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A Modified Version of the K-Means Clustering
Algorithm

Juhi Katara® & Naveen Choudhary°

Abstract Clustering is a technique in data mining which
divides given data set into small clusters based on their
similarity. K-means clustering algorithm is a popular,
unsupervised and iterative clustering algorithm which divides
given dataset into k clusters. But there are some drawbacks of
traditional k-means clustering algorithm such as it takes more
time to run as it has to calculate distance between each data
object and all centroids in each iteration. Accuracy of final
clustering result is mainly depends on correctness of the initial
centroids, which are selected randomly. This paper proposes
a methodology which finds better initial centroids further this
method is combined with existing improved method for
assigning data objects to clusters which requires two simple
data structures to store information about each iteration, which
is to be used in the next iteration. Proposed algorithm is
compared in terms of time and accuracy with traditional k-
means clustering algorithm as well as with a popular improved
k-means clustering algorithm.
Keywords: clustering, data mining,
K-means clustering.

initial centroids,

[. [NTRODUCTION

ata mining refers to using a variety of data
analysis techniques and tools to discover

previously — unknown, valid patterns and
relationship in large dataset[5]. Data mining techniques
like clustering and associations can be used to find
meaningful patterns for future predictions. Clustering
may be defined as preprocessing step in all data mining
algorithms in which the data objects are divided into
clusters which contains high intra-cluster similarity and
low inter-cluster similarity [3], [10].

Clustering can be applied to a wide range of
fields like pattern recognition, marketing, image
processing etc[3]. Clustering algorithms are mainly
divided into partitioning, hierarchical, density based, grid
based, model based clustering algorithms.

Partitioning clustering algorithm first creates an
initial set of k partition, where parameter k is the number
of partitions to construct. It then uses an iterative
relocation technique that tries to improve the clustering
by moving objects from one class to another.
Hierarchical clustering algorithm creates a hierarchical
decomposition of the dataset using some criterion.
The method can be categorized asbeing either

Author o o: Department of Computer Science & Engineering, College of
Technology and Engineering, Maharana Pratap University of Agriculture
and Technology, Udaipur, Rajasthan, India.

e-mail: katarajuhi@gmail.com

agglomerative or divisive, based on how the hierarchical
decomposition is designed. Density based clustering
algorithm uses notion of density for clustering data
objects. It either grows clusters according to the density
of neighborhood objects or according to some density
function. Grid based clustering algorithm first quantizes
the object space into a finite number of cells that form a
grid structure, and then performs clustering on the grid
structure. Model based clustering algorithm attempts to
optimize the fit between the given data and some
mathematical model.

K-means clustering is a partitioning clustering
technique in which clusters are formed with the help of
centroids. It follows unsupervised, non deterministic and
iterative approach towards clustering. K-means
clustering is processed by the minimization of the
average squared Euclidean distance between the data
objects and the cluster centroids. The result of the k-
means clustering algorithm is affected by the choice of
initial centroid. Distinct initial centroid might result in
distinct final clusters. Centroid of the cluster may be
defined as the mean of the objects in a cluster. It may
not necessarily be a member of the dataset.

[I.  TrRaDITIONAL K-MEANS CLUSTERING
ALGORITHM

K-means clustering is the most popular
clustering algorithm [9]. In the traditional k-means
clustering given dataset is classified into k numbers of
disjoint clusters, where the value of k is given as input to
the algorithm. The algorithm is implemented in two
phases.In the first phase k centroids are selected
randomly. In the second phase assignment of each data
object to the closest centroid cluster is done. Distance
between data objects and centroids is generally
calculated by Euclidean distance. When all data objects
are assigned to any of the k clusters, first iteration is
completed and an early grouping is done. After
completion of first iteration recalculation of centroids are
done by taking mean of data objects of each cluster. As
k new centroids are calculated, a new assignment is to
be done between the same data objects and new
centroids, generating loops which results in number of
iterations. As a result of this loop k centroids and data
objects may change their position in a step by step
manner. Ultimately the situation will occur where the

centroids do not update anymore. This means the

© 2015 Global Journals Inc. (US)
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convergence criterion for clustering is achieved. In this
algorithm generally Euclidean distance is used to find
distance between data objects and centroids [3].
Between one data object X = (X; X, X, and another
data objectY = (y, Y, .Yy.) the Euclidean distance d(X
Y)be calculated as follows:
dX,Y) ={(X —Y)*+ (X —¥;)* + -
+ (Xn - Yn)z}l/z

Algorithm 1 The Traditional K-Means

Clustering Algorithm [3]

D = {dy, dy,......,d,} //set of n data objects.

k // number of required clusters.

Output: k clusters

Steps:

1. Randomly select K data objects as initial
centroids from D.

2. Calculate the distance between each data object
d (1<=i<=n) and all k cluster centroids ¢;
(1<=j<=Kk) , then allocate data object d; to the
cluster which has closest centroid.

3. Calculate new mean for each cluster.

//new mean is the updated centroid of cluster.

4. Repeat step 3 and 4 until no change in the
centroid of cluster.

Input;

[11. DRrAWBACKS OF TRADITIONAL K-MEANS
CLUSTERING ALGORITHM

Traditional K-means clustering algorithm has
several drawbacks. The major drawback of traditional K-
means clustering algorithm is its performance is mainly
depends on the initial centroids, which are selected
randomly and resulting clusters are different for different
runs for the same input dataset. Another drawback
includes distance calculation process of traditional k-
means algorithm which takes long time to converge
clustering result, as it calculates the distance from each
data object to every cluster centroids in each iteration
while there is no need to calculate that distance each
time. As in the resulting clusters some data objects still
remains in the same cluster after several iteration. It
affects the performance of the algorithms. One more
drawback of k-means clustering is the requirement to
give number of clusters formed as input by the user.

© 2015 Global Journals Inc. (US)

V. REeiateD WoRK

Xiuyun Li et al. [1] proposed enhanced k-means
clustering algorithm based on fuzzy feature selection.
This algorithm generates weight of feature important
factor to describe the contribution of each feature to the
clustering and makes use of FIF to improve the similarity
measure and then achieve the improved clustering
result.

Wang Shunye et al. [5] proposed an improved
k-means clustering algorithm in the optimal initial
centroids based on dissimilarity. This algorithm achieves
the dissimilarity to reflect the degree of correlation
between data objects then uses a Huffman tree to find
the initial centroids. It takes less amount of time
because the iteration diminishes through the Huffman
algorithm.

Shi Na et al. [3] proposed an improved k-
means clustering algorithm to increase efficiency of k-
means clustering algorithm. This algorithm requires two
simple data structures to store information in every
iteration which is to be used in the next iteration. The
improved algorithm does less calculation, which saves
run time.

Mohammed EI Agha et al. [4] proposed
improved k-means clustering algorithm which has
ElAgha initialization that uses a guided random
technique as k-means clustering algorithm suffers from
initial  centroids  problem.  ElAgha initialization
outperformed the random initialization and enhanced
the quality of clustering with a big margin in complex
datasets.

KA Abdul Nazeer et al. [2] proposed an
algorithm to enhance accuracy and efficiency of the k-
means clustering algorithm. This algorithm consist of
two phases. First phase is used to determine initial
centroids systematically so as to produce clusters with
better accuracy. Second phase is used for allocating
data objects to the appropriate clusters in less amount
of time. This algorithm outputs good clusters in less
amount of time to run.

V. PROPOSED ALGORITHM

In this section a modified algorithm is proposed
for improving the performance of k-means clustering
algorithm. In the paper [3], authors proposed an
improved k-means clustering algorithm to improve the
efficiency of the k-means clustering algorithm but in this
algorithm the initial centroids are selected randomly so
this method is very sensitive to the initial centroids as
random selection of initial centroids does not guarantee
to output unique clustering result. In the paper [5],
authors proposed an improved k-means clustering
algorithm in the optimal initial centroids based on
dissimilarity. However this algorithm is computationally
complex and requires more time to run.



In this paper we proposed a new approach for
selecting better initial centroids which outputs the
unique clustering result and increases the accuracy of
basic k-means clustering algorithm and proposed
approach is combined with the algorithm of paper [3] for
allocating the data objects to the suitable cluster. The
algorithm of paper [3] is referred as shina improved k-
means clustering algorithm in this paper. We compared
the traditional k-means clustering algorithm, shina
improved k-means clustering algorithm [3] and
proposed algorithm in terms of time and accuracy
parameters.

Algorithm 2; Modified k-means clustering algorithm

Input: D ={d, d, dg . d.}
//Dataset of n data objects
k // Number of required clusters

Output : A set of k clusters.

Steps :

1. Calculate distance from origin of each data
object d, in the dataset D.

2. Apply sorting on the distances obtained in
step 1. Sort the data objects according to
distance.

3. Now divide the sorted data objects into k equal
sets.

4. Select the middle data object as the initial
centroid from each set.

5. Calculate the distance between each data
object d(1<=i<=n) and all k cluster centroids
G (1<=j<=K) as Euclideandistance d(d; ¢ ).

6. For each data object d; find the closest
centroid ¢;and assign d;to that cluster |.

7. Repeat step 8 to 11 until no change in the
centroid of clusters.

8. Store the cluster number in array cluster| ].
Set cluster[i]=].

9. Store the distance of data object from the
closest centroid in the array dist[ ].

Set dist[j] = d(d; ¢).

10. For each cluster j(1<=j<=Kk) recalculate the
cluster centroid.

11. For each data object d,

11.1 Compute its distance from the new
computed centroid of the present cluster.

11.2 If this distance is less than or equal to
the present closest centroid, the data
remains in the same cluster.

Else
11.2.1 For every centroid ¢, (1 <=j<=K)
Calculate the distance d (d; ¢) ,
then assign d, to the cluster which
closest centroids.
End For

In the proposed algorithm distance of each data
object from origin is calculated. Then the original data
objects are sorted accordance with the sorted distance.
Insertion sort is used for sorting in this paper. Now
divide the sorted data objects into k equal sets. Take
middle data object as the initial centroid from each set.
This process of selecting centroid outputs better unique
clustering result. Now for every data object in the
dataset calculate distance from every initial centroid.
The next step is an iterative process which reduces the
required time to run. The data objects are assigned to
the cluster which has the closest centroid. Two data
structures cluster [ ] and dist[ Jare required to store
information about the completed iteration of the
algorithm. Array cluster [ ] stores the cluster number of
data object from which it belongs to and array dist [ ]
stores the distance of every data object from closest
centroid. Next, for each cluster obtained in completed
iteration the new centroid is calculated by taking the
mean of its data objects.

Then for each data object the distance is
calculated from the new calculated centroid of its
present cluster. If this distance is less than or equal to
the previous closest distance, the data object remains in
the same cluster otherwise for every remaining data
object,calculate the distance from all new calculated
centroids. Next, the data objects are assigned to the
cluster which has the closest centroids. Now array
cluster and dist are updated storing new values
obtained in this step. This reassigning process is
repeated until no change in the centroids of cluster.

VI. EXPERIMENTAL RESULTS AND DIsCUSSION

All the experiments are carried out on core i3
Intel based PC machine with 4 GB RAM, running on
WINDOWS 7 64 bits operating environment and
Programming Platform is MATLAB version R2013a.

In this paper two different datasets are taken
from the UCI repository of machine learning databases
[6] to test the performance of the proposed k-means
clustering algorithm and for comparing the traditional k-
means clustering algorithm, shina improved k-means
clustering algorithm [3] and proposed algorithm of this
paper. IRIS and WINE datasets are selected as the test
datasets [6]. The values of attributes are numeric.

A Drief introduction of the datasets used in
experimental evaluation is given in the table below:

Table 1 : Characteristics of datasets

Number of Number of
Dataset \ ,
attributes instances
Iris 4 150
Wine 13 178

© 2015 Global Journals Inc. (US)
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a) Iris dataset

Iris dataset contains the three classes of iris
flower: setosa, versicolour and virginica. This dataset
contains 150 instances and three classes. In iris dataset,
each class contains 50 instances with four attributes:
sepal length, sepal width, petal length, petal width.

b) Wine dataset

This dataset contains the chemical analysis of
wine in the same region of ltaly but three different
cultivators. The dataset contains 178 instances and
three classes with 13 attributes. First class contains 59,
second class contains 71 and third class contains 48
instances. The attributes of dataset are alcohol, malic
acid, ash, alcalinity of ash, magnesium, total phenals,
flavonoids, nonflavanoids phenols, proanthocyanins,
Color intensity, hue, OD280/0D315 of diluted wines and
proline.

The same datasets are given as input to all the
algorithms. Number of k is given three for both the
datasets. Experiment compares proposed k-means
clustering algorithm with the traditional k-means
clustering algorithm and with the shina improved k-
means [3] in terms of time and accuracy.

Accuracy: Accuracy is the ratio of correctly predicted
instances divided by total number of instances.

Time: It is the amount of time that passes from the start
of an algorithm to its finish.

Accuracy of clustering is determined by
comparing the clustering results with the clusters
already available in the UCI datasets [6]. Traditional and
shina improved k-means clustering algorithm gives
different accuracy and time for every run as it selects
initial centroid randomly. So these algorithms are
executed several time and average of accuracy and
time is taken. Accuracy of proposed k-means clustering
algorithm is unique at every run but time is different for
each run so it is also executed several time and average
of time is taken.

© 2015 Global Journals Inc. (US)
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Table 2 : Performance comparison on lris dataset

Traditional | Shina Proposed
mproved
K-means K-means
Parameters . k-means .
clustering . clustering
algorithm clustering algorithm
algorithm
Accuracy
(In %) 76 80 89
Time 86 24 4
(In ms)
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Table 3 : Performance comparison on Wine data set

Traditional Shina Proposed
K-means Improved K-means
Parameters . .
clustering k-means clustering
algorithm clustering algorithm
algorithm
Accuracy
(In %) 64 66 70
Time 115 27 10
(In ms)
The result of experiment shows that the

proposed k-means clustering algorithm can output the
better unique clustering result in less amount of time
than traditional k-means clustering algorithm and shina
improved k-means clustering algorithm [3]. As it selects
better initial centroids which result in reduction of
iterations. Shina improved method [3] of assigning data
objects to the appropriate clusters results in less

number of distance calculations. So proposed algorithm
combines both this methods and results in less time to
run. At the same time the proposed k-means clustering
algorithm can improve the accuracy of the algorithm.

VII.  CONCLUSION

K-means clustering algorithm is one of the most
popular and an effective algorithm to cluster datasets
which is used in number of fields like scientific and
commercial applications. However, this algorithm has
several drawbacks such as selection of initial centroid is
random which does not guarantee to output unique
clustering result and k-means clustering has more
number of iterations and distance calculations which
finally result in more amount of time to run. Various
enhancements have been carried out on the Traditional
k-means clustering algorithm by different researchers
considering different drawbacks. The proposed
algorithm combines a systematic way for selecting initial
centroids and an efficient method for assigning data
objects to clusters. So proposed algorithm is found to
be more accurate, efficient and feasible. The value of k
required number of clusters is still required to be given
as an input to the proposed algorithm. Intelligent pre
estimation of the value of k is suggested as a future
work.
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An Implementation of Virtual Classroom and
Performance Analysis of Teaching-Learning
Outcome

Md Zobair Khondaker Rion®& Md Mahmudul Hasan®

Absiract- Virtual classroom is an irreplaceable part of distant
learning systems and an important direction in the online
education research field. A number of research works have
been carried out in this area and many of them have been
successfully implemented. However, most of them are video
tutorial-based learning portal and video streaming classroom.
In this paper, a model of real-time interactive virtual classroom
has been proposed and implemented that provides real-time
interactive classes with the collaboration of teacher and
students in a single portal. It allows some responsive and co
operative tools that help teachers and students to interact
easily irrespective of their distance. This virtual classroom has
been designed to focus on the learners living is remote areas
who cannot access the modern amenities of education. One
of the main research goals is to provide the effective teaching
and learning system where the distance between teacher and
students can be reduced. Moreover, this paper makes some
analysis and discussion about the testing and effectiveness of
virtual classroom and analyzes the learning outcome.

Keywords: virtual classroom, e-learning; e-teaching; web
based leraning portal; interactive web application.

I. [NTRODUCTION

n interactive web based virtual classroom can be
Adefined as an online teaching (e.g. electronic-
teaching or mobile-teaching) and learning (e.g.
electronic-learning or mobile-learning) portal similar to
the environment of physical classroom. Here the word
‘Interactive’ means face-to-face communication as
commonly seen in the traditional classroom [1]. Web
based virtual classroom is very common in this modern
era. Many developed countries are using virtual
classroom to provide online education to the students.
As the world is being developed with the new
technologies, discovering and manipulating new ideas
and concepts of doing work are changing rapidly. There
have been many research in the area of virtual education
and many of them have been successful to implement
such system [2]. Now enrolling themselves in virtual
education is benefiting students. Some of the virtual
classrooms are getting positive feedback for providing
quality education [3].
The percentage of student engagement in online
education is increasing day by day. For example, a statistic

Author o Department of Computer Science and Engineering, Daffodil
International University. e-mail: rion.mrk@gmail.com
Author o: Member, IEEE. e-mail: mhasan@daffodilvarsity.edu.bd

shows - over 6.7 million students are enrolled in online
education in United States and in last 5 years, 96%
students have registered for online courses [3]. Not only
in developed countries but also in third world countries
like — Bangladesh, many students are engaged in online
educational activities and social networks. Even though
many virtual classrooms have been developed and
implemented maximum of them are tutorial- based
learning portal like video steaming and blogging.
Students are still looking for something that is interactive,
user friendly and most importantly easy to learn.

The goal of this research is to make an
interactive web based virtual classroom that will help
teachers and students. It has been designed with a view
to replicating a face-to-face classroom. The virtual
application for education can be implemented in the rural
areas to improve the accessibility of quality education. In
the context of Bangladesh or any third world countries,
the educational resources are not equally distributed.
The villages or remote areas are often deprived of
modern facilities.

The rest of the paper is organized as follows.
Chapter two describes literature review with background
and related works. Proposed model has been described
in chapter Ill. Results has been described and analyzed
in chapter IV. Finally, concluding remarks have been
mentioned in the last chapter.

II. LITERATURE REVIEW

a) Background

Though many research works have been done
to explore the effective way of virtual education, very few
of them have been conducted in the context of
Bangladesh. There are several organizations which are
trying to research and develop the virtual education
system in Bangladesh such as - a large publishing
company of technological magazines and news
(www.comjagat.com) (4], Jaago School
(www.jaago.com.bd) an online school [5] [19]. Hasan
et.al (2013) shows how a facebook-based app can be
utilized in terms of learning English [6]. Some existing
classrooms deals with tutorial based video streaming
classes where high bandwidth is needed [7]. The people
of pastoral area or villagers may not afford the bandwidth
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enough to attend those online classes and another
problem is that those online classrooms are not
designed in the context of Bangladesh. Therefore, some
research questions have been formed for this argument -
e How to explore the concept of a virtual classroom
where teachers and students can play their role
interactively?
e How to make it more effective in the context of
Bangladesh?
e How can it be run with lower bandwidth?
e How can the distant learners be benefited using this
virtual classroom?
e How can the modern education be spread to each
district of Bangladesh and other countries?
In this case, an extensive research has been
done in the area of virtual education to contribute in the
context of Bangladesh.

b) Previous Research and Related Works

In this section we discussed the recent research
and related works evolving this area. Patrikab Monda,
SwagatoMisra and Iti Saha Misra (2013) proposed a plan
to conduct virtual classroom with low cost and lesser
bandwidth where they showed mainly two components
of the virtual classroom — 1) the shared visual module
and 2) Voice streaming module [7].

Jiamao Liu, Junjie Wang and NingGu(2003)
illustrates a virtual classroom with three-layer client/server
architecture  integrating some  supported  tools,
cooperative mechanism and a real-time learning mode
based on synchronization [8]. Matthew M. Chingos and
Guido Schwerd (2014) showed a statistics of students
engagement in Florida Virtual School (FLVS). FLVS is the
statewide Internet-based public high school in the United
States. FLVS deals with education virtually using social
networks like — online blog, email, virtual chat system,
audio, video and tutorial based learning. In 2012- 2013,
30 states had multi-district, fully online schools with
enrolliment of about 310,000 students, and 26 states had
state virtual schools with over 740,000 course
enrollments (Watson et al. 2013)[9].

An online teaching and learning portal named
Coursera is a non-profit educational organization
founded by computer science professors Andrew Ng
and Daphne Koller from Stanford University that deals
with massive open online courses (MOQOC) [9]. Generally
it works with cooperation of different Universities to make
some of their courses which are available in online
classroom. As the latest report in October 2014,
Coursera has 10 million users in 839 courses from 114
institutions [10].

Nicenet announced the public viability in the new
Internet Classroom Assistant (ICA), an effective online
communication tool for web based conferencing,
messaging, scheduling, link-resource sharing to different
kinds of learning environments (January 2, 1998) [11].
ClA is designed for the distance learning and completing

© 2015 Global Journals Inc. (US)

collaborative academic projects, this web application is
free for all, though who finds it useful is welcome to use
it. The fully dynamic site CIA is customized with two
different levels — i) the user and ii) the class. Anyone can
set up a class within a minute and allow others to join.

The ICA was intentionally designed as a low
graphics environment to decrease the load time of each
page. Nicenet is organized into classes. One person
can belong to many classes but they are accessed
individually [12]. A class is composed of sections or
topics. It is within each topic that messages are stored
and can be arranged by date and by posting. It is
possible to have written conversations with the members
of the virtual class and the instructors or moderators. In
addition, each member of the class will have a mailbox
for private messages that no one else will be able to
access. Setting up a class on the Internet Classroom
Assistant takes about 2 minutes. It needs to choose a
username and password, then a name for your class,
some contact information. It uses an unique 'key' which is
assigned for class that canbe given to the students so
they can create user accounts and access the classes
[11].

CJ online classroom is the first ever online LIVE
classroom in Bangladesh developed by a large IT
Magazine company ‘Computer Jagat'[13]. Computer
Jagat(CJ) classroom is live for all that allows online live
classes with live classroom of different kinds of options.
Grabliele Piccoli, Rami Ahmed and Blake Levs (2001)
proposed a model for an effective virtual learning
environment (VLE) in the context of basic information
technology skill training [14].

Udemy.com also offers a marketplace where
anyone can initiate a course to teach and learn. It has
both paid and free version [15]. It also offers the facilities
to attract corporate trainers seeking to create coursework
their employees. It is reported that Udemy has served
more than 4 million students, and offers 20,000 course
alternatives [16].

Ferreira, JM.M. (2014) introduces Flipped
classrooms which implements Google Apps. An
essential Google Apps can be used in the context of
pedagogical model that ensures collaborative, students-
centered learning and describes how a teaching and
learning framework can be implemented as a Google
site [17].

Google Classroom is a new tool coming to
Google Apps for Education later in 2014. This classroom
facilitates the teachers to create and organize
assignments quickly, provide feedback efficiently, and
communicate with their classes with ease. Google
Classroom helps students to organize their work in
Google Drive, complete any assignments, and
communicate directly with teachers and peers [18] [19].

Rachel Fishman (2013) shows in his paper how
the next generation will conduct online education, mostly
public universities to adopt innovative, cost effective



approaches to teaching and learning [20]. A “Next Gen
U” allows a holistic online student experience by offering
not only online courses (i.e. either hybrid or fully-online)
and credentials, but also student services like early
warning systems, counseling and support, financial aid,
and even library and research services. To understand
why more public institutions have not moved as quickly
into the virtual world-transitioning to a Next Generation
University model. It explores the different strategies
employed by successful universities including Arizona
State University, University at Buffalo, University of
Central Florida, University of California at Riverside,
Georgia State University, and University of Texas at
Arlington to overcome these common roadblocks, and
how they have shaped their institutional policies to help
large and increasingly diverse student populations earn
degrees [20].

There are some web based solutions or portal
which are available for e-learning such as Accu
Conference which needs no software to be installed and
configured [21]. Adobe Connect is another popular tool
which gives the facility to create online meeting rooms
and interactive web conferencing [22]. AT&T Connect
which is an Enterprise-class application that transforms
voice, web and video conferencing from multiple point
tools into one core communication [23]. Big Blue Button
Enables universities and colleges to deliver high-quality
learning experience to remote students [24]. Blackboard
Collaborate helps to create virtual classrooms, offices
and meeting spaces that open more possibilities to more
students [25]. Moreover, Cisco WebEx is used to show
presentations, demonstrate application and share
anything on your computer screen. Encourage
interaction with easy-to-use tools, including interactive
annotations and chat [26]. Click Meeting gives a user to
deliver video presentations and demos. Teams can
share desktops, documents and applications and control
the interaction [27]. Wimba Classroom offers a virtual
classroom environment with robust features that include
audio, video, application sharing and content display,
and MP4 capabilities [28].

In this chapter several research and related
works of virtual classroom have been described. From
the above discussion, it is clear that virtual education is
being spread all over the world and students are now
more engaged in e-learning.

[1I. ProrosED MODEL

The proposed model has been designed with
the help of previous research and related works which
are discussed in the earlier section.

a) Mathematical representation of the proposed model

The key objects used to create the virtual
classroom model are: Courses, Students, Teachers and
Assessments. This conceptual model or Course Tree
Structure (CTS) has been shown in the following figure 1.

Course (Ci)
Title «———
Unit | ~ - Description
-

Objective - v Schedule

* Assessment

Syllabus
. “ Attendance
: Quizzes
Topics Assignment
x l A
Topic 1 Topic 2 Topicn
Content
I A
Title Author

Figure 1 : Course Tree Structure of course details

Mathematical model of course instructor
Let,
¢;= Courses Created by teacher
tp; = Course topics provided by teacher
qr = Questions created by teacher
a, = Assignments given by teacher
ld,, = Lecture duration
where, i, j,n ky m=123.....n
The functions of a teacher (Tx) can be represented by
the following equation 1:

n n n n n
LR RAPDITEODAT
i1 1 k_1i_1

J_1i_

+ ZZayci +ZZldmcl—
l=1'i=1

j=1 i=1

Mathematical Model of Course

The functions of a course
represented by the following equation 2:
Let,
sc; = Course Schedule

n n n n n
C)(E:tpj + qu +Zay + Zldm +Zscd
j=1 k=1 y=1 j=1 k=1

(Cx) can be

Mathematical Model of students Activities
pc, = Class participation

Gx = group study performance

s, = n number of students

Se = Students activities
where,v.z=123....n
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The functions of a Student (S.) can be represented by
the following equation 3:

Zzsvcl+2225vcltp] +ZZZC¢%

v=1i= vlll]l ll]lk
+ ZZZC ay Sy ZZZC pc, S,
i=1 y=1v= i=1z=1v=
...................... 3)

v The functions of a Group Work (G,) can be represented
S by the following equation 4

8

\l)

Pl

.- ZZZCL 5,
10 X i=1 j=1v=

b) High-Level Architecture
The following figure 2 illustrates a high level
architecture of the developed system.

-

<

............................. # | Advanced course search

-
;_E e | UserRegistration i
|
Teacher
Subscription to channel

Student

Volume XV Issue VII Version I

(C)

Courses

.
+ Course Content
*  Schedule

* Course Blog

Virtual Classroom

T

I
~ |
| Student’s White
I
|
'
I
'

Board Board
. . ..
A i
v "
1 '
R » | Database | #----- <

Figure 2: High level Architecture of the proposed model
From the above figure 2, we can clearly identify how
teachers and students can collaborate in our developed
system.

Global Journal of Computer Science and T echnology

c) Use-Case of the developed system

In this subsection, two use cases have been
described in the perspective of teacher's and student’s
view. The following figure 3 shows the use case of a
teacher/course instructor.

© 2015 Global Journals Inc. (US)

<<incide>s

w
~ Insert Video
<<extend>>
Update Video <<iouse>>

Figure 3 : Use case for teachers’ in virtual classroom

The following figure 4 illustrates the use case of
the student’s activities.

<<extend>> Delete Course

Add Course

<include>>
\"e"d Classroom <<incluge>>

<<|nc\ude>>

<<include>>

<<include>>
<<extend>>

Figure 4 : Use case for students’ activities in virtual
classroom

<<include>>

Student

<<include>>

<<extend>>

Download

In this research work, there are two main parts
which needed to develop for teaching and learning
purpose. In the following figure 5, a screenshot has been
showed where teachers taking classes and students are
attending classes in a real time. The figure also
demonstrates ongoing students who can directly chat
with their instructors.
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Figure 5 : An online class is in progress

[Full  application is available at: http://piconetit.com/
virtual_classroom/,last accessed on 21-09-2015]

IV. REsuLTS AND DisCUSSIONS

In this section, we are going to describe the
results and analysis of the developed system. We have
taken quizzes in several educational institutions to
measure the effectiveness of our developed virtual
classroom and its effectiveness.

Result Analysis

Let,

qzy = marks of quizzes

az, = marks of the assignment

pz. = marks of the attendance

Where g, b &c = 1,23.......... n

Result for aquiz of a student (qr) is defined as follows:

D INPRCTES

i=1 j=1v=1g=

Here, g, = number of all quizzes
Result for an assignment of a student (ar) is
defined by the following equation 6.

zzzzmmmb

i=1 j=1v=1b=

Here, a, = number of all assignments
Result of Class Participation of a student(pcr) is
defined as follows:

ZZZZH@W

i=1 j=1v=1c=1

pcr =

Here, pc,, = number of class attended
Here,
qr = Average marks of all quizzes (70% marks)

ar = Average marks of all Assignment (20% marks)

pcr = Average marks of Class participations(10% marks)
Therefore total performances of the student can

be calculated by the following equation 8.
Sr=qr + ar + per

Here, Sris the total marks counted for a student

gf=0%< Sr=100%
Here gf is the overall performance of a student.

We have implemented the virtual classroom in
four different institutions.  According to the above
accumulatedcalculations, we have found the following
results of effectiveness of learning and teaching in these
institutions which is shown in the following table 1:

Table | : Effectiveness testing results summery

Name of the Institutions Total point of
Actual Output
Out of 5.00
Bogra Azizul Haque Govt. 4.15
College, Bogra (BAGC)
Adamdighi Govt. Girls School 3.85
and College, Bogra (AGSC)
Adamdighi Senior Fazil 3.65
Madrasah (ASFM)
Adamdighi I.P.J Pilot High 417
school , Bogra (APH)
The average point of Actual 3.95
Output

From the above table 1, the effectiveness of
implementing virtual classroom is 3.95 (i.e. average
point) out of 5.00.

Performance analysis of virtual classroom in the
case of learning is shown in the following figure 6:

Graph Title
43

M Line1
41

39

Paints out of 5.00

35

BAGC AGSC ASFM APH

Educational Institutes(School/Coillege)

Figure 6 : Performance of Virtual Classroom (learning
mode)

The performance of teaching through the virtual
classroom is illustrated in the following figure 7
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Figure 7 : Performance of Virtual Classroom
mode)

(Teaching

According to the above graph the performance
has been tested in several educational institutions by
conducting live classes through the virtual classroom.
And the results of the test vary because of the teaching
style of the same class by different instructors (e.g. T1,
T2, T3 and T4). However, it is to be noted that
implementing virtual class room in these institutions has
been satisfactorily performed well in a comparison of
physical classroom.

V. (CONCLUSIONS

Virtual Classroom is a web application that
provides users with an effective environment of teaching
and learning. Both teachers and students can be
benefitted in training and learning by this application.
Classroom environment becomes friendlier as it is easy
to navigate and find the resources and class lectures. It
can be a better solution in the field of learning and
teaching to make education more accessible. The main
goal was to create a web application where both
students and teachers can collaborate at the same time
and get benefit in terms of teaching and learning.
Improving collaboration among teachers and students is
one of the important goals of our application.

The virtual classroom minimizes the physical
barriers between classroom and students. In addition,
the performance of teaching-learning outcome was
satisfactorily good and can be improved through further
research.

The future scope of this research work is to
make a reliable application that will be compatible in any
platforms and more user friendly based on user
experience.
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Designing Intelligent Technology Applications
using the Visual Basic Files

Dr. Dan Mircea Trana

Abstract- This paper proposes an overview of the approach to
design management computer applications using advanced
programming languages and having the Visual Basic
demonstration as support, which is one of the most popular
object-oriented programming languages, in the area of
programmer training. After a brief introduction to the Visual
Basic syntax instructions for working with files, the description
of how to build applications out of school activities for
students - application that is set up as an illustration of
features offered by the Visual Basic in working with collections
of independent data - the files.

Key-Terms: file, open, close, sequential, random, binary,
line input, print, get, put.

[. [NTRODUCTION

omputer programming for the development of
management applications can be achieved

through advanced programming languages, the
most widely currently used being the object oriented
ones. One of the most recommended in this category,
especially in terms of teaching is Visual Basic. If we
relate to computer management applications, the huge
amount of data they manipulate leads to the necessity
of working with collections of data, especially files,
usually regarded as independent, their relationship
being done just by the help of the computer programs
that exploit them.

Visual Basic has several peculiarities in the use
of data files, which is why we approached the present
study, providing the following aspects to the reader: the
concept of files in Visual Basic, general self-
documenting format of instructions that allow translation
into programming language operations with files and
obviously the needed illustration. For the latter approach
we chose an example that has a strong teaching
purpose, the problem solved being intentionally
simplified by proposing a Visual Basic project.

We describe the operations in detail, for the
programmer to enable any reader, that has minimal
knowledge of programming in Visual Basic, to achieve
the proposed project on their own, including the
completion of its functions with code-programs, that are
missing from the material.

The material is on the one hand, a
systematization of knowledge that is necessary for the
development of projects using Visual Basic files and, on

Author: Spiru Haret University Faculty of Accounting and Finance
Ramnicu Valcea. e-mail: dan.trana@spiruharet.ro

the other hand, the setting out of the proper conditions
for training the programming skills in this area, even for
amateur or novice programmers.

II.  REVIEW OF THE PAPER ON THE SUBJECT
MATTER

The specialized literature in programming in
Visual Basic is very generous lately. The current trend in
the development of documentation for help in
programmer training is to provide the computer user,
willing to make a major step towards becoming a
programmer, a self-documented documentation and
accompanied, on each major section, by examples that
enhance the attractiveness of the reader.

We considered that such work is welcome, and
we wanted it to be an effective means of learning and, at
the same time, a model for the development of the
documentation for current or prospective programmers.

[11. THEORETICAL BASIS

In the development of the present material, we
approached the theoretical and practical issues, having
the documentation connected to the bibliography in
Paragraphs 1 and especiallly 2, as a starting point.

a) Working with files in VB [2]

The large amount of the data to be processed
requires the storage of the data in collections that have
records of a well defined structure. As we mentioned
before these are called files. Like other advanced
programming languages, VB offers the possibility of
processing the data stored in files.

To enable the writing or reading of information
to /from files and to protect the data stored in files, they
must undergo some opening, respectively closing tasks,
before or after their "'use". For the description of the
tasks as open, close, read or write of information stored
in files, in the VB programs, the program has specific
instructions defined.

i. Open a file [2]

Prior to input / output operations on the data
stored in files, VB requires the opening of the file. This
process is described in VB by the Open instruction,
whose general syntax is the following one:

Open file specifier For mode [Access] access
[lock] As [#] file number [Len = length article]
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The significance of the parameters that appear
in the command syntax is as follows:

— file specifier: specifies the file to be submitted to
the opening operation. Let us remember that by file
specifier we understand: [<username> disc>]
[<path of acces>] name [. Extension]. If the thus
specified file does not exist on the disk, and the
way of opening corresponds to an opening file is
then it is created.

— access: allows specifying the type of access of the
data in the file. Thus, the sequential access mode
should be indicated Append (add new records to
an existing file), Input (reading data from an
existing file) or Output (creating a new file), and, in
case you want to open a direct access you use the
Random option.

— file number: a file identification number between 1
and 255. It is a work area in which the file opens.
Thus for the Input or Random modes, we can open
a file without closing a copy of the attached work
elsewhere, namely another file number. For the
Append and Output modes, opening the file can
be done only after closing the copy which is
already opened into another area.

To open multiple files simultaneously, it is
recommended that the number of work area attached to
the file, to contain the value returned by Free Find (this
function returns the next number of a free zone in which
the file can be opened). To determine the record length
of a file RecLength function can be used.

Open instruction can be used only for opening
files from VB applications, not other applications such
as Word, Excel or Access.

ii. Closing a file [2]

To ensure the security of data stored in files,
after their use, these should be subject to the closing
operation. The shutdown operation of files in VB is
achieved by Close instruction having the follwing
general syntax:

Close [ list of file numbers]

Close instruction without parameter has the
effect of closing all files that are active at the time. For
files opened with Append or Output, all data in the buffer
area associated with the file are transferred before
closing. Closing a file results in ending the relation
between the file and the associated buffer zone, which is
thus released.

iii. Accessing a file [1] [2]

Files can be accessed through VB programs in

several ways:

—Sequentially
—Randomly
—Binarily

Sequential access is possible for files opened in
the Input, Output or Append ways. It is recommended in

© 2015 Global Journals Inc. (US)

processing data stored in files on several lines of
different lengths. To accomplish this way of using VB,
access instructions / O Line Input # and Print # are
used. They have the following general format:
Line Input # file number, variable name

Print # file number, the list of output variables

Line Input instruction has the effect of reading a
record from the file indicated by file number and storing
the data read in the internal memory (buffer) associated
to the variable whose name appears as a parameter of
the instruction. Following the execution of this instruction
on an open file with the Open instruction, the data are
read from the file, character by character, to meet the
CRLF code sequence (Carriage Return Line Fide), which
marks the end of a line in the file, and are transferred to
the buffer are associated to the file.

Print instruction allows indication of the the
operation of VB program writes data in a file identified by
the file number currently the command parameter. List
of output variables contains variables, arithmetic
expressions or strings that are intended to be stored on
a new line of the file. If this parameter is missing, the file
will be written a blank line.

Random access (Random) is used when data records
are structured the same length and the same structure
in fields. In this case access to the data stored in the file
is done directly on the registration sought. To ensure
that the description of the input / output files opened in
Random mode have been designed in VB following
instructions:

Get # file number [number of article] variable name

Put # file number, [number of article] variable name

Get instruction allows reading from the file
identified by the file number of the article with the
number indicated as a parameter and storing it in a
variable whose name is mentioned.

Put instruction allows data transfer from the
variable indicated in an article name of the file that was
specified via the file number.

Next we consider an issue that requires the use
of files to solve it in VB: the record of student academic
Situation of a university regarding the computer science
Ssubjects. Each student must store the following
information: registration number, first name second
name, faculty, group and vyear of study, grade
connected to practical examination1, grade connected
to practical examination 2, final grade for each
semester.
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We associated two forms and one module to
the application as shown in Fig.1
In Module1 (stored on the hard disk in file
articol.bas) we described the structure of an article in the
student file. It is created in the Random way to store
information regarding a student as required by the
issue. The program code associated with the article
module is the following one:
Type articol
nr_matr As Integer
nume As String * 20
pren As String * 25 modulus
fac As String * 10
grupa As Byte
notap1 1 As Byte
notap2_1 As Byte
notas 1 As Byte
notal As Byte
notap_2 As Byte

& Form1

Evidenta scolara a studentilor

Culegere dale B

ect structure

notas_2 As Byte
nota2 As Byte
End Type
Fisiere.vbp project consists of figiere.frm and
afisare.frm forms and articol.bas way, whose content
was previously presented. We remind you that if the first
form is automatically created a project, for the
introduction of other forms in the project we proceed as
follows: click the mouse Right on Forms from Project
Explorer and access the Add function. You can then
select Form and a new form in the project is included.
Form1 form of the project will have the interface
shown in Fig. 2 . We can notice the presence of a labe/
type controller which has the task to enter a title for the
window managing the project, of 5 control buttons for
the implementation of the project functions and a text
casset type controller for the transmition of the
parameters necessary to Form2 form.

la disciplina informatica in

anul universitar 2003-2004

Calcuful nolelor finale \

Modificare nole

Adaugare sluden!

Fig. 2 : The opening window of the project
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Form 1
Student study situation record regarding the IT subject in 2014-2015 accademic year

Data gathering

Final grades calculation

Displaying the student study situation
regarding the IT subject

Modlify grade

Add student

Exit

Further on we present the program code associated to the first form and objects in its interface:

Dim s As articol
Dim i, j As Byte
Private Sub Commandi_Click()
Dim gata As Boolean
Dim r As String * 1
Open "student" For Random As #1
i=1
Data = False
While Not gata

s.nr_matr = InputBox("Numarul matricol al studentului" Student registration number)

s.nume = InputBox("Numele studentului" Student last name)

s.pren = InputBox("Prenumele studentului" Student first name)

s.grupa = InputBox("Grupa si anul de studiu" Group and year of study)

s.notap?_1 = InputBox("Nota la prima proba practica sem. |" Grade for the first practical examination -1st
semester)

s.notap2_1 = InputBox("Nota la a doua proba practica sem. I' Grade for the second practical examination -1st
semester)

s.notas_1 = InputBox("Nota la proba scrisa sem. |" Grade for the written examination -1st semester)

s.notap 2 = InputBox("Nota la a doua proba practica sem. II' Grade for the second practical examination -2 nd
semester)

s.notas 2 = InputBox("Nota la proba scrisa sem. II' Grade for the written examination -2nd semester)

Put #1,1i, s

r = InputBox("Gata adugare? [d/n]" Ready to add[y/n] ?)

Ifr ="d"Then
gata = True
Else
i=i+1
End If
Wend
Close #1
End Sub

Private Sub Command?2_Click()
i = InputBox("Cati studenti aveti in vedere?"How many students do you take into consideration?)
Open "student" For Random As #2
j=1
While j <=

Get #2,], s

If s.notap1 1 > 4 Then

If s.notap2_1 > 4 Then
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If s.notas_1 > 4 Then

s.notal = (s.notap1_1 + s.notap2_1 + s.notas_1)/3
End If
End If
Else
s.notal =0
End If
If (s.notap 2 > 4) And (s.notas_2 > 4) Then
s.nota2 = (s.notap 2 + s.notas 2) /2
Else
s.nota2 = 0
End If
Put #2, ], s
j=j+1
Wend
Close #2
End Sub
Private Sub Command3_Click()
Form1.Hide

i = InputBox("Cati studenti aveti in vedere?" How many students do you take into consideration?)

Form1.Text1.Text = Str(i)

Form2.Command1.Enabled = True

[fi=1Then
Form2.Command1.Enabled = False

End If

Form2.Show

End Sub

Private Sub Command6_Click()

End

End Sub

Private Sub Form_Load()
Form1.Text1.Visible = False

End Sub

It should be mentioned that we only developed
the software codes associated to the first three of them
and to the last of the control buttons. The other two
(changing or adding a new record) were left as an
exercise for the reader.

Form2 form meets only the function to ensure
the school situation display for each and every student.
Data are displayed on the screen in the form afisare.frm
interface whose interface is shown in FIG. 3. The form
contains text and label type controllers and command
buttons.
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Fig. 3 : Data gathering layout

Student’s last name
Student’s first name
Student’s grade - first practical examination
Student’s grade - second practical examination
Student’s grade for the written examination
Student’s final grade- first semester
Student’s final grade- second semester
The program code associated to Form2 form is the following one:
Private Sub Form_Load()
Open "student" For Random As #3
Dim s As articol
Get #3,1, s
Form2.Text1.Text = s.nume
Form2.Text2.Text = s.pren
Form2.Text3.Text = Str(s.notap1 1)
Form2.Text4.Text = Str(s.notap2_1)
Form2.Textb.Text = Str(s.notas 1)
Form2.Text6.Text = Str(s.notal)
Form?2.Text7.Text = Str(s.nota?2)
Close #3

End Sub

This program code opens the "student" file and displays the data related to the first student and closes this file.
The program code associated with the command button is as follows:

Dim i As Byte

Private Sub Commandi_Click()

i = CInt(Form1.Text1.Text)

j=2

Open "student" For Random As #3

Dim s As articol

While j <=

Get #3,, s
Form2.Text1.Text = s.nume
Form2.Text2. Text = s.pren
Form2.Text3.Text = Str(s.notap1_1)
Form2.Text4.Text = Str(s.notap2_1)
Form2.Text5.Text = Str(s.notas_1)
Form2.Text6.Text = Str(s.notal)
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Form2.Text7.Text = Str(s.nota2)
j=]+1
Wend
Close #3
Form2.Command1.Enabled = False

End Sub

The program code contains the receiving of the
number of students for which display is wanted, the
opening of the file and the displaying of the student
academic situation for all students, beginning with the
second one. At the end of the listing process, the next
button is disabled (the last instruction of the code).

The program code associated to the jes button
has the purpose to revert to the first form and is given as
follows:

Private Sub Command?2_Click()
Form2.Hide
Form1.Show

End Sub

We leave the designing of a program code
associated to the command buttons Change student
grades and Add student in window shown in Fig.2, as an
exercise to the reader.
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Simulation for Optimizing Repository of COTS

P. K. Suri * & Karambir °

Abstract-  Sufficient warehousing management is critical for
procurement, storage and delivery of software component.
Therefore it is important to find and implement the optimized
warehousing system. In Component based software
Engineering, it is considered a two-level multi product
warehousing control system which controls the requirement of
user and fast development of system in the age of hard
competition of days. For delivering the software, it is assumed
that the client and the developer want their product by
minimizing the total cost in mind by reducing the cost of
reorder, holding and losses of customer from unavailability of
the software in time. The demand of customer for the
particular service or component as well as the time of
delivering the software component from the vendor are
random values with known probability of distribution. Multi
location warehousing models are one of the most widely faced
real time problem in mathematical warehousing theory, but the
analytically models suffer from various restrictive assumptions
and solutions. In the given paper, a simulation model of the
above warehousing assumptions is proposed so that
developer may not accumulate the extra and large heaps of
components and also may not have shortage of the software
for the developer or client.

Keywords: warehousing, component delivery time, client
request time, simulation methods, component based
software.

I. [NTRODUCTION

hile developing new software, we search for all
VVIibrary components that satisfy a given

requirement of client query. Even the reuse of
this component, the environmental constraints decide
the compatibility and how much it fulfills the
requirements. To select the component, the requirement
does not exactly matches the specification of
component, then degree of matching takes place like
satisfy or relevant or equivalent of behavior. The
architecture of software is lay down by the requirement
team and then plug and play components allow
developers  to assemble customized applications
without configuration or much programming effort.
Dynamically composed plug-and-play components
allow users to reconfigure an application on the
maintaining the software.

Composition of software points dynamic
composability, where components can be added or
removed at any time. It may be done at design time or
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run time. In an architectural system, positions of one
component may avail the service of other component or
it may provide the service to other component.

TR nponent -supplier vendor
Compoert g Component 2-supplier/vendo
| [
I L

Saftware Developerfinventory
Manager

Fig.1 : Two -level Model of Software Developer

The big issue for the software developer is that
there is a limit of number of components same time in
their storage. At present, the repository of library of
software component may be huge collection and after
some time the new version of this component that has
better feature or available at the cheap rate with the
change in technology. Then this will be a huge loss or
wastage of space to developer. Even this is not possible
for developer, that he places order when the client put
his requirements in front of him. The distribution and
availability of that component may take more time. This
may cause the loss of client and delay of development
of software. The distribution time of component and
arrival of client is assumed stochastic random.
Practically, there are many cases when a software
developer is involved in ordering process or integrating
the component, he has to take into account that the sum
of total costs for goods ordering [1], holding and losses
from deficit per day and per component should be
minimal. In proposed criteria total costs [2] are sum of
corresponding costs for all factor taking part in the
ordering process i.e. reorder cost, interest on investment
on the purchasing of component the loss of client. The
developer and client use different ordering strategies.
Developer wants to earn more money without much
investment. But in client side, the client wants to get
software developed early and as per his requirement.
Theoretically, it is only possible if the developer has
some critical component in his library and the optimum
solution is provided to the client. For today’s complex
production and distribution systems it becomes more
and more important to have efficient and easy
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applicable tools that model [3] and control the flows of
goods through the various locations of the system. One
of the top questions is how to guarantee in defined
sense optimal inventories. In the past answers were
found above all by analytical investigations of three tier
models. Thus we propose to combine simulation with an
appropriate optimization tool and to derive by such a
way solutions for complex control, design and
availability to client problems.

[I.  OPTIMIZATION OF COST IN
WAREHOUSING SYSTEM

COST system of component Based Software
System (CBSE) is the integration of software component
as per the service required by the clients. The software
developer has to keep the library of the commercial
components. The client has different requirement of
different service. The services are not exactly matched
with the available components. So the developer has to
keep a variety of software components with number of
user permissions. The warehousing management
problem is to maintain the warehousing of these
components to meet out an random demand. The
developer has to keep the cost of holding the
components in own library and the loss of client and
wastage of valuable time of client.

a) Assumptions

Consider a system with average demand (dem)
of a particular component, a reorder number of
components Q. The developer has non zero
warehousing of components for time t and for (1-1) time
backlog of order is kept. As soon as backlog is
completed as soon as the next delivery of vendor
arrives. The arrival of client and demand for the
particular component and time of arrival of order is not
fixed. In this algorithm, the following situation is
considered (1) the arrival of client to the developer is
Poisson Distributed. (2) the lambda for Poisson
distribution is 5.0 (3) the arrival of reorder is Erlang
distributed. (4) Erlang distribution has two variable i.e.
m=3, beta=7 was assumed for simulation. The
simulation was done for 500 days for fixed value of P
and Q. (5) The reorder cost per day, the carrying cost
per day and loss due shortage was assumed fixed for
different quantity of order and fixed level of reorder.
Average of warehousing in warehousing for the time t is
given by equation by equation (1) is

Inv(avg) =% ————— 1

For the average time (t), the warehousing is

determined by equation (2)

Inv(avg) T(avg) = Q-

© 2015 Global Journals Inc. (US)

If the holding or storing any software and
maintaining software is constant k , then for average
cost for these is given by equation (3)

tZ
MC(avg)zk*QT -——-3

When the order is placed, then average reorder

cost is given below by equation (4) is

D
RC(avg) =r*— ———4
Q
Total cost average per day is given here below
. Qt? 0(1—=1t)* r=D

To determine the optimal cost for time t , the
differentiation of of equation (6) w.rt. to t and for the
minimum this is set equal to zero. After differentiation,
the equation is

dTC _ Q[2kt —2b(1—t) _ .

-———6

dt 2

And value of t is equal to
tcoeficient = -———=7

k+b

After putting the value of t in equation 6 , the
total cost is equal to

bk
TC:@+% -——-8

In order to determine the optimal number of
reorder components, the equation 8 is differentiated with
respect to Q and put it equal to zero.

dTc bk Dr

W0 " 20+p) @2 -
v2Dr vk+b
Q(warehouse) = . r. 5 —-——-10

It was observed that due to finite value of
shortage cost b the optimal, the optimum size of reorder
number of component increases, but the maximum
number of component decreases.

b) Algorithm  of
Component

The below mentioned algorithm is for the
simulation of arrival of client to the developer and
preparation time of software by the developer and arrival
of component from the vendor to the developer. Initially
the variable h =1 for storing the value by increment step
of h, m=3, beta=7 for Erlang distribution and mean
value lambda=5 for poison distribution was taken. Here
P is the level of warehouse that the developer must
place order and Q stands for the number of user for

Simulation of Warehousing  of



particular component. The warehouse and position of
warehousing(invpos0 was taken initially 10. then total
software actually given to the client(tus), cumulative
warehouse, number of refusal of order of software (nbo),
number of reorder(nord) was taken as 0 and time of
delivery if order not placed was assumed infinity here it
is 999 taken. The demand of software or component
(dem) was poison with lambda =5 was calculated. After
iteration of 500 days of software developer the average
daily sale(adsale), average daily refusal of order of
software (adbo), average warehouse (avstok), average
buffer warehouse (abstok), cost spent on carrying the
component (ccost), the cost spent on the reorder
includes phones/internet usage, payment given for time
idle of developer(rcost), the loss occurred due to refusal
or lost of client (scost), the total cost spent on the whole
process of practical case (totcost) was calculated and
displayed
Step 1: set h:=1, m:=3, beta:=7.0, lambda:=5.0
Step 2: [start] repeat loop p:=100 to 120
step increment of 5
Step 3: [start] repeat loop g:=50to 70
step increment of 5
Step 4: initialize nbo: =0,

warehouse: =10,

invpos:=10,

tus:=0, csh: =0,

cbfstk:=0,

cnbo:=0,

nord:=0

Step 5: [start] repeat loop i:=1 to 3(step increment of 1)
Set array dd(i): =999 (end loop)

Step 6. [start] repeat loop nday =0 to 500

increment by 1
Set dem: =poissrnd(lambda)

Step 7: [start] repeat loop i:=1 to 3 step increment of 1
Step 8: if dd(i)==nday then
Set Cbfstk: =cbfstk+warehouse,
warehouse: =warehouse+q,
array dd(i): =999 [endif][end loop]
Step 9: if warehouse>=nbo then
Set Tus: =tus+nbo,
warehouse: =warehouse-nbo,
iNvpos: =invpos-nbo,
nbo=0
Step 10: if warehouse>=dem then
Set tus:=tus+dem,
warehouse: =warehouse-dem,
invpos: =invpos-dem,
Else then

Set nbo:=nbo+dem-warehouse,
cnbo=cnbo+nbo,

tus=tus+warehouse,
invpos=invpos-warehouse,
warehouse=0[endif]

Step 11: else then

Set nbo:=nbo+dem-warehouse,
cnbo:=cnbo+nbo,
tus:=tus+warehouse,
invpos=invpos-warehouse,
warehouse=0[endif]

Step 12: if invpos<=p then

Step 13: repeat loop fori:=110 3
increment step of 1

Step 14: if dd(i)>=999 then
Set invpos: =invpos+q,
y:=ceil(gammd(m,beta)),
dd(i):=nday+y, nord:=nord+1
Break of loop [endif]
[endforloop][endif]

Step 15: set csh:=csh-+warehouse [endfor]
Step 16: calculate

adsale(h): =tus/500
adbo(h):=cnbo/500

avstok(h): =csh/500

abstok(h): =cbfstk/500
ccost(h):=0.2*csh/500;

rcost(h): =200*nord/500;
scost(h):=2.0*cnbo/500;
totcost(h):=ccost(h) +rcost(h) +scost(h);

Step 17: print adsale, adbo, avstok, abstok, ccost, rcost,
scost, totcost

Step 18: Set h:=h+1 [endfor loop][endfor loop]
Step 19: [end of program]

[T1. SIMULATION AND RESULT

The result of running of simulation in octave
software is based on the assumptions that the Demand
of Software Component to Software Developer with
Number of Days. The variation of demand with the 500
of days were analyzed and is shown in fig 2. The arrival
time of client is also not certain. The arrival time of client
to the software developer is shown in fig 3. The Average
Daily Warehouse with respect to order of level(p) and
Reorder quantity(Q) is not fixed. The amount of
component changes with the number of new
components required and time to place the order for
new component. Fig 4 shows the Average Daily
Warehouse with respect to order of level(p) and Reorder
quantity(Q). Fig 6 shows the average daily sale on the
basis of the data shown in fig 5. After 500 days of
iteration, the average daily cost for reorder of
component is shown in fig 7. The loss of client if
software is not available in time the Average daily
shortage cost is shown in fig 8. There are three factor
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which were assumed for calculating the total cost in
maintain the library of the commercial off the shelf
components. The Effect of different factor of total cost of
maintain library is shown in fig 10. From the fig 10, it can
be seen that the loss due to shortage cost greatly
affects the total cost.
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Fig. 2 : Demand of Software Component to Software
Developer with Number of Days
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Fig. 4 : Average Daily Warehouse with respect to order
of level(p) and Reorder quantity(Q)
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Average Daily shortage cost loss for different P and Q
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Fig. 8 : Average daily shortage cost
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Fig. 9 : Average daily carryingcostdue to maintaining
repository

IV. CONCLUSION

For delivering the software and designing the
software, it is assumed that the client, developer and
vendor of supplier of component of services and
different specification abide by the two layer model.
Software developer want their product by minimizing the
total cost in mind as well as reducing the cost of
reorder, holding and losses of customer from
unavailability of the software in time. The customers’
demands for the particular service or component and
the time of delivering the software component from the
vendor are random values with known probability of
distribution. In the given paper, a simulation model of
the above warehousing assumptions is proposed so
that developer may not accumulate the extra and large
heaps of components and also may not provide the
software to the client in time. It was observed from the
fig 9 that the shortage of component has major effect on
the cost of maintaining the library of commercial
components. It was that the total cost was minimum i.e.
32 at p=110 and at Q=55 on an average optimum as a
result of simulation.
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An Efficient Mapreduce-based System to Find
Userlikeness on Social Networks

D. Ravikiran® & Dr. S.V.N Srinivasu®

Abstract- Day to day Social network information growth
pursues an exponential pattern, and Present DB management
systems cannot manage efficiently such a huge volume of
data. It is essential to employ a “big data” solution for Social
network problems. One of the most important problems in
Social network is finding User likeness (ULi). Current methods
for finding ULi are not flexible and do not sustain all data
sources, nor can them accomplish user necessities for a query
tool. In this paper, we propose a reliable and data available
method to solve ULi problems over MapReduce design
RiDaULi supports storage and retrieval of all kinds of data
sources in an appropriate manner. The dynamic nature of the
proposed method helps users to define conditions on all
entered fields. Our assessment shows that we can use this
method as high confidence in less execution time.

Keyword. social networking, userlikeness, mapreduce,
mapper.

l. [NTRODUCTION

ow a days, with huge volume of user data
contraption, common  or frequent database

management systems cannot effectively sustain
data management and analysis in many fields, including
meteorology, scientific instruments, social networks, and
medical networks. In these and other fields we need a
pattern shift to address our problems. Capturing, storing
and retrieving information in a timely manner are vital
issues in these systems. It is necessary to have
available and reliable solutions for these kinds of
problems because the prevalent single-node and
parallel approaches are far from offering a timely
solution. On the other hand, reliable and available
resolutions have their own troubles, in particular network
bottlenecks, low performance of hardware nodes, and
necessities for other nodes’ information. Social Network
is one of the fields that need reliable and data available
solutions, because current solutions cannot properly
solve this area’s problems. One of the most important
problems in this area is identifying user’s likeness, or
UL, defined as the rate of likeness between two or more
users in terms of their like, interests, personal
information, etc. The goal in ULi is to identify those
Users who have the greatest amount of information in
common in order to use their Preferences or
recommendations for new users.

We have two main issues in ULi: the huge
amount of information per users; and the fact that most

Author a o: Acharya Nagarjuna University.
e-mails: ravikirand2005@gmail.com, drsvnsrinivasu@gmail.com

of this data is nonstructured, lacking a predefined
record structure that is common among all users. A
large number of fields per users may add complexity to
ULi problems as well. Given these characteristics, we
have to use so-called “big data” solutions. One of the
methods which can be used for reliable and data
available solutions for big data is MapReduce.
MapReduce is used to solve Social Network problems.
But MapReduce and other data available solutions have
problems such as data locality, network bottlenecks,
hardware inefficiency etc. In this paper, we propose
RiDaULi, a reliable and data available method for
investigating user’s likeness. In this method, a
MapReduce-based method is used to solve UL
problems. Unlike other approaches, we do not use
structured or semi-structured methods for user’s
information storage. RiDaULi can use different data
sources with different data items. Even the same data
source can have different data items for two users.
Rather, RiDaULi uses a dynamic method to store user’s
information which can be easily dispersed over
hardware nodes. In the proposed method hardware
nodes can execute their tasks simultaneously, and none
of the nodes needs information from other nodes which
is the main problem of MapReduce-based methods.
The structure of this paper is as follows. Section 2
investigates some preliminaries concerning MapReduce
and Social Network problems. In Section 3, ULi-related
literature is discussed. Section 4 focuses on the
proposed method. Section 5 presents the evaluation of
the proposed method. Section 6 provides the
conclusion.

Fig 1: MapReduce Optimization
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II.  GROUND WORK

In this part, both MapReduce and the
relationship between Social Network and big data are
explained.

a) MapReduce

In this section, the literature related to
MapReduce design is discussed, a decomposable
algorithm, partitionable data, and sufficient small data
partition are the main characteristics required for
effective use of MapReduce. In [23], classic
MapReduce was optimized to decrease the data
transformation load. In the method described in [23], a
shared area for information was considered. This type of
design is suitable for solving problems, such as k-nn
and top k queries. MPI (Message passing interface) was
used for message passing in a MapReduce structure.
The goal of that paper was to decrease the amount of
data transferred in the MapReduce network. A method
was developed for tackling workloads in hierarchical
MapReduce architectures. Hadoop and uses a
deduplication-based snapshot differential algorithm (D-
SD) and update propagation. Haloop is another type of
MapReduce structure suitable for iterative problems.
iMapreduce also supports iterative processes. In [20],
HDFS (Hadoop file system) was substituted with a
concurrency optimized data storage layer based on the
BlobSeer data management service. In [22], a model
was presented to estimate 1/O behavior of MapReduce
applications. In [21], optimization over MapReduce

&z
wIN Ao

structure was divided into five groups. Fig. 1 shows
these groups

b) Social Network and big data

In this section, Social Network and its relation to
big data are investigated. These days, users’
information is generated at an exponential rate. This
information has different formats and standards.
According to [19], there are various standard data
sources, As shown in Fig. 2, huge Volume of information
is generated in Various formats with high Velocity;
therefore, we have three Vs of Big data in Social
Network networks. With ULi there is an additional
challenge, namely Veracity, meaning that for many users
we typically have doubtful or uncertain information.
Social Network problems visible all of the V's, and
therefore it is inevitable that we will use big data
solutions to solve them but, according to [19], existing
big data technologies do not effectively deal with the full
spectrum of Social Network problems, so it is necessary
to customize them for our purposes. According to high
volume of information in Social Network big data is
necessary for data analysis .Also costs are reduced by
using big data analytics in Social Network. In a users-
centered framework is proposed that Can personalize
Social Network with a big data driven approach. In [35]
big data is used to solve problems like the selection of
appropriate recommendation paths or improvement of
Social Network systems. AITION [37] proposed a
reliable knowledge data discovery platform for big data
Social Network.
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Fig. 2 : Standard data sources in Social Network
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[1I.  LITERATURE ON ULI

In this section, literature specifically concerned
with ULi is investigated. According to [1], finding ULi
solutions can be divided into two parts. Fig. 3 shows this
categorization. The first category is solutions that identify
ULi relationships by machine learning algorithms [3-5].
These types of solutions are offline and they require a
long time for the machine learning to take place. Also
there are data mining methods which work on streaming
data and they can be considered as online data mining
methods. These methods can only work on a part of
data. In other word they have methods like sliding
window, sampling, synopsis etc. over stream data;
therefore, this method is not appropriate for ULi problem
because we need to analyze all data items [40]. The
second category uses information retrieval techniques.
Some techniques use simple search [6,7]; however,
searching over limited keywords within a predefined
structure may have severe limitations. Another
information retrieval solution involves Using Entity
Relationship Graphs (ERG) to investigate similarities
between de- fined entities [8,9]. These types of solutions

are expensive, and some are not online [8,9]. Some
methods try to improve the ERG solution by unified
search [10,11]. In [2] MapReduce is used to solve the
problem. They tried to reduce algorithm execution time
by distributing computation on hardware nodes.
PARAMO [36] is a method which uses MapReduce to
develop a predictive modeling platform in the Social
Network analytics domain. Some methods used LSH
[39] (Locality-Sensitive Hashing) for finding similarities
[31]. In [31] LSH and MapReduce are used to extract
user’'s likeness. LSH is not suitable for ULi problem
because it works with predefined data structure and with
ever changing data sources accuracy will reduced
dramatically. According to our investigation, none of the
above-mentioned methods are fully effective for solving
ULi problems, because of the following considerations:
ULi requires a dynamic structure to store users’
information. Different users have different data items,
and thus require a structure which can store data with
different standards and different data formats with no
default assumptions.

Finding

Datamining &
Machine learning

Finding

Basic Search

UserLilzes .

Data retival

E-R graph

Fig. 3 : Finding user likes

e In the ULi data retrieval phase, the proposed
method has to accept all types of input data items
and be able to dynamically create queries over all
users’ data fields.

e ULi implementation time is very important; the
method has to implement in a appropriate manner
and with high precision. Offline and long-time query
execution is not satisfactory.

e Given the huge volume of data generation,
distributed solutions are necessary. In this paper we
introduce RiDaULi, a reliable and data available
method that uses dynamic data structure to store
users’ data items from data sources with different
formats. It can also retrieve data items by dynamic
query generation. In this connection our system
achieves reliable and data available architecture of

RiDaULi, acceptable query execution time is
achieved. To the best of our knowledge, RiDaULi is
unique in being able to offer a solution to the ULI
problem.

V. PROPOSED METHOD

With our proposed method we illustrated
RiDaULi is a reliable and data available method which is
based on MapReduce. In this method, users’ input data
is converted to a integrated format as explained below.
This adaptation has two main primitive advantages.
First, varying in input data does not affect the RiDaULI
format; therefore, we can allow any data format without
any changes in our format. Second, this format is
suitable for MapReduce architecture and helps us to
dispense data over nodes. Moreover, each node can do
its tasks without the need for other nodes’ information.
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Because of these advantages, we can easily solve UL
problems over distributed nodes. Users’ records in

Table 1: RiDaULi data source

Source
D Source name
1 Facebook
2 Twitter
3 Linkedin

Table 2 : Input data items

various formats can be stored, and efficiency can be
achieved by autonomous calculations.

Id Name age Gender habits Likes1 Likes2
1211 sai 20 Male Reading Spiritual fiction
books
1212 ram 40 Male Watching Action comedy
Movies
seetha 35 Female Listening melody devotional
1213 Music
Table 3 : RiDaULicolumn
Column Id Column name Data Source ID
1 ID 1
2 name 1
3 age 1
Table 4 : Data(fact)
Column Id Row Id Value
1 1211 sai
2 1211 20
3 1211 male

Table 1 shows RiDaULiDataSource structure. In
this table data source names and ID are stored.

Suppose that we are working with the
information in Table 2 from Facebook data source. If we
define the columns as in Table 3 (RiDaULi Column), the
Table 2 data items can be converted into Table 4
(RiDaULi Fact). The data format in Table 4 has several
advantages:

* Dynamic columns definition

» Completion of all fields is not necessary

* Unified data format

* Data storage size reduction

The proposed data format is suitable for the
MapReduce structure, and allows us to execute queries
simultaneously on different nodes. There are several
steps to Using RiDaULi:

e ETL (Extract/Transform/Load): First, information
from different data sources is gathered, and the
metadata table (like Table 3) and data table (like
Table 4) are created.

GetColumnID function retrieves ColumniD of a
specific field from the RiDaULiColumn table. Input
parameters are DataSourcelD and ColumnName.

Also to identify equal fields on different data
sources it is necessary to have the RiDaULiEqual table.
Table 5 shows RiDaULiEqual.

© 2015 Global Journals Inc. (US)

a) Data allocation

Because of the unified data format of RiDaULI,
data can be distributed over different nodes. Processing
power and memory of each hardware node can be
important factors to allocate data items to each node.

b) Query execution

To execute queries over MapReduce
architecture, the queries first have to be converted to an
appropriate format for RiDaULi. Then each converted
query is sent to the nodes separately for execution, and
the RowlDs of the results are returned. Finally, the
extracted RowlIDs are sent to the Phase 2 Mappers, and
users’ information is retrieved.

As shown in Fig. 4, each Phase 1 Mapper
sends its results as triples. In the Phase 1 Reducer,
aggregation is done on Score based on RowlID, and the
final Score per RowlD is calculated. In the Phase 2
Mapper, other fields with corresponding RowlDs are
extracted. The resulting formats of Phase 2 Mappers
areas. In Phase 2 Reducer, results of Phase 2 Mappers
are aggregated. Also, Phase 1 Reducer results are sent
directly to thelikeness Ranker, which sorts RowlDs
according to their scores; then, when a RowlD is
selected by the user, other related information is
extracted.



And ..."”. First all ColumnIDs are extracted from
the RiDaULiColumn table. Then all rows that are equal to
extracted ColumnlIDs are retrieved from the RiDaULiFact
table. Emit function execute queries and put results into
the specified table on the specified server. If the
specified table does not exist it creates a table with the
specified name. For the Score calculation, many
algorithms can be used. Here we use a simple
algorithm, in which input users data items are compared
with the same data items of existing users. If the data
item value of the existing users is exactly equal to the
input user’'s data item value, then its Score is equal to

two. Otherwise, if the user’s data item value is partially
similar to an existing user’s data item value, then the
Score is equal to one. If there is no likeness between the
input data item value and the existing data item values
then the Score is equal to zero. In the data sources there
are many misspellings, imprecise terms, colloquial

terms, etc. To solve these problems we use metadata to
create associations between columns. In the Query
builder phase, we can define column groups which
contain the main term together with its colloquial terms,
imprecise terms and prevalent misspellings. When an
input column is used in a query, all other

Fig. 4 : RiDaULi Process to execute query

Group members are considered and their
related information is gathered. If there is a bottleneck in

the Reducer phase, we remove these via combiners.
Fig. 5 shows the RiDaULi architecture with combiners.
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Fig. 5 : RiDaULi architecture with combiner
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V.  EVALUATION

In this section we evaluate RiDaULi from two
views. First the execution time of the proposed method
is evaluated, and second the accuracy of RiDaULi is
calculated. As per illustration we producing sample
Expected results.

a) Execution time

In this We used data from different Social
Network systems, which in turn have different standards
for storing data, by Using RiDaULi, we found that we

could easily achieve the required results on a reliable
and data available structure. As shown in Fig. 4, twenty-
one servers were used in Phase 1 and twenty-one for
Phase 2. For thirty seven different queries we achieved
an average time of 9.42 seconds. As shown in Fig. 5, we
then added five combiner servers with the same
specifications to each of the two phases, for a total of 52
servers. The average execution time for thirty seven
queries improved about 60%, decreasing to 5.65
seconds.
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Fig. 6 shows a comparison between the two
phases of RiDaULi shown in the architectures of Figs. 4
and 5. Also we used the LSH algorithm over
MapReduce for evaluation. 52 servers with the Table 7
specification were used. For thirty seven different
queries we achieved an average time of 63.11 seconds.
Fig. 7 shows the results.
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VI. CONCLUSION

In this paper, we propose RiDaULI, a reliable
and data available method to solve user likeness (ULI)
problems over Social network. Previously, the standard
methods were based on Machine Learning (ML) or
Information Retrieval (IR). ML methods need a long time
to execute, and are offline. Standard IR methods have



many limitations for information storing and query
processing; they support only a basic user interface,
and limit the kinds of queries that can be built. Online
data mining methods have good performance with
predefined data sources and are not suitable for
dynamic data sources. Also there are some methods
like LSH that can properly work over distributed
environments but their performances are decreased
when there are many changes in input data sources.
RiDaULi is an IR method which supports different data
formats. All of these formats can be retrieved by data
unification. In this method all fields need not be
completed, and for each user only the existing fields are
entered. This feature allows for data storage size to be
considerably reduced. Our evaluation shows that
RiDaULi can solve ULi problems effectively. Because of
the reliable and data available nature of RiDaULi, it can
utilize hardware effectively in order to solve problems
involving huge amounts of data.
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Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e  One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
®  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e Put figures and tables, appropriately numbered, in order at the end of the report

¢ |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e  Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):
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