed into three levels of T-Wavelet pyramid 

as T-Wavelet level-1, T-Wavelet level-2 and T-Wavelets 

level-3. 

 

Fig 1: Different Levels of T-Wavelet Pyramid [3] 

 

 

A. Energy Level 

 

Energy Level Algorithm: 

 

1. Decompose the image into four sub-images 

2. Calculate the energy of all decomposed images at the 

same scale, using [2]: 

𝐸 =  
1

𝑀𝑁
   𝑋(𝑖, 𝑗) 

𝑛

𝑗 =1

𝑚

𝑖=1

 

, where 𝑀 and 𝑁are the dimensions of the image, and 𝑋is the 

intensity of the pixel located at row i and column jin the image 

map. 

3. Repeat from step 1 for the low-low sub-band image, 

until index 𝑖𝑛𝑑 is equal to 5. Increment 𝑖𝑛𝑑. 
Using the above algorithm, the energy levels of the sub-bands 

were calculated and further decomposition of the low-low 

sub-band image. This is repeated five times, to reach fifth 

level decomposition. These energy level values are stored to 

be used in the Euclidean distance algorithm. 

 

B. Euclidean Distance 

 

Euclidean Distance Algorithm [35]: 

 

Decompose query image. 

Get the energies of the first dominant k channels. 

For image i in the database obtain the k energies. 

Calculate the Euclidean distance between the two sets of 

energies, using [2]: 

𝐷𝑖 =   𝑥𝑘 − 𝑦𝑖 ,𝑘 
2

𝑘

𝑘=1

 

 

Increment i.  Repeat from step 3. 

Using the above algorithm, the query image is searched for in 

the image database. The Euclidean distance is calculated 

between the query image and every image in the database. 

This process is repeated until all the images in the database 

have been compared with the query image. Upon completion 

of the Euclidean distance algorithm, we have an array of 

Euclidean distances, which is then sorted.  

 V. RESULTS 

The image database that we used in our project contains 373 

8-bit uncompressed bit maps JPGs that have been randomly 

selected from the World Wide Web.The following figure 

depicts a sample of images in the database:  

                                  

 

 

 

 

 

 

 

 

                                   Fig. 2: Image Database 

 

After obtaining all the necessary terms for a number of images 

in our database, we implemented the results in the final 
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equation. Three different input images are tested during 

implementation and results are described below: 

 

 

Fig.3: Tested Images 

 

         Fig 4: Results for Elephant query image 

 

Table 1: Color distance between query image and results 

File Name Colour Distance 

Images(62).jpg 0 

Images(46).jpg 2.1401 

Images(60).jpg 3.3804 

Images(45).jpg 4.3435 

Images(44).jpg 5.08 

Images(67).jpg 5.765 

Images(64).jpg 5.879 

Images(61).jpg 5.994 

Images(65).jpg 6.61 

Images(66).jpg 6.9638 

Images(69).jpg 7.0813 

Images(63).jpg 7.106 

Images(68).jpg 7.221 

Images(70).jpg 7.7456 

Images(72).jpg 7.845 

Images(71).jpg 8.1451 

 

 

 

Table 2: The Euclidean distance 

File Name Euclidean Distance 

Images(62).jpg 0 

Images(46).jpg 1.1449 

Images(60).jpg 2.4609 

Images(45).jpg 2.6926 

Images(44).jpg 2.767 

Images(67).jpg 3 

Images(64).jpg 3 

Images(61).jpg 3.23 

Images(65).jpg 3 

Images(66).jpg 3.786 

Images(69).jpg 3.84 

Images(63).jpg 3.975 

Images(68).jpg 4.012 

Images(70).jpg 4.458 
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Images(72).jpg 4.6802 

Images(71).jpg 4.8254 

 

     Fig. 6. Search result for images(200).jpg 

 

 

                                  

 

  Fig. 7: Search results for images (298).jpg 

 

VI. CONCLUSION AND FUTURE WORK 

The application uses color correlogram and pyramid 

structured (T) wavelet transform for indexing the images and 

retrieve them from image database. Color distance is 

calculated using quadratic equation and texture is calculated 

using Euclidean difference between the query image and 

retrieved images.Developments and studies are going on for 

further improvements in design and performance of “content 

based image retrieval systems”. In our project we have only 

done color analysis and texture analysis, the information about 

object location and shape is discarded. Thus this project 

showed that images retrieved by using the above mentioned 

methods may not be semantically related even though they 

share similar color distribution and texture in some results. In 

future a system that contains information about image location 

and its shape can be developed for improved retrieval.  
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IMPACT OF THE INTERNET BASED RESOURCES AND SERVICES ON 

INFORMATION SEEKING BEHAVIOUR OF POST GRADUATE 

STUDENTS: A CASE STUDY 

Harvinderjit Singh
 

INTRODUCTION 

The present human society is living in an information age and as a consequence man has become 

more and more information conscious. More and more people deliberately and considerably seek 

information and it has become an integral part of human activity especially in the area of 

education, research and development, production and marketing of goods etc. Information is the 

predominant element for progress in society. The present era is an era of information and 

knowledge revolution. Many electronic resources have been made available in the libraries.  

Today, the number of web based and online resources are increasing rapidly and all of this 

affects the information seeking behaviour of users (Patel and Prajapati , 2013). Now information 

is recorded and reported in a variety of documentations-printed and non-printed documents. The 

information explosion, coupled with multiplicity of documents has created problems for 

generators, users, organizers of information. ICT has changed the information seeking behaviour 

of faculty members, scholars, and students. The search of information has been revolutionized 

mainly due to  the vast development of data, accessible through  internet. As the wealth of 

information available on the web increases, web based information seeking becomes more 

important skill for supporting both formal education and lifelong learning (Gupta, et. al., 2010). 

Need of the Study 

It is well established fact that libraries and information resources centres play an important role 

in supporting research, education and learning activities of students. However in order to 

accomplish this task effectively, libraries need to have a thorough understanding of information 

needs and information seeking behaviour of their students in the present scenario which involves 

a set of activities an individual undertakes to express his information needs, seek information, 

evaluate it and finally uses this information to satisfy his information needs. Various factors are 
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likely to shape the information seeking behaviour of an individual or a group of individuals. It is 

desirable to understand the purpose for which information is required , the environment in which 

'-40202 user operates, skills required for identifying the needed information and channels and 

sources preferred for acquiring the needed information. It is therefore imperative for libraries to 

stay in touch with these changes and reorient their collections, services and facilities to 

synthesize them with the changing information seeking behaviour of their patrons.  

Objectives of the Study 

1. To study the information needs, purposes and information seeking behaviour of post graduate 

students; 

2. To identify different channels, methods, tools and techniques adopted by the post graduate students 

while searching for information to fulfil their requirements; 

3. To determine the range of internet based resources and services, currently being used by the post 

graduate students; 

4. To know the range and types of internet based resources and services that affect the information 

seeking patterns and communication process of post graduate students; 

5. To explore the problems faced by the post graduate students in seeking information and gauge the 

level of satisfaction of using information resources and services  among them; 

6.  To suggest some measures for enhancing the use of information sources among the post graduate               

students.   

REVIEW OF LITERATURE 

Prabhavati (2011) examined the information seeking behaviour of post graduate students in the Sri 

Padmavathi Mahila Vishvavidhalayam, Tirupati. Precisely, the focus was on obtaining information on the 

nature of academic information needed by the students, the sources consulted and the general pattern of 

information gathering system by the students. The study showed that all the respondents were in the habit 

of using the library and more than half of them visited the library every day. The main purpose of visiting 

the library was preparing for examination followed by preparing for competitive examinations and 

dissertation work.  
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Har and Mahajan (2012) conducted study about the changes in the information in the information seeking 

behaviour of the users of technical, medical and university libraries of North India. A survey was 

conducted through a telephonic questionnaire/interview to know the changes in the information seeking 

behaviour problems being faced by the users while retrieving information through e-resources and how 

these problems could be solved. Out of 132 respondents, 100 were students, professionals and research 

scholars who were the direct users of medical and scientific literature in various forms and 32 were 

library professionals. In addition to this, an effort was made to know the level of awareness about the 

quality check. Findings of the study showed the inclination towards the e-resources by all groups of users. 

Further the level of awareness about the quality check was very disappointing. The result of the survey 

showed that about fifty percent of users were not aware of the provision of quality check. Many were 

unaware of the terms like citation, impact factors and h-index, possible through bibliographical databases 

like SCOPUS and Web of knowledge.  

Umidian and Maleki (2013) studied the information seeking behavior on internet. The study was designed 

in a qualitative approach mainly to explore the extent of interest and enjoyment, students experience 

during an intensive information and communication course. Blog was used as medium for reflection 

during the class where students used to post their creations of videos, posters and other materials. The 

researcher further examined on students’ awareness of the usefulness of ICT skills, they learned and how 

much they could use the blogs for teaching and learning.  

Devi and Dlamini (2014) conducted a case study on information needs and seeking behavior of 

agricultural students at the University of Swaziland. The purpose of the study was to determine their 

information requirements and awareness of library services available to them. The study collected 

empirical data on information requirements of agricultural students. It gave an overview of the findings of 

the investigation into the professional factors which affected the information needs, information seeking 

behavior and library usage by agricultural students. It also examined the role of new information 

environment in the information seeking process and made some recommendations, based on the findings.  

Ngozi, Uche and Ejiro  (2015) investigated the information seeking behaviour of faculty members of the 

Federal University of Petroleum Resources (FUPRE). The population of the study was the full time 

faculty members in FUPRE. A structured-questionnaire was used for data gathering in the university. The 

research findings showed that respondents used books (Print and Online) as their preferred source of 

information. The research also showed that faculties demanded for information via Google and other 

online services. Poor internet facilities, irregular power supply, poor searching skills, lack of time and 
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dissatisfaction of faculty members towards library materials were found as prominent factors affecting the 

information seeking behaviour of the respondents. It was recommended in the study that FUPRE should 

improve on its internet facilities to assist faculties in their search for information and they should also be 

educated to improve the use of information in their academic and research work.     

It is clear from the review of the earlier studies that mostly surveys were conducted to know about the 

usage of electronic or digital resources especially internet based resources and services by the research 

scholars, faculties and students to fulfil their requirements related to research, teaching and study. Mostly 

the studies used questionnaire method to collect the data and focused on the measures to be taken in order 

to improve the facilities in the higher institutions located in the well developed urban areas. But present 

case study mainly pointed at the impact of internet based resources and services on the information 

seeking behaviour of especially post graduate students in Guru Nanak College, Budhlada in district 

Mansa, known to be the backward belt of the Punjab. 

METHODOLOGY 

 Scope of the Study 

The scope of the present study is limited to the post graduate students of Guru Nanak College, 

Budhlada. There were total number of 795 students in the post graduate classes from which 130 

students were chosen on the basis of sampling method that was 16.35 per cent of the whole 

population. 

Research Methodology 

The survey method was conducted most appropriate for this study as it  was well suited to the 

research questions taken up for this study. The data were obtained using self administrated 

questionnaire technique. The questionnaire was designed keeping in view the objectives of the 

study for collecting data from different respondents. The questionnaire was administrated in the 

class rooms of the respondents 

Research Sample 

The present case study was especially conducted on the post graduate students of Guru Nanak 

College, Budhlada. There were total number of 795 post graduate students in different 
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departments in the college. So here proportionate stratified random sampling method was used in 

which first of all post graduate students were divided into different classes and all 130 (16.35% 

sample of the whole population) questionnaires were distributed into each class proportionately 

according to the strength of P.G.students.  

For this study the questionnaire was distributed in to 130 respondents  out of  which 122 

questionnaires were returned back from the respondents resulting in 93.84 per cent response rate.  

Major Findings of the Study 

1. It has been found from the study that all the post graduate students of Guru Nanak College, 

Budhlada visit the college library and more than 50% of the post graduate students visit the 

library weekly and only about 15% out of them visit the library daily. Moreover, most of the 

times, post graduate students spend one hour in the library during their visit. 

2. The post graduate students of Guru Nanak College, Budhlada generally read text books 

(72.13%) followed by the newspapers (48.36%) in the library. They hardly make use of e-

library. 

3. Only a few post graduate students of Guru Nanak College, Budhlada visit the other libraries 

for just better collection and latest materials whereas 88.52% of the post graduate students 

use their own college library to fulfill their educational requirements. 

4. The maximum number of post graduate students (59.84%) of Guru Nanak College, 

Budhlada use both conventional as well as digital resources.  

5. 97.54% of the post graduate students of Guru Nanak College, Budhlada are computer 

literate and having good knowledge of computers. 

6. Almost all the post graduate students (99.18%) of Guru Nanak College, Budhlada make use 

of internet and 93.44% of the students are very much aware of the internet based resources 

and services. 
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7. Mobile phones (86.07%) are the primary devices being used to access internet followed by 

home/personal computers (50%) respectively by the post graduate students in Guru Nanak 

College, Budhlada. 

8. Large number of post graduate students of Guru Nanak College, Budhlada avail the internet 

facility for educational/learning (86.89%) followed by entertainment (59.84%), social 

networking (45.08%) and communication (41.8%) respectively. 

9. The big problem faced by the post graduate students of Guru Nanak College, Budhlada is 

internet connectivity (69.67%) in accessing internet based resources and services followed 

by lack of devices and difficulty in finding the relevant information on the internet. 

10. Most of the post graduate students of Guru Nanak College, Budhlada use internet daily 

(68.03%) and they have developed computer/internet skills by self learning (75.41%) 

followed by guidance from their friends/colleagues (32.79%) and faculty members. They 

have been rarely assisted by library professionals. 

11. They generally access information through search engines (76.23%) followed by websites 

(59.84%) and hyperlinks. They hardly use portals for it.  

12. The post graduate students of Guru Nanak College, Budhlada mostly prefer to use 

www/webpages (77.87%) followed by e-books (49.18%), e-newspaper, e-maps respectively. 

13. Social networking (64.75%) is the most prominent internet based service used by the post 

graduate students of Guru Nanak College, Budhlada followed by the e-mails (61.48%), 

chatting/instant messaging (60.66%), searching and browsing, downloading, entertainment 

respectively. The internet is also being used by them for online shopping,billing,video 

calling,phone calling, google groups, dropbox etc. 

14. The post graduate students of Guru Nanak College, Budhlada prefer internet based resources 

to conventional resources as they are considered easy to use (71.31%), having updated 

information (63.93%), time saving (58.19%), easy to access and less expensive. 
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15. Many post graduate students of Guru Nanak College, Budhlada also prefer conventional 

resources as they are easy to read (63.93%) followed by no health hazard (33.61%) in using 

them. Moreover, they are having more authoritative information as compared to digital 

resources. 

16. Most of the post graduate students (72.95%) of Guru Nanak College, Budhlada are simply 

satisfied with internet based resources and services but only a few of them are not satisfied 

with them. 

17. Most of the post graduate students (80.33%) of Guru Nanak College, Budhlada are willing 

to join some training programme to improve their skills in using computer and internet in 

more efficient and effective way. 

Conclusion 

Information seeking behaviour is the purposive seeking for information as a 

consequence of a need to satisfy some goal. It differs from one discipline to 

another and from one institution or library to another.  

 In recent years, the internet has emerged as the most important and powerful 

medium for the communication of information. There is a tremendous of growth in 

a number of and variety of information resources available on the internet which 

becomes an important source of information. They are generally called web 

resources which are being used interchangeably synonymous with online 

resources, digital resources and e-resources etc. But in simple connotations, web 

resources can be regarded as the resources, available on internet.  

This study has examined the pattern of use of the internet based resources and 

services by the post graduate students and its impact on their information seeking 

behaviour. The study has revealed that internet has become the best source for 

seeking information by the students.  The information seeking behaviour of the 
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post graduate students has been changed. Now they prefer both conventional as 

well as e-resources to fulfill their requirements. It is too difficult for the library to 

satisfy their information needs only with conventional materials. The college 

library should play a proactive role to facilitate the students to access and use the 

internet based resources and services without any hindrance in order to ensure the 

better utilization of the e-resources to cope up their multidimensional requirements.  

It must keep balance between the  conventional and digital materials in its 

collection and focusing on accessing the resources rather than their possessing as it 

is the need for the hour. 

The library should provide the sufficient computers along with good internet 

facility as well as conducting computer/information literacy programmes 

especially for the students to ensure the better utilization of e-resources by  them.  
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Abstract— Mostly sensor nodes have limited energy. 

Replacing these energy sources in the field is usually not 

practicable. A WSN must operate at least for a given mission 

time or as long as possible. Hence, the lifetime of a WSN 

becomes a very important concern for researchers. To 

increase the network lifetime, we need energy efficient 

routing protocols. In this paper, we proposed energy 

efficient protocol for sending data by sensor nodes to base 

station. Proposed protocol is compared with LEACH and 

MEAL protocol based on different parameters. 

Keywords- MEMS, WSN, MEAL, LEACH, E-LEACH 

 

                                   I.INTRODUCTION 

Due to the recent advancement in micro-electro-mechanical 

systems (MEMS), wireless communication like Bluetooth [1], 

IEEE 802.11 [2], or MANETs [3], a new concept of networking 

has emerged known as Wireless Sensor Networks (WSNs). 

Wireless Sensor Network, consists of large number of sensor 

nodes having the capability of wireless communication, limited 

computation and sensing. The ability of low cost, small size and 

easy deployment of the sensor nodes make it possible to deploy 

them in a large number in an area to be investigated [4]. 

Interestingly, unlike other networks that performs poor with 

growth in their networks size, WSN get stronger and performs 

better as much as number of nodes exceeds. The energy 

resource constrained nature of WSN impels various challenges 

in its design and operations degrading its performance[5]. In this 

paper, an energy efficient protocol has been proposed. 

 

An outline of this paper is as follows. Section II presents the Low 
Energy Adaptive Cluster Hierarchy (LEACH) protocol, I-
LEACH protocol, MH-LEACH, MEAL protocol. Section III 
presents proposed protocol and section IV describes the 
conclusion of the paper. 

 

II. RELATED WORK 

Energy-Efficient Communication Protocol for Wireless 

Microsensor Networks (2000) 

[6] Heinzelman et al. proposed low energy adaptive cluster 

hierarchy (LEACH) (Heinzelman et al., 2000). LEACH is a 

cluster based approach in which both sensor nodes and sink are 

stationary. LEACH works in rounds. Each round begins with set 

up phase followed by steady phase. In set up phase, CH is 

elected. Each node generates random number between 0 and 1. 

This number is compared with threshold value T(n) which is 

calculated by using equation 1. 

 

                           T(n) =  

P

1−P∗(r mod  
1

P
)

  if n ∈ G

0, Otherwise
                   

   (1) 

 

Where P is percentage of CHs, r is number of rounds and G is set 

of nodes that have not been CHs in the last 1/P rounds. If the 

random value is less than T(n), the node becomes CH for current 

http://www.iimatjournal.com/images/paper/ID3.PDF
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round. Non-CH nodes select their CH based on signal strength. 

Nodes calculate distance with each CH. And the CH which has 

minimum distance from node will be selected as CH for current 

round. In steady phase, all non-CH nodes send data to CH and 

then CH aggregate all data and send it to the sink node. 

 

                                           Figure1. LEACH 

 

Improvement of LEACH protocol for WSN (2012) 

[7] J.Xu et al. proposed a proposed cluster routing algorithm E-

LEACH to enhance the hierarchical routing protocol LEACH 

(Xu et al., 2012). In the E-LEACH algorithm, CH is not selected 

randomly as in LEACH and the round time for the selection is 

fixed. In the E-LEACH, minimum spanning tree between CH is 

created and CH which has largest residual energy is selected as 

the root node. So, it considers the remaining energy of the 

sensor nodes in order to balance network loads and changes the 

round time depends on the optimal cluster size. In this the CH 

sends the final data to the sink node by the minimum spanning 

tree. Results show that proposed protocol increases network 

lifetime at least by 40% when compared with the LEACH 

algorithm. 

 

                                      Figure2. E-LEACH 

 

MH-LEACH 

In LEACH protocol, CH nodes send their data to base station 

directly. The CHs which are very far from base station will 

require high amount of energy to send the data. This will lead to 

http://www.iimatjournal.com/images/paper/ID3.PDF
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decrease the network lifetime. To overcome this problem, author 

proposed MH-LEACH protocol [8]. In this protocol, Non-CH 

nodes will send data to CH nodes directly. But, CH nodes will 

send their data to base station through multi-hop technique. This 

will decrease the energy consumption of far CH and increase the 

network lifetime. 

 

                                 Figure3. MH-LEACH 

 

 

MEAL Based Routing in WSN 

[9] Patalia et. Al. proposed Multi-hop Energy Aware LEACH 

(MEAL) protocol which includes the benefits of both E-LEACH 

and MH-LEACH. MEAL protocol has two main phases:- set up 

phase and steady phase. In set up phase, CH will be selected 

based on probability as in LEACH protocol in first round. After 

completion of first round, CH will be selected based on residual 

energy as in E-LEACH. This will uniformly distribute the 

energy consumption between nodes. In steady phase, non-CH 

nodes send their data to their CH. CH will aggregate the data 

and forward to base station. In LEACH protocol, single hop 

communication takes place between CH and base station. CH 

which is very far from base station consumes more energy. For 

uniformly consumption of energy, author proposed multi-hop 

technique for data transmission between CH and base station. 

Results show that MEAL protocol is better than E-LEACH, 

MH-LEACH and LEACH protocol in terms of network lifetime. 

 

                                   Figure4. MEAL 

 

III. PROPOSED PROTOCOL 

Improvement of MEAL Based Routing in WSN 

http://www.iimatjournal.com/images/paper/ID3.PDF
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In MEAL Protocol, each node will acquire a time slot to send 

data to CH. But, sometimes node will not have any data for 

transmission. In this case, assigned TDMA slot will be wasted. 

To overcome this problem, we proposed a new approach of 

TDMA schedule. In our proposed protocol, if node will not have 

any data to transmit then the corresponding TDMA slot will be 

allocated to next node. The algorithm of IMEAL protocol is 

MH-LEACH given in figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                    

 

 

                         Figure5. IMEAL Algorithm 

 

IV. SIMULATION AND ANALYSIS 

In order to evaluate the performance of IMEAL, MEAL and 

LEACH, we have simulated IMEAL, MEAL and LEACH using 

mat lab, with the simulation parameters shown in Table 1 [2]. 

Parameters which are considered for simulation are stability 

period, network lifetime, MND and delay. Figure 6 

demonstrates the WSN initialization where 50 nodes are 

randomly deployed in 100 × 100 m2 network area and sink is 

located at (50,50) where x-axis represents network length and y-

axis represents network height in meters. Blue colored circles 

represent the sensor nodes and red dots represent the dead 

sensor nodes.  

 

TABLE I.  PARAMETER VALUE 

Network Size 100 × 100 m2 

Number of Sensor node 50 

EDA 5nJ/bit/signal 

Efs 10pJ/bit/m2 

Emp 0.0013pJ/bit/m4 

Message Size 4000 bits 

 

For each round 

 Set Up Phase 

CH will be selected based on residual energy 

Steady Phase 

For Non-CH node i 

If i have data 

 Will transmit data to CH in allotted 

TDMA slot 

Else 

 Allotted TDMA slot will be utilized by 

next node 

For each CH j 

Send data to base station through multi-hop 

technique  

http://www.iimatjournal.com/images/paper/ID3.PDF
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                             Figure6. Network Area 

 

 

Table II shows that first node dead at 144 in MEAL protocol 

and 157 in IMEAL protocol when initial energy is 0.1 and when 

initial energy is 0.06 first node dead at 81 in MEAL protocol 

and 83 in IMEAL protocol. This shows that IMEAL protocol is 

better than MEAL protocol. 

TABLE II.  FIRST NODE DEAD 

 

Table III shows that last node dead at 1883 in MEAL protocol 

and 1930 in IMEAL protocol when initial energy is 0.1 and 

when initial energy is 0.06 last node dead at 1067 in MEAL 

protocol and 1380 in IMEAL protocol. This shows that IMEAL 

protocol is better than MEAL protocol. 

 

TABLE III.  LAST  NODE DEAD 

Initial 

Energy 

MEAL IMEAL 

0.1 1883 1930 

0.06 1067 1380 

0.05 770 1599 

0.04 480 1021 

0.03 299 497 

0.02 140 318 

 

Table IV shows that middle node dead at 249 in MEAL protocol 

and 296 in IMEAL protocol when initial energy is 0.1 and when 

initial energy is 0.06 middle node dead at 154 in MEAL 

protocol and 160 in IMEAL protocol. This shows that IMEAL 

protocol is better than MEAL protocol. 

 

 

TABLE IV.  MIDDLE  NODE DEAD 

Initial 

Energy 

MEAL IMEAL 

0.1 249 296 

Initial 

Energy 

MEAL IMEAL 

0.1 144 157 

0.06 81 83 

0.05 59 64 

0.04 41 47 

0.03 32 43 

0.02 15 19 
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0.06 154 160 

0.05 132 135 

0.04 98 113 

0.03 77 84 

0.02 57 59 

 

Table V shows that delay at 42046 in MEAL protocol and 

41522 in IMEAL protocol when initial energy is 0.1 and when 

initial energy is 0.06 delay at 25254 in MEAL protocol and 

25155 in IMEAL protocol. This shows that IMEAL protocol is 

better than MEAL protocol. 

TABLE V.  DELAY 

Initial 

Energy 

MEAL IMEAL 

0.1 42046 41522 

0.06 25254 25155 

0.05 21481 21418 

0.04 17190 17201 

0.03 13314 13022 

0.02 9091 8878 

 

                               V.CONCLUSION 

New WSN routing protocol IMEAL is presented in this paper.  

MEAL is improved by assigning TDMA slot of free node to 

other node so that energy consumption and delay of 

communication is reduced. In this paper, performance analysis 

of IMEAL and MEAL is performed based on first node dead, 

last node dead, middle node dead and delay. Results show that 

IMEAL is better than MEAL in each case. In future, we will 

introduce controlled sink mobility and analysis the performance. 
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 Abstract— Program slicing is an efficient technique for 

understanding programs by simplifying them. It is a program 

analysis technique that extracts a particular set of statements 

relevant to any computation. For the last two decades the 

technique has found its application in a number of research areas 

like testing, debugging, maintenance etc. In this paper, we have 

proposed a method to use this technique for clone detection in 

object oriented programs. As program slicing concentrates only 

on the relevant portion of the programs based upon some 

criteria, this property can be utilized in clone detection process. 

For this we have used Program Dependency Graphs (PDG) as an 

intermediate representation. These Program Dependency Graphs 

are later used to extract isomorphic partial slices and finally 

these slices are matched to find out potential clones.  

Keywords— Partial Slices; Isomorphism 

I. INTRODUCTION  

A code clone represents a sequence of statements that are 
duplicated in multiple locations of a program. Clones often 
arise in source code as a result of multiple cut paste operations 
on the source. Thus, Code cloning can be considered as the act 
of copying code fragments and making minor, non-functional 
alterations in the implemented code. Code cloning increases 
the maintenance cost because if there is an error in the code 
fragment to be copied, then that error will be propagated at 
different places. Thus, the normal functioning of the system is 
not affected but further development may become prohibitively 
expensive [1][2]. 

Pre-processing of the whole program is often not a good 
choice while searching for clones. The program contains a 
number of irrelevant statements, thus, pre-processing will be a 
time consuming process [1][3]. Also the approach for finding 
clones in procedural oriented and object oriented programs is 
completely different. Clone detection in object oriented 
programs has a number of problems [15] and sometimes 
follows different approach. 

Selecting a particular set of statements from a large 
program that contains statements relevant to a particular 
computation is called program slicing. Thus, Program Slicing 
improves program understandability and find its importance in 

a number of applications such as software maintenance, 
software debugging, testing etc [3][5]. 

A number of code clone detection techniques have been 
proposed based on text, token, graphs, trees and metrics [1]. 
Some other techniques based on models and some hybrid 
techniques have also been proposed [9][11]. The main 
advantage of using program slicing is that we can find the non-
contiguous, intertwined code clones, where the coder changes 
some of the statements and the rest of the code remains 
unchanged in between[2][4]. 

II. DEFINITIONS 

Program slicing was originally introduced by Weiser that 
defines program slicing as an analysis technique which extracts 
the elements of a program related to a particular computation. 
Those set of statements are collectively called as program slice. 
Program slicing automatically decomposes program by 
determining the data and control dependencies.  

A. SLICING CRITERION 

  Slicing in program is always computed on the basis of 
some slicing criterion. We can represent slicing criterion as 
<S,V>, where S is the statement from which the slice is to be 
computed and V is the variable for which the slice is to be 
computed and that variable must exist in the statement S. 

B. DATA DEPENDENCY 

 Statement P is data dependent on statement Q of a program 
if there exists a variable m at P which is accessed also in 
statement Q [6]. Consider the following example,  

1. x=10; 

2. y=x+c; 

In statement 1, we are assigning a value 10 to x and in 
statement 2, we are using the value of x. So, there is a data 
dependency between the two statements 1 and 2. 

C. CONTROL DEPENDENCY 

    Statement P is control dependent on statement Q if and 
only if statement P controls the execution of statement Q 
[6]. Consider the following example,  

http://www.iimatjournal.com/images/paper/ID1.PDF
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1. if(statement 1) 

2.           statement 2;    

In the above example, statement 2 will be executed if 
statement 1 results in true value. Thus, statement 2 is control 
dependent on statement 1.  

 

 

FIGURE. 1 FLOW CHART FOR PROGRAM SLICING BASED 

CLONE DETECTION. 

 

III. CLONE DETECTION USING THE PROGRAM SLICING IN 

OBJECT ORIENTED PROGRAMS 

 

Figure 1 shows the flow chart for the clone detection 
approach. The technique starts by taking two sample java 
programs. Then, the pre-processing of these programs is done, 
in which we remove the comments and blank spaces. 

Thereafter, the .class files for the normalized sample programs 
are generated. After this, the Program Dependency Graphs 
(PDGs), on the basis of control and data dependencies, are 
generated for the two programs. The program dependency 
graph is represented in the form of adjacency matrix as shown 
in figure 2. It is an n*n matrix where n is the no of statements 
in the normalized program. Every entry „1‟ represents the data 
dependency between the two statements determined from the 
row and column of the matrix. Similarly, every entry 2 
represents the control dependency between two statements.    

 Now, by having a closer look at the adjacency matrix, it is 
quite clear that the matrix will always be sparse because the 
occurrence of zero is higher than the non-zero entries. So 
comparing the adjacency matrices of the two programs will not 
be an efficient approach. Thus, an algorithm has been 
developed that determines the partial slices from the adjacency 
matrix in the form of lists.  

In earlier techniques for program slicing, the slicing 
criterion has to be defined manually to determine the slices. 
But, in our approach, the program slices are determined 
automatically on the basis of the mentioned algorithm. 
Because, the slices are extracted starting from the first 
statement, using control and data dependencies between the 
statements in the adjacency matrix. 

 

 

Figure 2.  Example of Adjacency matrix obtained from 
programs. 

 

A. Algorithm for Program Slicing 

Input:- A control & data dependency adjacency matrix 
mat[n][n] of size n*n where n is the no of statements. Every 
entry „1‟ at index mat[i][j] shows that there is a data 
dependency between statement i and j and every entry „2‟ 
represents the control dependency between statement i and j. 

Output:-  Partial slices in form of lists 
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calculate_dependencies() 

\\ initialize a static variable count to 0, a 2-d array index of size equal to mat, a 

1-d array coll of size n, and a 1-d array list of size n and an array temp of size 

n. 
begin: 

for i=1 to n 

  for j=1 to n 
     if mat[i][j] is equal to 2 

        index[i][coll[i]]=j 

        increment count by 1 
for i=1 to n 

  if coll[i] is not equal to 0 

     print (“dependency of statement ”+i) 
     for j=1 to coll[i] 

     print (index[i][j]) 

for i=1 to n 
   count=0 

   list[count]=1 

   increment count by 1  

   print (“list”) 

   calculate_slices(index[1][i] , 1)   

end 
 

calculate_slices(num , flag) 

begin: 
if flag is equal to 1 

  list[count]=num 

  increment count by 1 
  set flag to 0 

  if coll[num] is equal to 0 

     for j=0 to count 
       print (list[j]+ “-->”) 

       decrement count by 1 

       return 
else 

   while ( temp[num] is less than coll[num]) 

      no = index[num][temp[num]] 

      list[count] = index[num][temp[num]] 

      increment count by 1 

      increment temp[num] by 1 
      calculate_slices (no, flag) 

   decrement count  by 1 
end 

 

  

    The partial slices are extracted from the adjacency matrix, 
which are in the form of lists. Once, the partial slices for the 
two java programs are determined, we have to match them 
using an efficient matching algorithm. If there is cloning 
among the two source codes, then there must be a match 
between these partial slices. The matching algorithm will find 
out the extent of cloning between the two programs by 
comparing the partial slices and finally return percentage of 
cloning as result.  

 

IV. RELATED WORK 

In last two decades, various algorithms have been proposed 
for program slicing. In next section, an overview of recent 
research in the area of program slicing is given by listing 
advantages and disadvantages of the well known approaches.  

Z. Guangquan et al. proposed a method to slice the 
concurrent object oriented programs. In this approach, the java 
concurrency model is used and dependencies between the 
statements are defined. The paper presents the method of 
extracting slicing criterion from linear temporal logic property 
and proposes the steps of computing slicing. Multithreaded 
dependency graph is used for intermediate representation. A 
two-pass algorithm based on Variable Cache Table is adapted 
to compute slices by extracting out the irrelevant portions of 
the programs. Results show the satisfaction is guaranteed for 
source and sliced program. The method can be easily extended 
to handle other concurrency models [7]. 

R. Komondoor et al. proposed a tool to detect clones in C 
fragments. In their approach, they used program dependence 
graphs and program slicing to find isomorphic PDG subgraphs. 
These subgraphs can be represented as clones. This tool is 
capable of finding non-continuous clones, renamed clones and 
the clones in which statements have been reordered. The 
approach has been applied for the procedural oriented 
programs and is able to find variants of ideal clones. A number 
of test cases demonstrating the application of the approach on 
larger programs have been shown [4]. 

A partial slicing approach, as an effective method of 
program testing, is proposed by A. Surendran et al. Partial 
slices are formed from the combination of static slices and 
program points. In some cases, static slices contain large 
number of program statements which has less importance in 
many practical applications. Partial slicing minimizes the 
disadvantage of large size of static slices. In their approach,   
only static slices are used in the algorithm as static slices give 
all possible execution paths. As compared to original program, 
there is a significant reduction in the number of statements in 
static slices using partial slicing. By utilizing the constraints of 
partial slicing, program testing is also simplified. This 
approach can also be used in debugging, maintenance and 
finding clones [10]. 

Another technique using system dependence graph for 
object-oriented software‟s is proposed by D. Liang et al. It has 
been shown that their approach is more precise than previous 
approaches and is more efficient to construct. It distinguishes 
data members that fit for different objects. It presents a concept 
of object slicing which helps in examining the statements in 
slice object by object. Object slicing is a good technique for 
debugging and analysis of large scale programs. In this paper, 
an efficient mechanism is also provided to represent 
incomplete programs and to represent classes in class libraries 
[12]. 

 T. Ishio et al. developed a program debugging tool. In their 
approach, they proposed dynamic slicing to efficiently localize 
faults in procedural oriented and object oriented programs. 
Aspect-oriented programming is used for collecting dynamic 
information in program slicing calculation. The dynamic data 
dependence analysis aspect can be woven into various object-
oriented programs without changes as the point cuts of the 
aspect in the approach are used in a generic form. With the help 
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of dynamic program analysis module, a DC slice calculation 
system is developed. It improves maintainability and 
reusability of the module. The approach has a restriction that it 
does not allow to analyze the local variables and local control 
structures. The benefits, usability and cost effectiveness of 
module show that it is a good tool for debugging [13]. 

 B. Korel et al. presents the concept of program slicing on 
the module level which helps in better understanding of 
program slices of large programs. In this paper, several static 
and dynamic program slicing features on the basis of call graph 
level, execution level and module trace level are proposed. 
These features can also be used during software maintenance. 
The concept of static and dynamic program slicing is combined 
with different methods of visualization which helps in 
understanding the program. Experiment results show that it 
improves the understandability of programs [14]. 

 

V. CONCLUSION AND FUTURE WORK 

This paper provides a technique for detecting code clones in 

object oriented programs. For this purpose, program slicing 

is used as the base methodology. The algorithm uses PDGs 

as the intermediate representations for the source program. 

The PDG is represented in the form of adjacency matrix.  

Partial slices are extracted from the adjacency matrix and 

those slices are matched for possible clones.  

    Result shows that program slicing is an efficient way for 

understanding programs and finding non-contiguous clones 

and intertwined code clones. The approach uses the control 

and data dependencies to find out adjacency matrix 

representation for the PDG. The whole process is 

automated where the user has to interact only once to input 

the programs for finding clones. 

   Future work involves taking into consideration various 

features of object oriented paradigm that include 

abstraction, encapsulation, inheritance, and polymorphism.  

An efficient algorithm for matching partial slices can also 

be developed. 
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Abstract—The emerging information and communication 

technologies (ICTs) have brought many changes in libraries. 

These technologies provide facilities for resource sharing to 

libraries and to work together. Information explosion, 

limited funds, and increasing demands of users, have made 

the need for library cooperation to overcome these barriers 

in providing information. This study  highlights the concept 

resource sharing, need of resource sharing, ways of resource 

sharing, library networking, and library resource sharing 

networks in India, introduction, objectives, development, 

initiatives and resources and services of DELNET and 

INFLIBNET centers are given special attention in this study. 

Keywords- 

I.  INTRODUCTION 

The word 'smart' is not limited to cities or country, but the word 

smart is getting attached to the libraries also. Today's society is 

known as information society and information help in achieving 

not only wealth but power also. The development of information 

communication technology has changed the face of libraries. 

Now libraries are not like the traditional, once but have moved 

towards digital and virtual learning resource sharing centres. 

The libraries have moved from stand alone collection 

development in being the paradigm of sharing  their resources 

and services with other libraries through library networking. 

Information in libraries is available in various forms and 

formats, i.e. in print or non print form.  

Resource Sharing 

Now days libraries are facing many problems like information 

explosion, increasing user’s demands, space, purchase 

expensive books etc. resource sharing is a prime necessity. 

Resource sharing is also called library cooperation. Library 

cooperation means a group of connected libraries that are 

working together to achieve their goals. No single library is self 

sufficient to fulfill all the requirements of users and to overcome 

these all problems due to limited funds and limited staff. It is 

impossible for any library to purchase all the unlimited and 

endless knowledge. So resource sharing is the only solution to 

solve these problems.  

Jefferson (1977) states that no more complicated field of study 

in librarianship exists that that of library cooperation. By its 

nature, it implies an appreciation of the purposes and functions 

of libraries of all kinds, and of the needs of the readers who 

make use or encouraged to make use of their services. The 

permutations possible between library and reader give many 

opportunities for cooperative activity. According to Allen Kent 

“resource sharing is a mode of operations whereby functions are 

shared in common by a number of libraries”. 

According to A.L.A. Glossary of Library and Information 

Science, “A term covering a variety of organizations and 

activities engaged in jointly by a group of libraries for the 

purpose of improving services and/or cutting costs. Resource 

sharing may be established by informal or formal agreement, by 

contract or may operate locally regionally, nationally and 

internationally. The resources shared may be collections, 

bibliographic data, personnel, planning activities, etc. In simply 

terms library cooperation or library resource sharing is that 

when two or more libraries in existing and working jointly on 

agreement to achieve their goals”. 
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Alphonse F. Trezza (1979) defines library cooperation as  “a 

formal organization among libraries for cooperation and sharing 

of resources, in which the group as a whole is organized into 

subgroups with the exception that most of the needs of a library 

will be satisfied within the subgroups of which it is a member”. 

According to Raynard C. Swank (1993) defines  a library 

network as a “concept that includes the development of 

cooperative systems of libraries on geographical, subject or 

other lines, each with some kind of centers that only coordinates 

the internal active  ities of the system but also serve as the 

system’s outlet to an inlet from the centers of other systems. The 

concept is also hierarchical”. 

Maurice B. Line (1980) finds that cooperation in modern times 

is helpful in the following main activities like:  

1. Acquiring books- selection, ordering and purchase. 

2. Recording books- cataloguing and classification 

3. Making them available- their own books by 

consultation and lending books not held by them by 

borrowing from elsewhere. 

4. Storing books- for present and future use. 

In resource sharing process libraries and information centers 

connected together by networking and share their information 

sources with each other at the national and international level. 

Swell (1981) presents the resource sharing may appear to be 

nothing more than a new term for the familiar concept of library 

cooperation, but there is a significant difference in the approach. 

He further observes that the new term appears rather to assume a 

range of physical, intellectual and conceptual resources on the 

one hand and a body of people with library and information 

needs on the other, and covers the activities involved in a 

organizing the one into a set of optimum relationships to meet 

the needs of the other. Mannan and Manik Lal Bose (1998) in 

their study entitled “ Resource Sharing and Information 

Networking of Libraries in Bangladesh: A study on user 

satisfaction” suggest that the existing libraries and information 

services are below the expected level of users despite quite a 

good number of rich academic and specialized libraries in the 

country. It is necessary to cooperate in improving existing 

library resources either quality or quantity or both and it is 

important to develop programs for the shared use of available 

library resources. 

Need of Resource Sharing 

Today information is available in plenty and its cost is 

increasing. The growth of literature is also increasing day by 

day in all fields of knowledge.  Information is available in 

different formats so there is chance of duplication. Resource 

sharing enables libraries to work effectively and efficiently by 

overcoming these difficulties. There are some following reasons 

of why we need a resource sharing network: 

1. To solve the problems of information explosion. 

2. Due to limited funding libraries cannot purchase all the 

printed literature. 

3. Growth of knowledge is increasing day by day in 

different subjects. 

4. The amount of users and their demands are increasing 

day by day, a single library is not self sufficient to 

provide every information to fulfill a user’s need. For 

satisfied the users need at the time, resource sharing is 

essential.  

5. Access to information and services at less cost. 

Objectives of Resource Sharing Network 

The following are the main objectives of library resource 

sharing network:- 

1. To promote resource sharing and cooperation among 

libraries. 

2. To coordinate efforts for suitable collection development 

and reduce unnecessary duplication. 

3. To develop a specialist bibliographic database of books, 

serials and non book materials for search and access. 

4. To create a database of projects, specialists and institutions 

for providing online information services. 

5. To coordinate with other regional, national and 

international network for the exchange of information for 

use of readers. 

Areas of Resource Sharing 
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Libraries are sharing resources of information in various ways: 

1. Interlibrary loan. 

2. Cooperative technical operation. 

3. Preparation of union catalogue. 

4. Cooperative storage. 

5. Cooperation in documentation. 

6. Exchange of publication. 

7. Exchange of experts. 

8. Documentation centers. 

Resource Sharing Networks in India: The growth of Indian 

library networks may be traced to the efforts made during the 

last four decades. The 1958 Scientific Policy resolution enabled 

the appointment of several committees and commissions that 

looked into specific issues and produced recommendations in 

the Sinha Committee’s Report (1959), the Ranganathan Report 

to the University Grants Commission (1965), the Peter Lazar 

Report and the Kamath Report (1972). In 1984 the Working 

Group of the Planning Commission recommended to the 

Government the need for modernization of library services and 

informatics during the Seventh Five Year Plan (1985-1990) 

(Seshagiri, 1984). The Ninth Five Year Plan (1997-2002) 

Working Group on libraries and informatics highlighted the 

challenges to be faced by the Indian libraries of the twenty-first 

century due to unprecedented developments in IT, networking 

and the Internet (Government of India, 1996). 

The National Knowledge Commission (NKC) has been set up 

by the Prime Minister with the challenging mandate to 

transform India of the 21st century into a knowledge society. 

The NKC (2007)states that “A library is not a building stacked 

with 108 books – it is a repository and source of information and 

ideas, a place for learning and enquiry, and for the generation of 

thought and the creation of new knowledge.” In India during the 

late 1980s and 1990s.There was a movement to establish city 

and regional-based library networks by NISSAT (National 

Information System for Science and Technology), a body under 

Department of Scientific and Industrial Research (DSIR), 

Government of India. It provided some financial assistance for 

the setting up of these library networks 

(INFLIBNET\Shodhganga). 

Library Networks in India are:   

1. Developing Library Network (DELNET) (1988) 

2. Information and Library Network (INFLIBNET) (1991) 

3. Calcutta Library Network (CALIBNET) (1992) 

4. Pune Library Network (PUNENET) (1992) 

5. Bangalore Library Network (BALNET) (1992) 

6. Madras Library Network (MALIBNET) (1993) 

7. Ahmedabad Library Network (ADINET) (1994) 

8. Mysore Library Network (MYLIBNET) (1994) 

9. Bombay Library Network (BONET) (1994) 

Only DELNET and INFLIBNET provide good services for 

resource sharing, but still they will have to go a long way to be 

worthy to tasks assigned to them.  

II. DELNET (Developing Library Network) 

DELNET stands for Developing Library Network. DELNET is 

a non-governmental resource sharing library network in India 

started in 1988 at the India International Center in New Delhi 

and was registered as a society in 1992. It is located in Jawahar 

Lal Nehru university campus, New Delhi. It was initially 

supported by the “National Information System for Science and 

Technology (NISSAT)”, Department of Scientific and Industrial 

Research, Government of India. It was subsequently supported 

by the National Informatics center, Department of Information 

Technology, Ministry of Communications and Information 

Technology, Government of India and Ministry of Culture, 

Government of India. 

DELNET has been established with the aim of promoting 

resource sharing among member libraries through the 

development of a network of libraries. It aims to collect, store, 

and disseminate information besides offering computerized 

services to users, to coordinate efforts for suitable collection 

development and also to reduce unnecessary duplication 

wherever possible. DELNET has been actively engaged with the 

compilation of various Union Catalogues of the resources 

available in member libraries. It has already created the union 

catalogue of books, union list of current periodicals, the union 

catalogue of periodicals, \CD-ROMs Database, database of 

Indian Specialists, Database of Periodical articles, union list of 

video recordings, Urdu manuscripts’ database, database of 

theses and dissertations, sample databases of language 
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publications using GIST (Graphics and intelligence based script 

technology) technology and several other databases. The data is 

being updated in each of these databases and is growing rapidly. 

All the DELNET databases have been resident on DELSIS, on 

in-house software developed on BASIS Plus Inc. of USA which 

has been provided to DELNET courtesy National Informatics 

Center, New Delhi. 

Objectives of DELNET 

1. To promote sharing of resources among the libraries by 

developing a network of libraries by collecting, storing 

and disseminating information and by offering 

computerized services to the users. 

2. To undertake scientific research in the area of 

Information Science and Technology, create new 

systems in the field, apply the result of research and 

publish them. 

3. To offer technical guidance to the member libraries on 

collecting, storing, sharing and disseminating 

information. 

4. To coordinate efforts for suitable collection 

development and reduce unnecessary duplication 

wherever possible. 

5. To establish/facilitate the establishment of referral and 

research centers, and maintains a central online union 

catalogue of books, serials and non-book materials of 

all the participating libraries. 

6. To facilitate and promote delivery of documents 

manually or mechanically. 

7. To develop specialized bibliographic database of 

books, serials and non-book materials. 

8. To develop databases of projects, specialists and 

institutions. 

9. To process and maintain electronic and mechanical 

equipment for speedy communication of information 

and delivery of electronic mail. 

10. To coordinate with other regional, national and 

international networks and libraries for exchange of 

information and documents. 

  Professional Developent of DELNET 

Workshops/Seminars: DELNET organizes workshops, 

seminars and training programmes time to time. 

Lectures: DELNET also organizes lectures by networking & 

technology specialists working in different parts of the world. 

The lectures are open to members, specialists and users in 

general. 

National Convention:  National convention on knowledge, 

library and information networking. It organize conferences 

about DELNET activities. 

Publications  of DELNET 

1. Library and Information Networking (NACLIN) have been 

published annually since 1998. The volumes are available 

for sale. Twenty percent discount is given to libraries. 

2. DELNET Newsletter: The DELNET publishes a 

newsletter to provide the latest information and knowledge 

about its activities and the latest development. The 

newsletter is also a forum for communication on the 

advances, achievements and needs of the modern-day 

libraries and their services. 

3. Director’s Report: Director’s report is published every 

year since 1993. 

4. Other Publications: Important publications based on 

seminars and researches are published periodically. 

Resources of DELNET 

Access to Union Catalogues and Databases: 

1. Union Catalogue of Books: DELNET organize an 

online union catalogue of books of its member-

libraries. 

2. Union List of Current Periodicals: DELNET has 

created union lists of current periodicals in Science and 

Technology, Social Sciences and Humanities. This 
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database is provided online to DELNET users. Inter 

Library loan and Document Delivery Services. 

3. Union Catalogue of Periodicals: DELNET developed 

a union catalogue of periodicals, which contains full 

holding data of the libraries. 

4. Database of Periodical Articles: DELNET also 

maintains the database of articles which can be 

searched by the title, author, compiler, name of the 

periodical and subject.  

5. Union List of Video Recording: DELNET maintains 

a database of video cassettes of its member libraries 

and has 6000 listings. 

6. Database of Theses and Dissertations: DELNET 

create a database of theses and dissertations submitted 

to Indian universities have been started, which covers 

various subjects. 

7. DEVINSA Database: DEVINSA (Development 

Information Network for South Asia) is a special 

database on socioeconomic issues. It has nearly 20000 

records of periodical articles, books and unpublished 

materials on socioeconomic issues.(DELNET) 

8. CD-ROM Databases:  DELNET has a union list of 

CD-ROMs, records which are offered to the member 

libraries to users. It has 22,334 records. 

9. Union List of Sound Recordings:  This union list 

consists of sound recordings available to member 

libraries. This database has 1025 records. 

Software Development 

DELNET has developed some library software such as: 

1. DEL-PLUS: DELPLUS is the library management 

software developed by DELNET. It takes operational 

support from DELNET. Basis Server software obtained 

through NIC in 1996-97 needed to be upgraded or 

replaced by high-end software for network operations. 

The planning in this regard has been progressing well. 

2. KOHA: Koha is an Open-Source Integrated Library 

System (ILS). It's programmed in Perl language. 

KOHA is a web based multilingual integrated system 

to fulfill the automation needs of medium to large 

libraries. It satisfies all the functional requirements of a 

library management system. It is full-featured MARC 

based integrated library system and is customized to 

cater to the needs of libraries. DELNET continued to 

promote the use of Koha, the open source library 

management software. The software team looks after 

the requirements of libraries and wherever the 

necessary the changes are incorporated in the software. 

Services of DELNET 

Access to Union Catalogues and Databases: These union 

catalogue lists and databases are updated regularly and growing 

in size. DELNET has introduced an online facility for uploading 

of the library databases to DELNET for merging in the 

centerlised union catalogues. 

Inter Library Loan and Document Delivery Services: 

DELNET is providing the facility of Inter Library Loan and 

Document Delivery Services to its member libraries.  ILL 

requests can be registered online for books. If resources not 

available in the union catalogues and journal articles, requests 

can be sent to DELNET through E-mail. 

Retro Conversion: DELNET undertakes retro-conversion 

projects selectively. 

 Reference Services: DELNET maintains a referral center 

which provides reference facilities to participating libraries. This 

also looks after the access to the central databases and provides 

prompt reply. 

Professional Training: DELNET arranges tutorials, 

workshops, lectures, and training programmes every year from 

time to time besides the National Convention on Knowledge, 

Library and Information Networking (NACLIN). 

Technical Support: . DELNET offers technical support to 

member institutions in the selection of: 
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i. Hardware 

ii. Software 

iii. Communication Links 

iv. Database Creation 

v. Technical problems faced by member libraries from 

time to time. 

The main objective of DELNET is to promote resource sharing 

among the member libraries by collecting, storing and 

disseminating information and by offering networking services 

to users, to undertake scientific research in the area of 

information science and technology, create new systems in the 

field, apply the results of research, offer technical guidance to 

member libraries on collecting, storing, sharing and 

disseminating information, coordinate efforts for suitable 

collection development and reduce unnecessary duplication 

wherever possible, facilitate and promote delivery of documents 

manually or mechanically etc. 

 

III. INFLIBNET 

INFLIBNET stands for information and library network. 

INFLIBNET is an autonomous Inter University Center (IUC) 

developed by University Grant Commission (UGC) of India in 

1991 at Gujrat University Campus, Ahmedabad. Initially started 

as a project under the IUCAA, it became an independent Inter-

University center in 1996. 

INFLIBNET is developed to modernizing university libraries in 

India and connecting them as well as other information center in 

the country through a national-wide high speed data network, 

using the state-of-art technologies for the optimum utilization of 

information. INFLIBNET is set out to be a major player in 

promoting scholarly communication among academicians and 

researchers in India. 

Objectives of INFLIBNET: 

The primary objectives of INFLIBNET as envisaged in the 

memorandum of association are:  

1. To promote and establish communication facilities to 

improve capabilities in information transfer and access, 

which provide support to scholarship, learning, research and 

academic pursuit through cooperation and involvement of 

agencies concerned.  

2. To establish INFLIBNET: Information and Library 

Network a computer communication network for linking 

libraries and information centers in universities, deemed to 

be universities, colleges, UGC information centers, 

institutions of national importance and R & D institutions, 

etc. avoiding duplication of efforts.  

3. To facilitate academic communication amongst scientist, 

engineers, social scientists, academics, faculties, researchers 

and students through electronic mail, file transfer, 

computer/audio/video conferencing, etc. 

4. To undertake system design and studies in the field of 

communications, computer networking, information 

handling and data management;  

5. To establish appropriate control and monitoring system for 

the communication network and organize maintenance;  

6. To collaborate with institutions, libraries, information 

centers and other organizations in India and abroad in the 

field relevant to the objectives of the Centre;  

7. To promote R&D and develop necessary facilities and 

create technical positions for realizing the objectives of the 

Centre;  

8. To generate revenue by providing consultancies and 

information services; and  

9. To do all other such things as may be necessary, incidental 

or conducive to the attainment of all or any of the above 

objectives.  

Publications of INFLIBNET 

The INFLIBNET Centre publishes following publications 

regularly:  
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1. Annual Report: Current Report:  INFIBNET 

publish an annual report about its activities and 

latest developments. 

2. INFLIBNET Newsletter: It is a quarterly 

publication on the INFLIBNET's activities.  

3. Proceedings of Annual Conventions PLANNER 

and CALIBER: INFLIBNET published articles in 

these proceedings which are available for free 

download at the website http://ir.INFLIBNET.ac.in  

4. INFLIBNET Directory: INFLIBNET creates 

directory which includes information about UGC 

funded universities and inter-universities centers. 

Resources of INFLIBNET 

The Centre, on behalf of the UGC, has taken-up a number of 

new initiatives for the benefit of the academic community. 

These initiatives include  

1. Shodhganga: It is a digital repository of Indian 

electronic theses and dissertations, developed by 

INLIBNET.  

2. Shodhgangotri: The synopses approved for research in 

universities are provided for online access. All these 

services of INFLIBNET are facilitating the availability of 

resources for libraries and the users of a library. 

3. OJAS: OJAS stand for open journal access system. It is 

an open source software solution developed by PKP 

(public knowledge project) which facilitates to provide 

online access to journals published by departments and 

organization. 

4. E-Pg Pathshala: An MHRD (ministry of human resource 

development) under its national mission on education 

through information and communication technology 

(NME-ICT) has assigned work to UGC for development 

of e-content in 71 subjects of postgraduate level. The 

content and its quality are the key component of the 

education system. High quality curriculum based 

interactive content in the arts and humanities, natural and 

mathematical science, linguistics and language are being 

developed under this initiative e-pg pathshala. 

(epgp.INFLIBNET.ac.in). 

5. INFOPORT: INFLIBNET provide services with open 

access to Indian scholarly content by INFOPORT. 

Developed by MIMAS, UK. It is designed to serve as a 

comprehensive gateway to all Indian scholarly content. 

6. IndCat: online union catalogue of Indian universities. It 

is an online library catalogue of books, theses and 

journals of the major universities of India. IndCat 

contains bibliographic description, location and holding 

information for books, journals and theses in all subject 

areas of 171 university libraries of India.  

7. N-LIST: National library and information services 

infrastructure for scholarly content. N-list developed by 

UGC-Infonet digital library consortium. It provides 

access to e-resources to students, researchers and faculty 

of colleges, universities and institutions by the server 

installed at INFLIBNET. 

Software Development: 

SOUL: Software for University Libraries (SOUL) is integrated 

library management software designed by the INFLIBNET 

Centre to fulfill requirements of college and university libraries. 

It is user-friendly software developed to work under client-

server environment. The software is compliant with 

international standards for bibliographic formats, networking 

and circulation protocols. 

Services of INFLIBNET: 

INFLIBNET works through different functional groups which 

are as follows: 

Database Management and R & D: The major objective of the 

group is the creation of a union catalogue of different type of 

materials. 

It started with a union catalogue of books, serial holdings, 

current serials, theses, experts and research projects. The 

participating libraries regularly contribute the records for 

merging their local holdings into INFLIBNET union catalogue. 

Networking and Quality Control: This group has been created 

for promoting R&D activities in the area of networking and 
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quality management. The major responsibility of this group is to 

manage, maintain and timely update the campus wide network 

and UGC INFONET. 

Software Research & Development: The objective of this 

group is to develop software for academic communities of India. 

Major focus areas are library automation. This group is also 

involved in supporting all other activities of the center by 

providing adequate software help time to time. 

Human Resource Development: The major objective of this 

group is to conduct various training courses from time to time 

depending on the requirements. INFLIBNET has been 

conducting the training courses of short and long duration and 

meetings etc. through this group. 

Web Services R&D: The major objective of this group includes 

organization of vast information present on the center’s website 

and making the website a resource gateway and a knowledge 

hub, to the user community is one of the main objectives of the 

INFLIBNET center 

E-Resource Management (Ugc-Infonet Digital Library 

Consortium): The UGC-INFONET Digital Library Consortium 

was formally launched in December 2003. The consortium 

provides current as well as archival access to more than 5000 

cores and peer-reviewed journals and 9 bibliographic databases 

from 23 publishers and aggregators in different disciplines. The 

program has been implemented in phased manner. 

Mode Of Delivery Of Document of Inter Library Loan 

Among The Libraries: INFLIBNET has created IndCat for 

books and these available in member libraries. The document 

can be searched online and directly requested to the library 

where it is available. The responsibility of delivering the 

document is given to the library holding the document. 

JCCC/J-GATE Service: INFLIBNET is using this service for 

facilitating document delivery service from a comprehensive 

collection of subscribed journals of member libraries. The 

service of UGC-INFONET is popularly known as J-GATE 

Custom Content for the consortium. 

INFLIBNET was introduced in 1991. It plays an important role 

in library consortia. It is well established software of India 

which provides many services and resources to its member 

libraries. Users are very much aware about INFLIBNET 

services and activities specially the e-resources and e-journals 

provided by INFLIBNET consortia.  

IV. Comparison of Resources and Services of DELNET and 

INFLIBNET 

DELNET and INFLIBNET both are serving good services than 

other library resource sharing networks. But there are some 

differences in their objective and services. DELNET has the 

main objective to promote resource sharing among libraries, but 

INFLIBNET promoting scholarly communication among 

academicians and researchers. The DELNET is providing 

resources sharing services at a national and international level to 

all types of libraries and information centers like public 

libraries, academic libraries and special libraries but 

INFLIBNET are only serving to academic institutions. 

1. The main objective of DELNET is to promote resource 

sharing among member libraries through network 

systems. INFLIBNET’s main objective is to promote 

scholarly communication among academics and 

researchers in India. 

2. DELNET is serving  all types of libraries such as 

academic, public and special libraries, but INFLIBNET 

is only serving academic libraries. 

3. DELNET has developed software DELPLUS and 

KOHA for providing facilities to libraries and 

INFLIBNET has developed SOUL software for 

automation libraries. 

4. DELNET has 5365 member libraries from which 5341 

in India and 24 are out of India. INFLIBNET has 433 

member libraries in 33 states and union territory of 

India. 

5. INFLIBNET provide effective and efficient access to 

knowledge through perseverance, innovation and 

collaboration. DELNET also promotes knowledge 

centers in different states of India. 

6. DELNET has created a union catalogue of  books, 

union list of current periodicals, database of Indian 
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specialists, database of periodical articles, union list of 

video recordings, Urdu manuscripts database, database 

of theses and dissertation, etc. Inflibnet has created the 

union catalogue of different types of material like 

books, serial holding, current serials, theses and 

research projects. 

7. DELNET provides facilities of inter library loan and 

document delivery services to users manually and 

electronically, and also maintains a referral center 

which provide reference facilities to users. 

INFLIBNET has created IndCat for books and theses 

of member libraries. Documents can be searched online 

through it. 

 

V. CONCLUSION 

Among the various library resource sharing networks in India, 

DELNET and INFLIBNET are rendering good services at  

national and international level. It is observed that DELNET is 

well established and functioning at international level. It 

promotes resource sharing among libraries and also promotes 

knowledge centers in different states of India. INFLIBNET 

provides facilities for research scholars for submiting their 

theses and dissertation in shodhganga and shodhgangotri to be 

used by the entire community. Users are more aware about 

INFLIBNET and its services. 
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Abstract- Vehicular plays an important role in day-to-day 

world in the field of automobiles. VANETs are the subclass 

of mobile ad-hoc Networks which have no central 

infrastructure. Nodes are highly mobile in VANET. VANET 

is distinguished from MANET by their features, design and 

applications. A Vehicular Ad-Hoc Network or VANET is a 

sub form of Mobile Ad-Hoc Network or MANET that 

provides communication between vehicles and between 

vehicles and road-side base stations with an aim of 

providing efficient and safe transportation. A vehicle in 

VANET is considered to be an intelligent mobile node 

capable of communicating with its neighbors and other 

vehicles in the network. VANET introduces more challenges 

aspects as compare to MANET because of high mobility of 

nodes and fast topology changes in VANET.  In this paper, 

VANET basics structure, its architecture, challenges, 

applications are discussed. Data dissemination is a 

challenging task because by utilizing limited bandwidth, 

maximum data has to disseminate over the vehicular 

network. Many researchers have provided several 

techniques to disseminate data so that the data can be 

accessed more efficiently. Major stress is given to this topic 

where data dissemination types and its protocols are 

compared. 

I. Introduction 
Mobile Ad-hoc network (MANET) is emerging globally 

as a communication mechanism. A MANET is generally 

defined as a network that has many free or autonomous 

nodes often composed of mobile devices or other mobile 

pieces that can arrange themselves in various ways and 

operate without strict top-down network administration. 

Mobile Ad-Hoc Networks is integrated with wireless 

nodes that can communicate anywhere. MANET are 

categorized into three types: VANET, InVANET and 

iMANET. Vehicular Ad Hoc Networks (VANETs) is 

technology that integrates the capabilities of new 

generation wireless networks to vehicles. VANET build a 

robust Ad-Hoc network between mobile vehicles and 

roadside units. It is a form of MANET that establishes 

communication among nearby vehicles and adjacent 

fixed apparatus, usually described as roadside apparatus.  

 

 

VANET can achieve affective communication between 

moving node by using different ad-hoc networking tools 

such as Wife IEEE 802.11 b/g, WiMAX IEEE 802.10, 

Bluetooth, IRA.[3] 

 

 
Figure 1. Basic structure of VANET [1] 

 

Vehicular ad hoc networks (VANETs) have come 

forward as one of the most successful commercial 

applications of mobile ad hoc networks. One major 

aspiration of VANET deployment is to boost road safety 

and moving efficiency. Mainly VANET research has 

resolute on analyzing routing algorithms in a highly dark 

network topology under the over easy assumption that a 

classic vehicular network is well allied in nature. Another 

phenomenon that could lead to network disintegration in 

VANET is the low breach ratio of the DSRC technology 

at the first stages. This case implies that, even during 

hasten hours; the number of cars that are capable with 

DSRC radios could be extremely little due to the low 
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incursion ratio of the DSRC expertise. This disconnected 

network problem poses a fundamental research confront 

for embryonic a reliable efficient routing protocol that 

can hold up safety applications in extremely diverse 

VANET topologies. [2] 

 

II. VANET Architecture 
Data dissemination in VANET depends upon three 

architectures: 

V2V 

This is vehicle to vehicle architecture where vehicles act 

as both consumers and producers as vehicles receive 

information from other vehicles in the network and 

distribute that information to other vehicles in the 

network. So, both collection and distribution of data are 

done within the network for faster delivery of messages. 

V2I 

This is vehicle to infrastructure wireless architecture in 

which infrastructure is used to collect information from 

vehicles and provide that information to other vehicles 

when necessary. 

Hybrid 

This is combination of both V2V and V2I architectures. 

 

 
 

Figure 2. VANET Architecture [5] 

 

Every node i.e., a vehicle or RSU communicates with 

other nodes in single hop or multi hop. VANETs are 

designed with the goals of enhancing driving safety and 

providing passenger comfort.  

 

In VANETs, the types of communication are the 

following: 

 Vehicle-to-Vehicular (V-V) or Inter-Vehicular 

Communication. 

 Vehicle-to-Infrastructure (V-I) or Vehicle-to- Roadside 

Communication. 

 Inter Roadside Communication 

 
 

 

III. Challenges in VANETS 

a) Multi-hop data delivery is challenging task as 

frequent disconnections and high mobility is there in 

VANETs. 

b) Gathering of information like accident, speed limit, 

obstacle information, and traffic conditions etc. for 

safety and entertainment convenience purpose. 

c) Vehicles should be chosen for data delivery in such a 

way that packets will be transmitted with minimum 

delay to destination. 

 

IV. Applications of VANET 

There are three main applications of VANETs that are 

given below: 

Safety Applications 

Safety applications are one of the most important 

applications types which is primarily focused on to 

reduce the chances of road accidents and the loss of life 

of the occupants of vehicles. A large number of accidents 

that happen in all parts of the world are associated with 

vehicle collisions. This class of applications mainly 

provides active road safety to avoid collisions by 

assisting the drivers with timely information. Information 

is shared among vehicles and road side units which is 

further used to predict vehicle collisions. 

Traffic Monitoring and Management Applications 

This category primarily focuses on improving the vehicle 

traffic flow, traffic coordination and traffic assistance. It 
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is responsible for providing updated local information, 

maps and relevant messages bounded in space and/or 

time. 

Infotainment Applications  

Infotainment applications provide convenience and 

comfort to drivers and passengers. The idea of 

infotainment applications intend to provide all kind of 

messages that offer entertainment and useful messages to 

the driver and passenger. Finding the nearest coffee shop, 

cinema, mall, fuel station which offers the best price in 

that area, or available parking spot are the few examples 

of infotainment applications. 

 

 

V. Characteristics of VANETs 

In addition to the similarities to ad hoc networks, 

VANETs possess unique network characteristics that 

distinguish it from other kinds of ad hoc networks and 

influence research in this area. Few important 

characteristics of VANETs are as follows: 

 Somewhat predictable but Highly Dynamic Topology. 

 Mobility Modeling and Predication. 

 Geographical Type of Communication. 

 Different Communication Environments. 

 Adequate Storage and Energy. 

 Frequent Network Disconnection. 

 

VI. Challenges in Data 
Dissemination 

Data dissemination is a process of spreading data or 

information over distributed networks. So, data 

dissemination in VANETs improves the efficiency of 

traffic system. It also improves the quality of driving. 

Though this process seems to be very simple but in 

reality it is tough for vehicles to communicate among 

themselves due to large number of vehicles on road. So, 

it becomes very challenging task for vehicles to transmit 

information over the network. Some of the main issues 

during dissemination of data are: 

a) High Mobility and Frequent Disconnections:  

The big challenge in VANETs is the high mobility 

and frequently disconnected topology at different 

regions of the city. The traffic density is low during 

the night and in suburban areas, but network node 

density is very high in urban areas and especially 

during the peak hours in day time, which causes 

frequently network disconnection. There is no simple 

„one-for-all‟ solution for disseminate data to all 

recipients spreading across the city 

 

b) Data Transmission in presence of Disconnection 

The second main challenge in VANETs how to 

disseminate data over the network with less delay and 

before occurring the disconnections among vehicles. 

When target vehicle moves closer to the roadside unit 

and placed in densely area, disconnection is less 

concern. But the major problem is when different 

vehicles those are in radio range of one another 

requesting the same data at the same time and sharing 

the wireless media then utilization of bandwidth is the 

key issue. When a vehicle reaches within the one- hop 

range of the road side units, data can be transmitted to 

the vehicle at the highest throughput. Thus a vehicle 

passes by the roadside unit, it is most desirable to 

extend the connection time between the vehicle and 

road side unit so as to spread more data. 

 

c) Data Distribute over the Mesh Nodes 

For efficient data dissemination, many roadside units 

are connected together to form an infrastructure like 

mesh network and cooperatively disseminate data to 

the vehicles. 

 
Figure 3. Mesh Network 

 

VII. Types of Data Dissemination 
Data Dissemination is a process of spreading data or 

information over distributed wireless networks. Aim of 

data dissemination is the optimum use of network 

resources to serve the data needs of all users. 

Different types of data dissemination used in VANETs 

are: 

 V2I/I2V Dissemination (Vehicle to infrastructure or 

RSU). 

 V2V Dissemination (Vehicle to vehicle). 

 Opportunistic Dissemination. 

 Peer-to-peer Dissemination. 

 Cluster Based Dissemination. 
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A) V2I/I2V Dissemination 
It consists of two types of mechanisms: Push based 

and pull based. In Push based data dissemination, data 

pouring and buffering concepts are used. With data 

pouring concept, road is selected having high mobile 

vehicles and data center broadcast the data to the 

vehicles on the same road as well as on crossing 

roads. Data center is a computer having wireless 

interface that collects the data from outside world and 

deliver it to the vehicles. And buffers are placed at 

intersection points to store the data and from these 

buffers data will be transmitted to moving vehicles 

[3]. So, in push based data dissemination, data is 

efficiently delivered from the moving vehicles or 

RSUs (Road Side Units) to another vehicle [1]. While 

pull based data dissemination scheme is used by 

vehicles if they want to get some information from 

data center or from some other vehicles. This scheme 

is mainly used by vehicles for making queries and 

receiving response. 

 

B) V2V Dissemination 
In vehicle to vehicle data dissemination flooding and 

relaying mechanisms are used [1]. In flooding, data is 

broadcasted to all nodes that participate in data 

dissemination. One to all communication is done here. 

In the relay type of data dissemination, relay node is 

selected and this node forward the data to next relay 

hop and so on. Relay approach is generally preferred 

for congested networks. 

 

C) Opportunistic dissemination 

In opportunistic data dissemination, messages are 

stored at each intermediate node and forwarded to 

every encountered node till the destination is reached. 

 

D) Peer-to peer Dissemination 

In P2P dissemination, the source node stores the data 

in its storage device and sends the data in the network 

only when it is demanded by another node. 

 

E) Cluster Based Dissemination 
In order to reduce broadcast storms and for providing 

better delivery ratio, a data packet has to be relayed 

by a minimum of intermediate nodes to the 

destination. To do so, nodes are arranged in a set of 

clusters in which one node or more collects data in its 

cluster and send them after to the next cluster. 

 

 

 

TABLE I. COMPARISON OF DATA DISSEMINATION PROTOCOLS 

 

Dissemination 

Type 

Dissemination  

Approach 
Pros Cons 

V2I/I2V Push based Suitable for popular data Unsuitable for non-popular data 

 Pull based 
Suitable for non-popular 

data, user specific data 

cross traffic incurs heavy 

interferences and collisions 

V2V Flooding 
Data distribution is done 

quickly and reliability 
Not suitable for dense networks 

 Relaying 

Works well in dense 

networks and in 

congested networks 

Selecting next best hop and reliability 

is difficult 

Opportunistic Store and forward 
Routes are built 

Dynamically 

It is data centric architecture in which 

applications are not concerned with 

transporting data to the right place 

P2P Store and forward on asking 
Works well in delay 

tolerant applications 

Messages are not sent in the network 
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Cluster based 

dissemination 

Clusters are generated 

 

It provides high Delivery 

ratio and delay is less 

It does not allow all nodes to  

broadcast messages 

 

VIII. Features of Data 
dissemination 
 

There are some characteristics or features that data 

dissemination protocols must possess and these features are 

given below: 

 Scalability. 

 Effectiveness. 

 Efficiency. 

 Dissemination delay. 

 Robustness. 

 Reliability. 

 

 

o UMB- Urban Multi- hop Broadcast protocol. 

o AMB- Ad-hoc Multi-hop Broadcast. 

o ABSM- Acknowledged Broadcast from Static to highly 

Mobile. 

o BEAM- Bandwidth Efficient Acknowledgement based 

Multicasting protocol. 

o UGAD- Urban Geocast based on Adaptive delay.

 

 

 

Existing 

Protocol 

Name 

Mechanism 

used 
Pros Cons Urban Highways 

UMB Broadcast 

Saves bandwidth and reduce 

redundancy by choosing one 

vehicle for forwarding the 

packet 

Cost incurred on 

installing repeaters 

that are used to 

forward packets at  

intersections 

Yes Yes 

AMB Broadcast 

Saves cost as repeaters are not 

used at intersections 

wastage of time in 

finding the vehicle 

closest to intersection 

Yes Yes 

ABSM Broadcast 

It resolves propagation at 

intersection without 

recognizing intersections 

Protocol overhead is 

high when there are  

multiple simultaneous 

broadcasting tasks 

Yes Yes 

BEAM Multicast 

Bandwidth is utilized 

efficiently during an 

emergency situation and 

vehicles decide themselves 

whether to receive the 

message or not 

Maintenance of 

Multicast group is 

difficult. 

Yes Yes 

UGAD Geocast 

Reduce redundant rebroadcast 

and increases packet arrival 

ratio 

There is no method for 

assuring that message 

has been reached to 

destination or not 

Yes Yes 
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IX. Conclusion  

In recent years VANETs becomes broadly used 

dissemination technology. This paper included the 

VANET architecture and its types. The challenges to 

VANET are also discussed in this paper. As VANET is 

turning to be an imperative part of technology, it has 

many applications as well. This paper also presented 

various challenges to VANET along with its 

characteristics. Data dissemination requirements (delay, 

reliability, coverage, etc.) may be different from one 

application to another. Secure data dissemination in 

VANETs is of vital importance in ITS. Without security, 

minimizing the delay and maximizing the reliability 

could not be attained. Intelligent transport applications 

aim at providing faster delivery of traffic information, 

and improving the accuracy and efficiency of traffic 

detection At last comparison is done on behalf of data 

dissemination and its various protocols. 
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Abstract- To boost the safety and for the comfort of road 

traffic users Vehicular Ad Hoc Network (VANET) is 

envisaged by the automotive industry as one of the key to 

future technology. Including safety, traffic management, 

and infotainment, VANETs could maintain a large number 

of applications. Depending on the consistent working of 

these applications skilled transmission of different types of 

messages with required excellence of service works. 

Especially to aid security applications in VANET 

broadcasting in Vehicular Ad Hoc Networks (VANET) is a 

technique to be used. A capable data transaction technique 

is required for a safety application to transmit data to the 

vehicles. Bordering on emergency to vehicles, collision and 

reverberation, driver assistance are comes under safety 

applications. Similarly, data transaction and traffic related 

information are comes under non-safety applications. The 

Intelligent Transportation Systems (ITS) have been 

measured as a significant communication infrastructure by 

Vehicular Ad Hoc Networks. Existing protocols are not 

suitable for sustaining delay tolerate applications in thinly 

connected vehicular networks.  So, in this research, an idea 

of helper node is introduces, where a moving vehicle hold 

the packet awaiting a new vehicle moves into its nearby area 

and forwards the packet. Predicable vehicle mobility is 

followed, which is limited by the traffic pattern and road 

outline. The results produced from this approach depicts 

that the proposed VADD protocols surpass existing 

solutions in terms of throughput, privacy, data packet delay 

and packet loss.  

 

I. Introduction 
A vehicular ad hoc network (VANET) uses cars as 

mobile nodes in a MANET to create a mobile network. A 

VANET turns every participating car into a wireless 

router or node, allowing cars approximately 100 to 300 

meters of each other to connect and, in turn, create a 

network with a wide range. As cars fall out of the signal 

range and drop out of the network, other cars can join in, 

connecting vehicles to one another so that a mobile 

Internet is created. It is estimated that the first systems 

that will integrate this technology are police and fire  

 

 

vehicles to communicate with each other for safety 

purposes. Automotive companies like General Motors, 

Toyota, Nissan, Daimler Chrysler, BMW and Ford 

promote this term. VANET can achieve affective 

communication between moving node by using different 

ad-hoc networking tools such as Wife IEEE 802.11 b/g, 

WiMAX IEEE 802.10, Bluetooth, IRA. [3] 

 

 
Figure 1.Basic structure of VANET [1] 

 

Vehicular ad hoc networks (VANETs) have come 

forward as one of the most successful commercial 

applications of mobile ad hoc networks. One major 

aspiration of VANET deployment is to boost road safety 

and moving efficiency. Mainly VANET research has 

resolute on analyzing routing algorithms in a highly dark 
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network topology under the over easy assumption that a 

classic vehicular network is well allied in nature. Another 

phenomenon that could lead to network disintegration in 

VANET is the low breach ratio of the DSRC technology 

at the first stages. This case implies that, even during 

hasten hours; the number of cars that are capable with 

DSRC radios could be extremely little due to the low 

incursion ratio of the DSRC expertise. This disconnected 

network problem poses a fundamental research confront 

for embryonic a reliable efficient routing protocol that 

can hold up safety applications in extremely diverse 

VANET topologies. [2] 

 

II. VANET Architecture 
Data dissemination inVANET dependsupon three 

architectures: 

 

V2V 

This is vehicle to vehicle architecture where vehicles act 

as both consumers and producers as vehicles receive 

information from other vehicles in the network and 

distribute that information to other vehicles in the 

network. So, both collection and distribution of data are 

done within the network for faster delivery of messages. 

V2I 

This is vehicle to infrastructure wireless architecture in 

which infrastructure is used to collect information from 

vehicles and provide that information to other vehicles 

when necessary. 

Hybrid 

This is combination of both V2V and V2I architectures. 

 

 
 

Figure 2.VANET Architecture [5] 

 

Every nodei.e., a vehicle or RSUcommunicates with 

other nodes in single hop or multi hop.VANETs are 

designed with the goals of enhancing driving safety and 

providing passenger comfort.  

 

In VANETs, the types of communication are the 

following: 

 Vehicle-to-Vehicular (V-V) or Inter-Vehicular 

Communication. 

 Vehicle-to-Infrastructure (V-I) or Vehicle-to-Roadside 

Communication. 

 Inter Roadside Communication 

 
 

III. Challenges in VANETS 

a) Multi-hop data delivery is challenging task as 

frequent disconnections and high mobility isthere 

inVANETs. 

b) Gathering of information like accident, speed limit, 

obstacle information, and traffic conditions etc. for 

safety and entertainment convenience purpose. 

c) Vehicles should be chosen for data delivery in such a 

way that packets will be transmitted withminimum 

delay to destination. 
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IV. Problem Formulation 

In VANET, it is more effective to deploy roadside units 

in highly populated areas so as to serve more travelers 

with less cost. In these areas, data (such as traffic 

information or advertisement) need to be delivered too 

many vehicles and push-based approach is most widely 

used. The communication range of the roadside unit is 

limited but the data may need to be disseminated several 

miles along the road. Existing solutions are based on 

opportunistic data dissemination every vehicle buffers the 

data it receives, and relies on the intermittent connection 

between vehicles to propagate the data. However, the 

performance of the opportunistic dissemination suffers in 

the areas with high vehicle density due to MAC layer 

collisions.Different applications in VANET often call for 

different delay requirements. The network should 

maintain a low level of channel utilization, so as to 

ensure enough bandwidth for on time delivery of more 

time stringent data. Therefore, it is very important to 

reduce the bandwidth consumed by those more delay 

tolerant data. A vehicle far from the service roadside unit 

may have to go through multiple hops over long distance 

to access the data on the roadside unit. However, data 

access through multi hop is much more difficult since 

VANET is highly mobile and sometimes sparse. The 

network density is related to the vehicle traffic density, 

which is affected by both location and time. Although it 

is very difficult to find an end-to-end connection for a 

meagerly connected network, the high mobility of 

vehicular networks introduces opportunities for mobile 

vehicles to connect with each other intermittently during 

moving. 

 

V. Proposed System 
TLO (The Last One) is a position based algorithms which 

provide proper data dissemination in an ad hoc network. 

TLO algorithm provides an effective solution to reduce 

end to end delay and broadcast storm problem. In TLO, 

there are a series of assumptions to be made which makes 

the algorithm yield better results. In this algorithm it is 

assumed that every node in the network is completely 

equipped with GPS, i.e. each vehicle knows the exact 

geographical location of the other vehicles which are in 

the communication range. Frequent updating of 

information should take place at closer intervals. Relative 

velocity between vehicles should change slowly in order 

to have longer updating interval.Whenever an accident 

takes place, the accident vehicle broadcasts an alert 

message to all the other vehicles within its 

communication range. So all the vehicles within the 

communication range of the accident vehicle will be 

receiving the alert message, after receiving the message it 

will not rebroadcast it immediately. It will wait for some 

time and will perform TLO algorithm and it will select 

the last vehicle within that particular communication 

range. 

 

TABLE I. NEIGHBOR LOCATION TABLE 

Vehicle 

Index 

Vehicle location 

from start of the 

road (in meters) 

Calculated distance 

from the emergency 

initiator Vehicle A 

(in meters) 

Vehicle A 060 000 

Vehicle B 120 060 

Vehicle C 180 120 

Vehicle D 240 180 

Vehicle E 300 240 

With the updated Table, each vehicle calculates their 

distance from the emergency initiator vehicle or the 

repeater vehicle (from accident table) and also it 

compares their neighbor distances from the emergency 

initiator vehicles. Each vehicle which receives the alert 

message does this operation, the vehicle with the largest 

difference in the distance from the emergency initiator is 

considered as the last one. 

 

Proposed Algorithm (VADD): 

VADD (Vehicle Assisted Data Delivery Technique 

with carry forward technique) 

Step 1: Generate network scenario using NS-2 

Step 2: Start with some initial elements like transmission 

range, neighbor node, source vehicle and  

destination vehicle. 

Step 3: Initialize with n no. of nodes. 

Step4:  Implement Carry forward technique.  

Step 5: Start Data Transmission with VADD where carry 

forward system start. 

Step 6: In carry forward technique, a node will be 

generated which will contain forward path for 

destination node. 

Step 7: Then finally data will be transferred from source 

to destination with automatic switching of 

nodes for efficient data transmission. 

Step8: This process continuation until the data 

dissemination is done. 
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Figure 3. Flow control of TLO 
 

VI. Simulation and results 

 

In below figure 3, it depicts the basic setup of simulation. 

Here, eight nodes are used to represent the whole 

scenario. The nodes are labeled as node 0, node 1 and so 

on up to node 7.  

 

 
Figure 4. Basic Setup 

 

The basic setup is based on system The Last One (TLO). 

TLO is an algorithm which works on behalf of a position 

of a node. With the help of TLO end to end delay can be 

reduced. Only the node which is equipped with GPS 

facility can be a part of this setup. With the GPS facility 

only, every node can be tracked in the network and every 

vehicle on highway can track the actual position of other 

vehicles.   

 
Figure  5. Source and destination 

 

In Figure 4, both source and destination are represented. 

Node 0 is acting as source node which will transfer the 

data and node 5 will act as the destination node which 

will receive the data from source node. In case of 

VANET, all the nodes are assumed as vehicles which are 

running at highway. All nodes are not moving.  

 

In figure 5, it is represented that the initial transmission 

has been started between source node 0 and destination 

node 5. When an accident happened then a vehicle start 

transmitting signal in the form of alert message to all the 

other vehicles those comes within its range. All the other 

vehicles will surely receive the alert message. All the 

vehicles those receive the alert message will not 

broadcast it instantly. Indeed vehicle will wait for some 

time and will run TLO algorithm. Due to TLO the 

vehicle will select the last vehicle that will be available in 

a particular communication range. 

 

 
Figure 6.Data transmission between source and 

destination 
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Figure 6 depicts the data packet loss. Is shows that when 

some node moves out of a range from the initial node, 

and no other node exists between them which act as an 

intermediate node, then packet loss will occur. In this 

figure, node 5 is moving out, so node 0 is left with only 

one alternative that it will transfer the signal to node 1 

and then node 1 will transfer it to the destination. Under 

this scheme only, the data packet will be transferred from 

source to destination without any loss. Node 1 here will 

perform an additional duty of carry-forward. Under this 

scheme, node 1 will carry data packets from node 0 and 

then forward it to the node 5. This is just like hold and 

wait. In figure 7, node 1 is receiving data packets from 

node0 and then transferring it to the node 5. 
 

 
Figure 7. Data packet loss 

 

 

 
Figure 8. Carry forward 

 

Figure 8 is showing that vehicle number 5 is moving 

away from vehicle number 0. Vehicle 1 is performing 

carry forward operation as vehicle 5 is still in its range. 

Same performance is still given by all the participated 

nodes. When vehicle 5 moves out of the range of vehicle 

1 then only another node that is between 0 and 5 will 

perform the job of carry forward. 

 

 
Figure 9. Destination is moving 

 

In figure 9, node 5 moves out of range of node 1, it 

means now node 1 is not able to transfer packets to node 

5 because if node 1 still continue to perform carry 

forward operation then the chances of data loss will 

always be there. So, under this scenario carry forward job 

will be assigned to some another available node. Now, 

node 2 will perform the entire task those were performed 

by the node 1.  

 

There is one table which is maintained by all the nodes 

and this table is keeps on updating, each vehicle 

calculates their distance from the emergency initiator 

vehicle and also it compares their neighbor distances 

from the emergency initiator vehicles. Each vehicle 

available at highway which receives the alert message 

does this operation, the vehicle which is far away from 

the initiator with the largest difference in the distance is 

considered as the last one from the table.  

 

 

When one node, which is acting as a last node in the 

setup under TLO algorithm, is over taken by another 

node, then the new node will be considered as the last 

node in the setup. Due to this, the last node will be 

changed. In figure 10, the destination changed from 5 to 

6 as 6 is far from 5 and now it will act as TLO in the 

scenario. In the mean time when no one exists there to 

collect data, some of the packets will be lost. After this, 

again everything will follow the same routine and same 

process will be performed. 
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Figure 10. Carry forward changed 

 

 
Figure 11. Destination changed 

 

Node 6 is also acting as a moving vehicle at highway. So 

in figure 11, node 6 is changing its position and 

becoming the TLO. Node 0 which is an accidental 

vehicle is sending signals to the nearby nodes from the 

initialization of setup. Node 0 is sending to node 2. Node 

2 is sending packets to node 3 where node 3 is now 

performing carry forward job. The distance between node 

3 and node 6 is more so there must be some other node 

that can act as an intermediator and help node 3 to 

forward packets to node 6. So this job is performed by 

node number 4. 

 

 
Figure 12. Destination moving 

The performance of the scenario is evaluated on behalf of 

some parameters like throughput, delay and packet loss. 

Here delay is reduced due to use of VADD and TLO 

algorithm. Id delay is reduced then it will automatically 

bring the performance of a network up. Vehicle assisted 

data delivery technique improve the network 

performance. The delay is represented by figure 12 where 

green line indicates the delay of the current scenario. 

 

 
Figure 13. Delay graph 

 

Figure 13 shows the packet loss. In this figure, again it 

can be seen that after introducing the proposed technique 

packet loss also reduced at very high rate. 
 

The throughput is also improved as it is reflected by 

figure 14.  If delay is reduced then on the either end 

throughput will repeatedly move up. Privacy of the nodes 

in the scenario is also an issue which is also considered. 

The nodes will openly communicate with each other and  

incase of privacy there will be no compromise. Secure 

network will generate better results. Figure 15 shows the 

graph of security. The graph of security is keep on 

increasing with the simulation and it is ended up at the 

extreme level. 
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Figure 14. Packet loss graph 

 

 
Figure 14- Throughput graph 

 

 
Figure 15- Privacy graph 

VII. Conclusion 

Numerous researchers and industry players accept as true 

that the assistance of vehicular networks on traffic 

security and many commercial applications should be 

able to validate the cost. With such a vehicular network, 

many data delivery applications can be supported without 

extra hardware cost. Though, existing protocols are not 

appropriate for supporting delay tolerate applications in 

sparingly connected vehicular networks.  To address this 

problem, the idea of helper node is opted, where a 

moving vehicle carries the packet until a new vehicle 

moves into its surrounding area and forwards the packet. 

Different from existing helper node solutions, predicable 

vehicle mobility is used, which is limited by the traffic 

pattern and road layout. Experimental results showed that 

the proposed VADD protocols outperform existing 

solutions in terms of throughput, privacy, data packet 

delay and packet loss. Among the proposed VADD 

protocols, the helper node technique is better than the 

previous technique. 

 

 

VIII. Future Scope 
As future work, advance GPS system and more security 

feature should be taken by better experimental as 

securing something is a never ending process. 
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