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Abstract- Now a day’s digital world data in computers has great significance and this data is
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Therefore we the assessment of such data is vital and imperative task. Computer forensic analysis a
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thousands of files which surround shapeless text or data here clustering algorithms is of plays a great
interest. Clustering helps to develop analysis of documents under deliberation. This document
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are used to cluster the digital documents. Existing document clustering algorithms are operated in
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A New Approach for Improving Computer
Inspections by using Fuzzy Methods for
Forensic Data Analysis

P. Jyothi * & S. Murali Krishna °

Absiracl- Now a day’s digital world data in computers has
great significance and this data is extremely critical in
perspective for upcoming position and learn irrespective of
different fields. Therefore we the assessment of such data is
vital and imperative task. Computer forensic analysis a lot of
data there in the digital campaign is study to extract data and
computers consist of hundreds of thousands of files which
surround shapeless text or data here clustering algorithms is
of plays a great interest. Clustering helps to develop analysis
of documents under deliberation. This document clustering
analysis is extremely useful to analyze the data from seized
devices like computers, laptops, hard disks and tablets etc.
There are total six algorithms used for clustering of documents
like K-means, K-medoids, single link, complete link, Average
Link and CSPA. These six algorithms are used to cluster the
digital documents. Existing document clustering algorithms
are operated in single document at a time. In the proposed
approach of these working algorithm applied on multiple
documents at a time. Now we using clustering technique
named as agglomerative hierarchical clustering which gives
better finer clusters compared to existing techniques. Finally
estimated clusters and it takes less time for analyze the
clusters in forensic analysis; they also find similarity between
all documents in clusters.

Keywords:  clustering, forensic analysis, clustering
algorithms,  hierarchical  agglomerative  clustering
algorithm.

[.  INTRODUCTION

n computer forensic process is impacted by large

amount of data. This has roughlydistinct asrestraints

that mergeelement of law and computer sciences to
gather and examine information from computer
systems. In our study there are hundreds of files are
there in instructed format. For this analysis they have
some methods like machine learning and data mining
are of great importance. Clustering algorithms are
usually needed to grouping data in files, where there is
practically —no  prior knowledge about the
information[1][13].  From a more specialized
perspective, our datasets comprise of unlabeled
objects. In addition, actually expecting that named

Author a: (M. Tech) Department of Computer Science & Engineering,
Madanapalle Institute of Technology &Sciences, Madanapalle, Andhra
Pradesh, India. e-mail: jyothi.pitti4@gmail.com

Author a: Professor and Head of the Department, Department of
Computer Science & Engineering, Madanapalle Institute of Technology
& Sciences, Madanapalle, Andhra Pradesh, India.

datasets could be accessible from previous analysis,
there is very nearly no hope that the same classes
would be still legitimate for the upcoming information,
got from different computers also related to different
examinations. More definitely, it is likely that the new
information would come from different locations. In this
way, the utilization of clustering algorithms, which are fit
for discovering latent patterns from content documents
found in seized computers, can improve the analysis
performed by the expert examiner. The methods of
rational clustering algorithm objects within a substantial
group are more like one another than they are two
objects belongs to alternative group[1]. Along those
data partition has been actuated from data. The export
examiner may concentrate on interesting on delegated
documents from the obtained set of groups by
performing this task of examination of all documents. In
a more functional and sensible situations, domain
experts are rare and have limited time accessible for
performing examinations. Therefore it is sensible to
expect that finding a significant document. The examiner
could prioritized the investigation of different documents
belongs to the cluster interest.

Clustering algorithm has been mulled over for a
considerable length of time and the literature on the
subject is huge. Therefore, we decided to demonstrate
the capability of the proposed methodology, namely: the
partition  algorithms  K-Means, K-Medoids, the
hierarchical single link, complete link, average link and
the cluster ensemble algorithm known as CSPA[3].It is
well known that the number of clusters demonstrating
parameter of many algorithms and it is generally having
an earlier knowledge. However the number of clusters
has not been examined in the computer forensics.
Really we could not even spot one work that is sensibly
close in its application area and that reports the
utilization of number of algorithms capable finding the
number of clusters [3].

11. REVIEW OF RELATED RESEARCH

In our software development process research
is the most important one. In this is based on the time

factors, economy and company strength we can
determine the developing process. Once the
programmer start the work based on experts
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suggestions and gather related information to different
websites based on their work. Before building the
system each and developer can maintain the above
requirements report.

C. M. Fung et al. [7] have present an
agglomerative and divisive hierarchical clustering to
group the documents into clusters, cluster in a
documents have high similarity to each other, the
dissimilar documents into other group. Likewise no
labeled documents are provided in clustering. Hence
these are known as unsupervised learning. Hence the
clusters are analyzed into a tree that facilitates browsing.
The parent- child relationship among the nodes in the
tree can be viewed as a topic-subtopic relationship.

B. Fei et al. [3] have discusses the application
of a self-organizing map (SOM) is to support decision
making by computer forensic investigators and assist
them in conducting data analysis in a more efficient
manner and also SOM produces patterns similarity in
data sets. Author explores great ability to interpret,
explore data generated by computer forensic tools.

Alexander Strehlet al. [2] hasintroduces three
effective and efficient techniques to obtaining high
quality combiners. In first combiner induce Partitioning
and re-clustering of objects is based on similar
measure, second is based on hyper-graph and third is
based on collapse group of clusters into meta-clusters
which participate to find individual object to the
combined clustering. By using the three approaches to
provide the low computational costs and feasible to use
a supra-consensus function against the objective
function and provide the best results.

L. F. Nassif et al. [5] have present an approach
that applies document clustering algorithms to forensic
analysis of computers seized in police examinations.
Author represents experimentation with six well-known
clustering calculations (K-Means, K-medoids, Single
Link, Complete Link, Average Link, and CSPA) applied
to five certifiable datasets acquired from computers
seized in true examinations. Investigations have been
performed with different combination of parameters,
resulting in 16 different instantiations of algorithms.
Moreover, two relative legitimacy records were utilized to
consequently appraise the quantity of clusters. In the
event that suitably introduced, partition algorithms (K-
means and K-medoids) can likewise respect great
results.

Ying Zhao et al. [8] have use high quality
clustering algorithms play an essential part in giving
intuitive navigation and browsing mechanism by sorting
large amount of data into a little number of meaningful
clusters. Specifically clustering algorithm, hierarchical
clustering that assemble meaningful hierarchies out of
large amount of accumulations. This all concentrates on
document clustering algorithm that manufactures such
various leveled solutions.

© 2015 Global Journals Inc. (US)

a) Hierarchical Agglomerative Algorithm

Hierarchical clustering algorithms are either top-
down or bottom up. Bottom-up algorithms treat each
one record as a single cluster at the beginning and after
that progressively merge (or agglomerate) sets of
clusters until all groups have been merged into a single
group that contains all documents. Bottom-up
hierarchical clustering is in this way called hierarchical
agglomerative grouping or HAC. Top-down clustering
requires a technique for splitting a group. It continues by
splitting clusters recursively until individual documents
are arrived. In the Hierarchical Agglomerative Algorithm
assumes each one document as a solitary of cluster at
beginning and after that progressively agglomerative
pair of clusters into single group of clusters have been
agglomerate into single group that contain similar type
of documents.
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Figure 1 : A diagram shows the clustering of 28 documents

i. Cluster Formation

By passing up from the bottom to top process
of clusters the dendrograms used to reproduce the
historical environment of consolidations that brought
about the represented clustering. For example, we see
that the two documents permittedAddressBook Delete-
copy.html and AddressBook New Action.html were
combining in Figure(1) and that the last combine added
Visitors.html to a cluster comprising of the other 27
documents.

ii. Finding Similarity

The Hierarchical Agglomerative clustering is
usually defined as a dendrograms as illustrate in Fig (1).
Each combination is signified by a horizontal line. That
line represents similarity between two documents, where
documents are viewed as single clusters. We call this
similarity the combination similarity of the combined
documents. For example, the combination similarity of
the documents Schedule New.html and
ToDos_Index.html consisting of Figure (1) is=0.19 .
This defines the cosine similarity of clusters as 1.0.

I11.  FRAMEWORK REQUIREMENTS

For finding the meaningful data from the
dataset, researchers have used data mining techniques,

in which clustering is one of the popular techniques. Let
DS will taking as our dataset represented as DS={d,
d,, ... d, }; 1= | < n, where n is the number documents
in a dataset DS. In our propose system basically there
are three important steps which are as follows

1) Preprocessing
2) Cluster Formulation
3) Forensic analysis

1. Preprocessing

In preprocessing step there are three steps
such as a) fetch a file contents, b) Stemming, c) Stop
word Removal. These 3 steps are used to remove the
noise and inconsistent data. In first step fetch the
dataset and perform the second operation with the help
of porter stemming. In this stemming is based on the
idea that the suffixes in the English language are mostly
made up of a combination of smaller and simpler
suffixes. If the words end with ed, ing, ly etc that words
are removed. This step is a linear step stemmer [16]. In
this last step is remove the stop words with the help of
Stop token filter.[17] Stop words in a document like to,
[, has, the, be, or etc. stop words are the foremost
frequent words with in the English language. Stop words
blot your index while not providing any additional worth.

© 2015 Global Journals Inc. (US)

Year 2015

w

Volume XV Issue V Version |

(C)

Global Journal of Computer Science and T echnology



(C) Volume XV Issue V Version | = Year 2015

Global Journal of Computer Science and T echnology

frequent words with in the English language. Stop words
blot your index while not providing any additional worth.
At that point, we received a customary statistical
methodology for text mining, in which documents are
meant in a vector space model. In this each one model,
each one document is denoted by vector containing the
frequencies of events of words. To process the distance
between reports, two measures have been utilized
specifically: cosine-based separation and hierarchical
agglomerative clustering. After these steps our data will
be relevant.

2. Cluster Formulation

This session exhibits the mining of datasets
from the preprocessed dataset. For each document the
similarity of the concentrated words from the
preprocessed step is processed and the top
comparability documents are clustered first this. This
session depicts the mining of successive item sets from
the preprocessed content documents. For each
document the recurrence of the concentrated words
from the preprocessing step is registered and the top
continuous words from each are taking out. From the
set of top frequent words, the binary database is framed
by getting the unique words.

a) Hierarchical Agglomerative Clustering Algorithm

Hierarchical agglomerative algorithms treat
every one document as a singleton cluster toward the
starting and thereafter dynamically consolidation set of
clusters until all clusters have been melded into a single
cluster that contains all documents.

Input: List of Documents D=d,,d,... d,
Output: Clusters resultC= {c,, C,...C, }
1. Fori=1tondo

2. For the given list of documents each document is
treated as a specified

3. Finding parsers //those are theunique words in
documents

4. Suppress non-dictionary words
5. Get unique edges in this documents
6. Initialize clusters

a. Forn<1toN

b. Applying clustering to the items

Constructing histogram  //for analyzing clusters
h.i» should be 1.0; h,., should be 0.0

ForTto 1¢n-2
For Jto 1én-1

tsim = Sim(dOC [t] ) dOC [J]) {”(hmin >tsim) hmin :tsim;

lf (hmax<tsim) hmax:tswm; }

© 2015 Global Journals Inc. (US)

7. Finding analogousity

3. Forensic Analysis

This will be the last step in proposed method.
Here the algorithm process initially provides a
topological  arrangement between neurons  at
convergence of documents. Here we can analyze the
number of clusters from our selected dataset. At final
step this process will calculate the similarity between
formed documents with less time compared to other
algorithms.

I11. [MPLEMENTATION

The implementation process of clusters can
done through number of steps that process will needed
for the purpose of good cluster similarity between
clusters. The follower can do these steps very care full.
In this process first collect the documents from local
systems then perform preprocessing- In preprocessing
step there are three steps such as a) fetch a file
contents, b) Stemming, c) Stop word Removal. These 3
steps are used to remove the noise and inconsistent
data. In first step remove the stop word prepositions,
pronouns, irrelevant documents data( a, an ,the etc)[17]
and later on to do stemming on that file which will be
removing Portuguese words( ing and edetc)[16] from
the upcoming data. At that point, we received a
customary statistical methodology for text mining, in
which documents are meant in a vector space
model.[19] In this model, each one document is
denoted by vector containing the frequencies of events
of words. To process the distance between reports, two
measures have been utilized specifically: cosine-based
separation and hierarchical agglomerative clustering.
After these steps our data will be relevant.
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Figure 1 : Architecture implanentation of clustering process

The next step of this process will take clusters
counting. Here, data will collect from the previous step.
Then analyze data for estimating relevant clusters, by
using agglomerative algorithm. In this algorithm data is
analyzes from multiple documents, and then divide
similar documents and dissimilar documents. Based on
the priority of data high priority documents are saved
under one cluster and comparison of first cluster less
similarity documents are stored under next cluster
based on the algorithmic perspective. Then, the last
step algorithm finds the similarity of all cluster consisting
documents. In this comparison include clusters
containing each and every document is compared and
finds similarity between them. This algorithm plays a
important role in this process compared to other
algorithms.

V. EXPERIMENTAL RESULTS

In this proposed approach experimentation
developed by java (JDK 2.0). In the process of running
and executing the main file. After executing main file

dataset containing documents are loaded that are
shown in figure (1). Here we are taking 26 documents[0-
25] these all documents are under 8 different areas. Like
Address Book [0-2], Members[8-14] etc those are
shown in figure (2). These 8 different partitions are
clustered into 4 groups named as C1,C2,C3, C4. In C1
under documents are [0, 1, 7, 8, 9, 11, 15], C2 under
documents are [2, 3, 4, 5, 6, 13, 14, 16, 17, 18, 19, 20,
21, 22, 23, 24], C3 under documents are [10, 12] and
C4 under documents are [25] shown in figure (3) and
finding similarity between all documents shown in figure

(4).
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V. (CONCLUSION

We use an approach for clustering documents
which can become an ideal application forensic analysis
of computers. There are several practical results based
on our work which are extremely useful. In our work, the
algorithm known as hierarchical clustering algorithm that
yields the best results. In spite of this algorithm we find
the number of similar and dissimilar documents in our
input documents and also finding the similarity between
the documents.
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Testability Assessment Model for Object
Oriented Software based on Internal and
External Quality Factors

Harsha Singhani “ & Dr. Pushpa R. Suri °

Abstract- Software testability is coming out to be most frequent
talked about subject then the underrated and unpopular
quality factor it used to be in past few years. The correct and
timely assessment of testability can lead to improvisation of
software testing process. Though many researchers and
quality controllers have proved its importance, but still the
research has not gained much momentum in emphasizing the
need of making testability analysis necessary during all
software development phases. In this paper we review and
analyse the factors affecting testability estimation of object
oriented software systems during design and analysis phase
of development life cycle. These factors are then linked
together in the form of new assessment model for object
oriented software testability. The proposed model will be
evaluated using analytical hierarchical process (AHP).
Keywords: software testability, testability factors, object
oriented software testability assessment model.

[. [NTRODUCTION

estability is one of the qualitative factors of
software engineering which has been accepted in

McCall and Boehm software quality model, which
build the foundation of ISO 9126 software quality model.
Formally, Software testability has been defined and
described in literature from different point of views |IEEE
[1] defines it as “The degree to which a system or
component facilitates the establishment of test criteria
and performance of tests to determine whether those
criteria have been met” and ISO [2] has defined
software testability as functionality or “attributes of
software that bear on the effort needed to validate the
software product”.

The testability research actually is done from the
prospect of reducing testing effort and testing cost
which is more than 40% of total development cost of any
software [3]. Still, the research in the field of testability
has not been done in much detail. It mainly affects the
efficiency of overall software development team from
project managers, software designers to software
testers. As they all need testability assessment in
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decision making, software designing, coding and
testing[4].So keeping that in mind, we will take this study
further. As discussed in our previous work about
testability and testability metrics[5], [6], it has been
found that testability research has taken a speed up in
past few years only and much of the work has been
done using various object oriented software metrics.

In this paper we have proposed a testability
evaluation model for assessment during design and
analysis phase based on external quality factors and
their relation with internal object oriented programming
features which affect testability as shown earlier in our
work [7].This paper is organized as follows: Section2
gives brief overview of software testability related work.
Section3 gives the details of internal object oriented
features needed for testability assessment followed by
section 4 which gives the details of external quality
factors linked and affected due to these features.
Section 5 describes the proposed assessment model. It
is followed by conclusion and future scope in section 6.

[I. SOFTWARE TESTABILITY RELATED WORK

Software Testability actually acts as a software
support characteristic for making it easier to test. As
stated by Binder [8] and Freedman [9] a Testable
Software is one that can be tested easily, systematically
and externally at the user interface level without any ad-
hoc measure. Whereas Voas [10] describe it as
complimentary support to software testing by easing
down the method of finding faults within the system by
focussing more on areas that most likely to deliver these
faults. Hence, over the years Testability has been
diagnosed as one of the core quality indicators, which
leads to improvisation of test process. The insight
provided by testability at designing, coding and testing
phase is very useful as this additional information helps
in product quality and reliability improvisation [11][12].
All this has lead to a notion amongst practitioners that
testability should be planned early in the design phase
though not necessarily so. As seen by experts like
Binder it involves factors like controllability and
observability i.e. ability to control software input and
state along with possibility to observe the output and
state changes that occur in software. So, overall testable
software has to be controllable and observable [8]. But
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over the vyears more such quality factors like
understandability, traceability, complexity and test-
support capability have contributed to testability of a
system [4].

Software testability measurement refers to the
activities and methods that study, analyze, and measure
software testability during a software product life cycle.
Unlike software testing, the major objective of software
testability measurement is to find out which software
components are poor in quality, and where faults can
hide from software testing. In the past, there were a
number of research efforts addressing software
testability measurement. Now these measurements can
be applied at various phases during software
development life cycle of a system. The studies mostly
revolve around the measurement methods or factors
affecting testability along with how to measure software
testability at various phases like Design Phase[8], [12]-
[18] and Coding Phase[19]-[22]. Lot of stress has been
given upon usage of object oriented metrics for object
oriented software testability evaluation during these
researches. The metrics investigated related to object
oriented software testability assessment mostly belong
to static software metrics category. These metrics were
mostly adapted from CK [23], MOOD [24], Brian [25],
Henderson-Sellers [26] metric suite along with others
[27]. Lot of empirical study has been done by
researchers like Badri [28], Bruntink [29] and Singh [30]
in showing the correlation of these metrics with unit
testing effort. Few studies done by Baudry and Genero
[31]-[34] have been focussed on UML diagram features
from software testability improvisation prospect as found
during review of these design diagrams. All this work
has been explained in depth in our previous research
work [4],[5].

We would take this study further keeping focus
mainly on object oriented system as object oriented
technology has become most widely accepted concept
by software industry nowadays. But testability still is a
taboo concept not used much amongst industry mainly
due to lack of standardization, which may not be
imposed for mandatory usage but just been looked
upon for test support[35]. We would actually like to
propose a model for testability evaluation based on key
programming features and quality factors which in turn
make testing easier or difficult within this software. We
have followed the steps as mentioned below to
formalize the model:

e |dentification of internal design features for object
oriented software testability assessment

e Identification of static metrics out of many popular
metrics for each of these.

e Identification of external factors affecting software
testability.

© 2015 Global Journals Inc. (US)

e Establishing link between theses external quality
factors and internal features which are evaluated
through selected object oriented metrics.

e Establishing link between testability and these
identified external factors which indirectly link it to
identified internal features.

* The Model is followed with evaluation using AHP
technique.

I1I.  TESTABILITY FACTORS I DENTIFICATION

Before proposing the testability assessment
model we have to first identify the key object oriented
programming features which affect the testability at
internal level. As already known the object oriented
programming is based on three core concepts-
Inheritance, Encapsulation and Polymorphism. Where,
Inheritance is a mechanism for code reuse and to allow
independent extensions of the original software via
public classes and interfaces. Whereas, Polymorphism
mainly provides the ability to have several forms, and
Encapsulation an after effect of information hiding is
actually play significant role in data abstraction by hiding
all important internal specification of an object and
showing only external interface. Now, a programming
without these characteristics is distinctly not object-
oriented that would merely be programming with some
abstract data types and structured coding [36]. But
these are not the only factors directing the course of
testing in object oriented software, along with them three
more identified features namely coupling, cohesion and
size complexity. All these features and their influence on
testability has already been highlighted in our previous
work[4], [5]. Hence these six identified object oriented
programming core features would be necessarily
required to assess testability for object oriented software
at design level. All these internal quality characteristics —
Encapsulation, Inheritance, Coupling,  Cohesion,
Polymorphism and Size & Complexity are as defined
below in Table 1along with details of their specific
relation on testability. The relation between these
features and testability has been build based on
thorough study of many publications [2], [20], [35], [38],
[39]etc.



Table 1 : Object Oriented Design Feature Affecting Testability

OO Feature | Definition
Affecting

Testability

Testability Relation

It is defined as a kind of abstraction
that enforces a clean separation
between the external interface of an

Encapsulation

Encapsulation provides explicit barriers among
different abstractions and thus leads to a clear
separation of concerns. Thus if not used

object and its internal | appropriately it makes system more complex and
implementation difficult to trace and test. But yes separation of
concerns is good for testability.
Inheritance It is a measure of the ‘is-a' | Inheritance has a significant influence on
relationship between classes. complexity, understandability, reusability and

testability. Inheritance is one of the major test
generation factors[29].

methods included in the class and
capture the complexity of the class.

Coupling It is defined as the interdependency | Strong coupling complicates a system since a
of an object on other objects in a | module is harder to understand, change, or correct
design. by itself if it is highly interrelated with other modules.

Thus low coupling is considered good for
understandability, complexity, reusability and
testability or maintainability

Cohesion It defines as the internal | Cohesion is one of the measures of goodness or
consistency within the parts of | good quality in the software as a cohesive module
design. is more understandable and less complex. Low

cohesion is associated with traits in programming
such as difficult to maintain, test, reuse, and even
understand.

Size & | I's the measure of size of the | Size & Complexity has a significant impact on

Complexity system in terms attributes or | understandability, —and thus testability or

maintainability of the system.

Polymorphism | Polymorphism allows the
implementation of a  given
operation to be dependent on the
object that “contains” the operation
such that an operation can be
implemented in different ways in
different classes.

Polymorphism reduces complexity and improves
reusability. More use of polymorphism leads more
test case generation [29].

Now all the above mentioned key features can
be measured by many object oriented metrics options
available as discussed earlier in our previous article [6].
Most of these metrics are accepted by practitioners on
‘heavy usages and popularity’ and by academic experts
on empirical (post development) validation. But to keep
study simple from further evaluation perspective we
have suggested the few basic but popular metrics
amongst testability researchers. Out of all the popular
metrics suites discussed in our previous work [41] few
of these static metrics are as explained below in Table2
have been suggested for the evaluation of each of these
feature and their effects on any object oriented software
testability at design time.

As described in Table2 below for Encapsulation
evaluation number of methods metrics (NOM) is being
suggested by many researchers for the effect of
information hiding on testability[16], [42]. So we kept it
for encapsulation evaluation for our model too.
Inheritance is evaluated either using Number of Children
metrics (NOC) or Depth of Inheritance Tree (DIT) two of

the most popular and efficient inheritance metrics [22],
[36], [41], [42]. For Coupling we suggested coupling
between objects (CBO) and for cohesion Li & Henry
Cohesion between Methods metrics version (LCOM).
These two were the most sought after and unparalleled
metrics available for assessing coupling and cohesion
effect on testability as per literature study and popularity
amongst industry practitioners [10], [20], [22], [24],
[37], [43].Though Size & Complexity can be easily
measured by many metrics in this category such as
number of classes (NOC) ,number of attributes (NOA),
weighted method complexity (WMC) metrics but due to
its significant role, popularity and association in number
of test case indication pointed WMC is most appropriate
[8], [28], [44]. Polymorphism is one of the underlying
factors affecting testability but as quite stressed by early
researchers like Binder and others [8], [25] as it results
in testability reduction ,we suggest chose polymorphism
factor metrics (POF/PF) one of the quick and reliable
polymorphism  evaluation method for testability
assessment.
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Table 2 : Selected Metrics Details for Testability Evaluation

Testability Metrics Name Description
Factor
Encapsulation No of Method (NOM ) This metric is the count of all the methods
Inheritance No of Children (NOC)/ Depth of | Where NOC metric is the count of children of super-class
Inheritance Tree (DIT) in the design and DIT metric is the distance of a class
from the root.

Coupling Coupling Between Object (CBO) | This metric count of the different number of other classes
that a class is directly coupled to. (Two classes are
coupled when methods declared in one class use
methods or instance variables defined by the other

class)

Cohesion Cohesion Metric (LCOM) This metric computes the relatedness among methods
of a class based upon the parameter list of the methods.

Size & | Weighted  Method  Complexity | It s the count of sum of all methods complexities in a
Complexity (WMC) class
Polymorphism | No of methods overridden (NMO) It is count of overridden method in a subclass

IV. QUALITY FACTORS & PROPOSED
TESTABILITY ASSESSMENT MODEL

Our proposed testability model is based on
Dromey’s software quality model [39] which has been a
benchmark in use for various quality features as well as
many testability models so far. So, as discussed above
we have already highlighted all the internal design
features from testability perspective as pointed by many
researchers. These features directly or indirectly affect
the quality factors which further make software may or
may not more testable. The studies indicate
encapsulation promotes efficiency and complexity.
Inheritance has a significant influence on the efficiency,
complexity, reusability and testability or maintainability.
While low coupling is considered good for
understandability, complexity, reusability and testability
or maintainability, whereas higher measures of coupling
are viewed to adversely influence these quality
attributes. Cohesion is viewed to have a significant
effect on a design’s understandability and reusability.

reusability. Out of six identified features four features
have been proposed in MTMOQOD testability model [16],
which does not cover the polymorphism and size &
complexity feature, which have also been found as
essential internal features by many researchers in
testability study [15], [22], [36], [37]. These six object
oriented features play a very significant role in testability
improvisation directly or indirectly through other quality
factors.

All the above mentioned studies lead to mainly
six identified external quality factors to assess testability
for object oriented software. These factors
are  —Controllability, Observability, Complexity,
Understandability, Traceability and Built-in-Test. Most of
these factors were pointed in Binder’s [8] research work
on testability. Many other researchers established these
factors relation too with testability as mentioned below in
table 3.We have identified these factors keeping in mind
significant role in testability as found out in our previous
research work and surveys e have identified These
factors get directly or indirectly affected by all of the

Size & Complexity has a significant
testability or

understandability, and
Polymorphism  reduces

impact on  above
maintainability.

complexity and improves

mentioned
complicate or reduce the task of testing hence reducing
or increasing overall testability of the software.

internal  features and

Table 3 : External Software Quality Factors Affecting Testability

External Factors
Affecting Testability

Definition

Significant Testability Relation in
Literature

Controllability

It is the ability to control software input and

state. During software testing, some conditions

like disk full, network link failure etc. are difficult

to test. Controllable software makes it possible

to initialize the software to desired states, prior
to the execution of various tests.

Controllability is an important index of
testability as it makes testing easier [9],
[47]-[49].

Observability

Software observability indicates how easy to
observe a program in terms of its operational
behaviours, input parameters, and outputs. In
the process of testing, there is a need to
observe the internal details of software
execution, to ascertain  correctness  of

Observable software makes it feasible

for the tester to observe the internal

behaviour of the software, to the

required degree of details, Hence

observability increases testability in the
system [9], [47], [49].
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processing and to diagnose errors discovered

during this process possibility to observe the

output and state changes that occur in
software.

Complexity

It is basically described as the difficulty to
maintain, change, understand and test
software.

High Complexity of the system is
actually an indicator of decreased
system testability [43], [42], [50], [51].

Understandability

It is the degree to which the component under
test is documented or self-explaining.

An understandable system is easily
testable and [14], [52]-[54].

Traceability

It is the degree to which the component under

test is traceable in other words the

requirements and design of a given software
component match.

A non-traceable software system
cannot be effectively tested, since
relations between required, intended
and current behaviours of the system
cannot easily be identified[8], [44].

Built In Test(BIT)

Built in testing involves adding extra

functionality within system components that

allow extra control or observation of the state of
these components.

BIT actually provides extra test
capability within the code for separation
of test and application functionality
which makes software more testable by

better controllability and improved
observability [8], [19], [55], [56].

Now after listing all the internal object oriented
programming features which directly affect testability
and all external quality factors which are also indicators
of testable software, we have to identify the link between

the two. As found on the basis of above literature survey
the influence of all internal features over external quality
features is briefly explained below in Table 4 below:

Table 4 : Influence of Internal Object Oriented Programming Features over External Software Quality Factors
Affecting Testability

Encapsulation | Inheritance | Coupling | Cohesion Size (S) | Polymorphism
(E) ) (Cp) (Ch) (P)
Controllability (Ct) J 3 0 \
High E-Low Ct - High Cp - High Ch- - High P-Low Ct
Low Ct High Ct
Observability (O) s 0 \’
High E - High | -High High P-Low O
Low O 0 i i i
Complexity (Cx) N T J High 0 \2
- Low I - High High Cp- Ch - Big S- High P -
Cx More Cx Reduce Cx More Cx Reduce Cx
Understandability d J 0 \’
L) Low | - High Low Cp- High Ch- Big size -
i U High U High U Low U i
Traceability (T) ¥ N \2
High E - - High Cp- - Low Size - -
Low T Less T More T
Built In test (BIT) 0 0 \’
High E — More - High Cp- High Ch- - -
BIT More BIT Less BIT

(Where { indicates inverse relation and T indicates parallel relation)

The table actually elaborates the contribution of
each of these internal programming features towards
the six major quality factors which are directly linked to
testability. Hence we may say that Testability requires
Low Coupling, Adequate Complexity,  Good
Understandability, High Traceability, Good observability,
Adequate control and more Built in test. In spite of
having lot of measurement techniques for testability
evaluation using some or the factor or few of the above
mentioned metrics, testability has not yet been found to
be evaluated from these factor perspectives. The study

still does not show an elaborative impact of all of them
together for testability improvisation or test effort
reduction which is what motivated us for proposing this
new model.

So, the proposed testability assessment model
with respect to internal design features using static
metrics is based on six above mentioned object
oriented features from testability perspective as pointed
in Binders research too [8]. The proposed model is as
follows:
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Figure 1 : Object Oriented Software Testability Assessment Model

V. CONCLUSION & FUTURE SCOPE

In this paper an evaluation model for testability
assessment during design and analysis phase based on
external factors and their relation with internal object
oriented programming features has been proposed.
These factors directly or indirectly affect testability and
can be used for software testability measurement. On
the basis of detailed study we may say that Testability
requires Low Coupling, Adequate Complexity, Good
Understandability, High Traceability, Good observability,
Adequate control and more Built in test.

The above proposed model requires to be
evaluated using some technique which helps in
validating these criteria’s, sub-criteria’s and their
significant quantifiable role in testability assessment. We
may use one of the formal Multi criteria decision making
(MCDM) technique proposed by Satty [57] known as
Analytic Hierarchy Process (AHP). The selected
technique would be applied on the proposed model in
our future research work. This would help the stake
holders decision making more faster along with easing
reducing testing effort.
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Absiract- In this paper linear equations are discussed in detail
along with elimination method. Guassian elimination and
Guass Jordan schemes are carried out to solve the linear
system of equation. This paper comprises of matrix
introduction, and the direct methods for linear equations. The
goal of this research was to analyze different elimination
techniques of linear equations and measure the performance
of Guassian elimination and Guass Jordan method, in order to
find their relative importance and advantage in the field of
symbolic and numeric computation. The purpose of this
research is to revise an introductory concept of linear
equations, matrix theorey and forms of Guassian elimination
through which the performance of Guass Jordan and
Guassian elimination can be measured.

Keywords: direct, indirect, backward stage, forward
stage.

I. INTRODUCTION

system of equation is a set or collection of
Aequations solved together. Collection of linear

equations is termed as system of linear equations.
They are often based on same set of variables. Various
methods have been evolved to solve the linear
equations but there is no best method yet proposed for
solving system of linear equations[1]. Various methods
are proposed by different mathematicians based on the
speed and accuracy. However speed is an important
factor for solving linear equations where volume of
computation is so large. Linear equation methods are
divided into two categories. Direct and Indirect. Each
category comprises of several elimination methods used
for solving equations. this paper deals with Guassian
elimination method, a direct method for solving system
of linear equations. An introductory portion of Guass
Jordan elimination is also carried out in order to analyze
the performance of both methods. Indirect methods are
basically iterative methods and these methods have an
advantage in a sense that they require fewer
multiplication steps for large computations. lterative
methods can be implemented in smaller programs and
are fast enough. With study of system of linear equation
one must be familiar with matrix theory that howdifferent
operations are performed on a desired matrix to
calculate the result.

Author a o p GO ¥ : Department of computer science Fatima Jinnah
Women University, RWP. e-mails: rabia.khan1050@gmail.com,
suriya_rehman@yahoo.com, r.ali_naqvi@yahoo.com,
nargis.munir@yahoo.com, memoonakhanam@gmail.com

[I. HisTOrRY OF GUASSIAN ELIMINATION][2]

Classic books on the History of Mathematics,
as well as recent studies on this subject, place the
origins of Guassian Elimination in a variety of ancient
texts from different places and times: China, Greece,
Rome, India, medieval Arabic countries, and European
Renaissance. However, it is not exact to say that these
ancient texts describe what we understand today as the
method of Guassian Elimination, since these texts
mainly present some specific problems that are solved
in a way that is accepted as Guassian Elimination,
butthey do not include any explicit statement of the set
of rules that constitute the method of GE. The
schoolbook elimination period corresponds to the
development of GE essentially as it is presented
incurrent high school textbooks. This period started with
Isaac Newton who lectured on Algebraas it appeared in
Renaissance texts.

Isaac Newton established first the rules of
Gaussian elimination as they are still presented in
current high school textbooks. Carl Friedrich Gauss
developed efficient methods for solving normal
equations, i.e., the special type of linear equations that
may arise in solutions of least square problems, via
Gaussian elimination of linear equations via hand
computations.

[1I.  GQUASSIAN ELIMINATION

Guassian elimination is the standard method for
solving linear equations. As it is a ubiquitous algorithm
and plays a fundamental role in scientific computation.
Guassian elimination is a tool for obtaining the solution
of equations, to compute the determinant, for deducing
rank of coefficient matrix. However Guassian
Elimination depends more on matrix analysis and
computation. It emphasis on block pivoting, methods of
iteration and a means to improve the computed solution
quality. It involves two stages forward and backward
stage.

Forward stage: Unknowns are eliminated in this stage by

manipulation of equations and constitute an echelon
form.

Backward stage: it is related with back substitution
process on the reduced upper triangular method
resulting in a solution of equation.

© 2015 Global Journals Inc. (US)

Global Journal of Computer Science and T echnology (C) Volume XV Issue V Version I H Year 2015



(C) Volume XV Issue V Version | E Year 2015

Global Journal of Computer Science and T echnology

a) Steps to Solve Guassian Elimination

Guassian Eliminationis systematic application of
elementary row operations in system of equations [2]. It
converts the linear system of equations to upper
triangular form, from which solution of equation is
determined. Guassian elimination is summarized in the
above mentioned steps[3]:

i. Augmented matrix must be written for the system of
linear equations..

ii. Transform A to upper triangular form using row
operations on{A/b}. diagonal elements may not be
zero.

ii. Use back substitution for finding the solution of
problem.

-Consider the system of linear equations with
involving n variables[3].

ApiXy F AgpXo + ...

+ a.X, = a4,n+1
+ AyX, = 8,N+1
+ ag.X, = ag,n+1

amX; + aX + ...+ aX, = a,n+1

Where a; and a,..are constants, xi's are

variables. The system becomes equal to:
AX=B

d11312a13 -+ A1p X1

app Azpaz3 - Azp || X2 A1n+1

_|a 2n+1

33133233? a3n. X3 |= a 3,n_+1

' ’ ' an,1‘1+1

dipdpaszp - App dLXy

Step 1: Store the coefficients in an augmented matrix.
The superscript on a; means that this is the first time that
a number is stored in location (i, j).

ajp Q12093 - Q1 Ant1
Az; Q2023 .02y | A2 n41

az; Q32033 .43 | 3041

A1n Q2n A3n - Opp an,n+1

Step 2 : If necessary, shift rows so that ad10 ,

theneliminate x1 in row2 through n .The new elements
are written aij to indicate that this is thesecond time that
a number has been stored in the matrix atlocation (i, j).

a1 412893 A1 | A1n+1

0 az03...Qz, |Q2n+1
0 aszasz..az, |azn+1

0 Qzpn A3p - Opp an,n+1

Step 3 : New elements are written aij indicate that this is
thethird time that a number has been stored in the
matrix at location (i, j) .

© 2015 Global Journals Inc. (US)

[ ajr 12013 A1 | Q141
| 0 0azs...az, [Azn+1
0

0 assz ...dszy a3‘n+1
L o

Final result after the row operation may result in

0asz, ... aplanns

above form:
ay; Q12013 Qi A1 41
[ 0 0Oays...ax |qnt
0 Oagz..az, |30+
[ 0 0 0. aylaul

b) Sequential Algorithm — Gauss Elimination Method[4]
Input : Given Matrix a[1 : n, 1: n+1]
Output : x[1: n]

1.fork = 1ton-1

2. fori=k+1ton
3.U = gy/ay

4. forj=kton+1

5. aij = a;—u * ak
6. next |

7.nexti

8. next k

9.x, = a,n+1/ann

10. fori = nto 1 step -1
11.sum=20

12 forj=i+1ton

13. sum = sum + a; * x;
14. next |

15.xi = (a,n+1 - sum)/g;
16. next i

17. end

c) Guassian Elimination Through Partial Pivoting

In actual computational practice, it is necessary
to permute the rows of the matrix A (equivalently, the
equations of the system Ax = b) for obtaining a reliable
algorithm.

The permutations are performed on line as GE
proceeds and several permutation (or pivoting). Partial
pivoting involves the following steps:

Step 1: Select the equation having the larger 1%
coefficient in system of equation and place it at the 1%
entity of matrix.

23 -1 1 6 4 1 9
2 5 1 31> 2 51 3
6 4 1 9 2 3-11




Step 2 : Now perform the elementary row operations
and convert the matrix into upper triangular form by
using the pivot equation. The resultant matrix after
operations may result in the form:

6 4 1 9
[0513]
0 0-11

Step 3 : Make the equation equal to the number of
variables and determine the solution of equation.

d) LU Factorization Guassian Elimination

LU factorization is the most important
mathematical concept used in Guassian Elimination
method. It plays a key role in the implementation of GE
in modern computers, and, finally, it is essential to
facilitate the rounding error analysis of the algorithm. LU
factorization method is performed in three steps [5]:

i. A=LU, compute the LU factorization.

ii. Fory solve the lower triangular matrix as Ly=b by
using forward substitution method(i.e, start by
computing the first unknown as y1=b1 from the first
equation, after that compute the second unknown
using the value of previous variable and so on.

ii. Compute x for the upper triangular matrix using the
relation Ux=y by using backward substitution

method.
Consider the following matrix of the form
Ax=Db:
11012013014 X1 by
_[@21022023004) (X2 f b,
a31032033034 |’ x3|’ bs
41042043044 X4 b,

Transform the matrix A into lower and upper
triangular matrix for the further computations. Let lower
triangular matrix be L and upper triangular matrix be U.

aq 0 0 0
L=| %2192 0 0
asz; azxasz 0

Q41 Q42043044

a11A120130A14
U= 0 ayaxax
0 0 azzas,
0 0 0 Ayy

From these upper and lower triangular matrix
perform the computations for both equations listed in
step ii. Calculate the values of unknown.

IV.  GUASSIAN ELIMINATION AS
COMPUTATIONAL PARDIGMI6]
Sparse Guassian Elimination was studied in the

early 70’s. For the vertex elimination on the undirected
graphs a graph model was proposed. The structural

properties of the vertices has been a major research in
the last decades. Also work on optimal elimination tree
was carried out, which proved of no importance in
sparsity preserving elimination trees, looking towards
optimal elimination trees could result in non linear fill.
There has been minimum use of tree related graphs
elimination outside the sparse Guassian Elimination.
Cholesky factor is  described in terms of different set of
vertices: sets of predecessor and successor, chain
elimination and elimination sets. The model of Guassian
Elimination gives a precise description of interaction
between master, sub problems which are hidden in
formulation of dynamic programming. In case of solving
blocked linear equations with PDS matrices, proposed
model of computation is a straightforward extension of
Guassian Elimination (point wise).

Transformation associated with elimination of
vertex is simply block elimination using submatrix of
block diagonal as block pivot.

One application regarding computational model
is in the context of solution of asymmetric blocked
structural system of linear system of equations which
demonstrates an indirect use in process of solution,
rules of assignments of columns to block for block
elimination process. These rules provide a new concept
of pivoting. Consider zero subcolumn in original data
and non zero in partially reduced matrix. Computed
subcolumn remains in the column space of some
subcolumn in the original data. Substituting one of these
subcolumn to the considered subcolumn is appealing.
It is complementary to sparse preserving elimination.
Cholesky Factorization method is motivated by solution
of so called normal equations that come from
linearalized KKT system in the context of Newton
method.

While considering interior point for solving large
scale block problems, from a numerical point of view to
solve linear system of equations is of great
consideration. Smallest height elimination trees tend to
have maximum number of leaves. Block Cholesky
includes block LU factorizations, the coefficients of
submatrix that correspond to the leaves is the original
data. Incomplete factorization consists of factorization
from leaves up to the level where data is to be
transformed several times by preceding block
eliminations.

V.  ALGORITHMS

a) Guassian Elimination[7]
1. {begin Reduction to Triangular form}

fori=11to N- 1 do
fork=i+1toNdo
a;=fl(aga,

forj=i+1toN+1do
ay= flifay —a* ay
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2. { begin back-Substitution}

Xn= flay 1/ @)

for i= N-1 downto 1 do

for j = N downto 7+ 1do

ains = fl(@ nei-ay*x)

x=fl(aj n.1/ay)

b) Guass Jordan

1. {begin Reduction to Diagonal Form}

fori = 1to Ndo

fork = 1 to N(excepti) do

forj=1+ 1to N+1do

a, = fl(ay/ay)

forj=i+1toN+1do

ay = fl(ag-a*ay)

2. {beginSolving Diagonal System}

fori=1toNdo

VI. PERFORMANCE COMPARISON OF (GUASSIAN
ELIMINATION WITH GUASS JORDAN
Guassian elimination and Guass Jordan

methods are compared and analyzed on the basis of
execution time explained in the following table

No of Time of Time of Guass
variables Guassian Jordan
Elimination (millisecond)
(millisecond)
2 14 25
3 16 31
4 20 36
5 26 39
6 29 56
7 46 76

Comparison through execution time

From the above mentioned results its clear that
Guassian elimination is more faster than Guass Jordan
method. Therefore, an efficient technique for solving
linear system of equations, determining the values of
unknowns in less time and less complicated procedure.

VII.  CONCLUSION

There are different direct and indirect methods
which are used to compute the linear system of
equations. Guassian Elimination is a type of direct
method used to calculate the unknown variables. Many
scientific and engineering domains of computation may
take the form of linear equations. The equations in this
field may contain large number of variables and hence it
is important to solve these equations in an efficient
manner. This paper comprises of Guassian Elimination
method an efficient method to solve these equations.
Although the comparison on the basis of execution time
is carried out along with the Guass Jordan method and

© 2015 Global Journals Inc. (US)

it has been concluded that Guassian Elimination is
faster than the other elimination methods and it is used
in various scientific fields where large number of
computations are performed by elimination of variables.
Our future directions are to use and develop the simple
and efficient method for non linear system of equations.
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Streaming Analytics over Real-Time Big Data

Ranjitha P

Abstract- A portal is developed using open source tool called
Liferay for water management and city management using
data acquired from sensors deployed in overhead water tanks
and across the city at different locations. The parameters
captured from sensors are water level and parameters
captured sensors deployed across the city include dust, UV,
temperature, light, humidity, sound and air quality. Data
generated by these sensors amounts nearly megabytes of
data per day and gigabytes on an annual rate. Real time
analytics help in monitoring and management of water
resources and rate of pollution across the city. Visualizations
are provided in the form of a time series graph. The visual
representations are plotted using d3.js graphs in real-time,
hence allowing the users to take corrective decisions with
respect to water usage and managing pollution across the
city.

Index Terms.: D3.s, stream processing, siddhi CEP, big
data analytics, liferay.

[. [NTRODUCTION

ensing elements are growing rapidly in all areas of
day-to-day life leading to large volumes of data

generation. Data generated in this manner is
considered as streaming data which is continuous in
nature. This leads to the notion of Big Data as it refers to
the velocity aspect of Big Data. Though a large amount
of data is generated, extracting meaningful and useful
contents from such streams is highly motivated in order
to make timely decisions. These timely decisions can be
achieved only when the data obtained is processed,
analyzed and visualized as and when it arrives (i.e., in
real-time). Visualizing and analyzing such huge streams
is referred to as Big Data Visualization and Analytics.

a) Big Data Processing

There are two types of Big Data processing — 1.
Batch based stored data processing 2. Real-time data
stream processing [6]. Batch based processing handles
historical data while the Real-time stream processing
handles on-the-fly data. Batch based processing is used
when we first store the data and then perform analytics
as a later part, while real-time data stream processing
performs analytics as and when the data arrives
irrespective of whether the data is stored or not.

The key data processing approach for handling
real-time streaming data is Complex Event Processing
(CEP) [5]. It infers events or patterns from multiple
sources of data and identifies meaningful events among
them and responds with possible quick decisions. In
this paper, we are considering events to be the flow of

Author: Department of CSE, MSRIT, Bangalore, India.
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water in various overhead water tanks within a campus
and data generated from sensors which capture dust,
light, sound, humidity, air quality, UV and temperature
that are deployed across the city. Events here refer to
the change of state in generation of data.

The primary functionality is to match queries
with events and generate response immediately. In this
methodology, stored queries are run over dynamic data
streams. In general, it is just the reverse procedure of
traditional databases. Hence such a processing plays a
crucial role in Big Data analytics. Siddhi — CEP, an open
source complex event processing engine which is under
Apache license is used [7].

b) Big Data Analytics

Applying Big Data analytics on such large data
sets enables to uncover hidden patterns, correlations
and preferences. Such an analysis improves the
performance and efficiency. It thus brings real value to
the data. It deals with what attributes of real-time data
has to be captured for analyzing and visualizing. The
critical parameters are given utmost importance. It deals
with collecting, organizing and analyzing large data sets
to discover patterns.

c) Big Data Visualization

Visualizations are always more understandable
and appealing to the end users than continuous raw
data streams. Smarter visualizations result in smarter
and quicker decisions. These data visualizations can be
in the form of charts, graphs, maps, etc. which can be
placed within a portal or a web page. In this paper, we
have considered the visualizations for parameters
captured from the sensors such as water level,
salt/chlorine  content, PH, dissolved salts and
temperature which are plotted through d3.js graphs in
real-time within a Liferay portal based on the location of
the buildings.

I1. RELATED WORKS

The prevalent use of sensors has led to Big
Data which traverses enterprise data processing
pipelines in a streaming fashion leading to online
analytic capabilities. Statistical anlysis and data mining
can be used for real-time systems by implementing over
the same system [1]. Timely analytics over Big Data
made up of huge data sets is the key factor. Sensors
that generate Big Data are from various fields such as
intelligent transportation with road and vehicle sensors,
financial market trading and surveillance, crowd control,
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military decision making, large scale emergency
response and early warning of natural disasters [2].

To handle such a huge data, visual analytics is
important because humans have the ability to gain quick
insight and take quicker decisions. Computation of
results obtained from such huge data has to be precise
[38]. Dynamic Visual Analytics is the process of
integrating knowledge discovery and interactive visual
interfaces to facilitate data stream analysis and provide
situational awareness in real-time [8].

D3.js is a web visual presentation tool for big
data that provides graphical statistics of data flow. D3
achieves visualization through data loading, data
binding, analytic transformation elements and excessive
element. D3 uses CSS3, HTML and SVG (Scalable
Vector Graphics) on the web. Data visualization
technology views each data item as a single pixel
element and hence large number of data sets constitute
image of the data. Data Vvisualization conveys
information by using graphical tools and zoom features

[9].
[II.  METHODOLOGY

CEP ENGINE
(SIDDHI QUERIES)

REAL-TIME
SENSOR DATA

\4

LIFERAY PORTAL

Figure 1 : High Level Design

In order to sense the usage of water and
pollution level within a city, water level sensors and
sensors that capture dust, light, sound, humidity, air
quality, UV and temperature are deployed into water
tanks and across the city.

Constant power supply and stable WIFI
connection are made available for the duration of the
project. These sensors use less bandwidth and
electricity.

An APl is created for these time-series data
streams. At first, a source is created using POST
method. POST can be empty or have an
application/JSON body. Then the source info is fetched
using the GET method. Data is sent after authorization
modeled after Heroku'’s token based authorization. Later
data is read in pages either in ascending chronological
order or descending chronological order with latest
results or entries being visualized. Also an option to
visualize historical data is provided through the facility to
choose from calendar option.
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Figure 2 : Flow Design of Methodology

Figure 2. shows the flow of data along the
different portlets.

According to the high level design in Figure 1,
sensors generate real-time data which serves as the
input to the CEP over which the data is processed and
executed. After processing, the outcomes of the various
queries are visualized in the form of D3.js graphs within
a portal technology called Liferay.

IV. INPUT

The input to obtain the data visualization is a
stream of data which can be either in CSV (Comma
Separated values) or JSON format. And data can be
either offline (Stored or historical data) or online (real-
time data). The timestamps chosen are 1/min for a data
generated from water level sensors and 1/10secs for
data generated from sensors deployed across the city
to counter pollution. Based on the location of the sensor
selected, the visualizations are made available to the
end users. These visualizations should be compatible
on desktops, tablets and mobile phones.

V. PROCESSING

Siddhi CEP queries reside in the CEP engine.
The incoming data stream is run against appropriate
Siddhi queries and the results are generated and the
same queries can be visualized in D3.js graphs. These
queries process event patterns. Based on the event that
arises in the incoming data stream, that particular query
gets executed for the visualization.

Sample Siddhi Query —

From DataStream #window. External
Time (timeStamp,200)

insert into Window Stream

In this query, we are detecting the rate drop
based on time window where rate drop > 200.

VI.  OuTPUT

The output will be a graph plotted against time
stamp and water level. These graphs are plotted using
D3.js which is a javascript library for manipulating
documents [4]. The streaming data is captured in real-
time and the graph also moves/changes along with time
as the new data arrives. This graph will be a part of the
portal technology called as Liferay which is a web based
technology that provides personalization, single sign on,
responsive and content management. Within a portlet,
there will be a group of associated portlets. In this
scenario, the various portlets are login portlet, Google



map portlet for location selection, chart portlet for graph
visualization.

The user logs in through the login portlet and
selects a location in a Google map portlet as well as the
chart settings he wants to visualize. Based on the
selection made in the Google map portlet, the water
usage or the level of dust, sound, light, UV, humidity, air
quality or temperature of that particular location will be
visualized in the graph portlet.

Sample output —

Figure 3 : Sample Graph

Time series graph plays a prominent role in
these visualizations. The graph visualization gets
highlighted with a spot at a particular point in the graph
when aggregate queries are run.

VII. [MPLEMENTATION

The following results in Figure 3 and Figure 4
represent the time series visualizations. Here the graph
is plotted against timestamp and data. The data can be
water level or data from dust sensor, sound sensor,
humidity sensor, light sensor, temperature sensor, air
quality sensor or UV sensor.

Different visualizations can be realized based
on what parameters of the data are captured by the
sensors thus helping the users to smartly manage water
and pollution level within the city. The main goal is to
perform analytics on data-in-motion.

The challenges include fault-tolerance in the
cluster where application is deployed, handling
continuous data flow in mission critical applications with
very minute disruption and resource wastage when the
data input rate is non-uniform.

The most appropriate visualization is made
available to the end users as part of the portal. The
visualization obtained should be easily understandable
S0 as to take quicker decisions.
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Figure 3 : Results for Smart Water Management
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Figure 5 : Results for Sense City
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Figure 6 : Scatter Plot Results

VIII.  FUuTuRE WORK

As part of future work, we extend the Big Data
visualization techniques to different formats.

a) ARIMA Algorithm
Autoregressive Integrated Moving Average is a
model that understands the data and predicts the future
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points in series which is known as forecasting. It is
referred to as ARIMA (p, d, g) or ARIMA (AR, |, MA).

Where p - auto regression
d - Integration
g — Moving average
This concept is used to predict what the future

water levels will be based on the current water levels for
a particular time series of data.

b) Scatter plot representation of water usage at
different buildings within the campus. These are
plots of data points on a horizontal and a vertical
axis to show the usage of water at different
buildings. At the same time building with isomorphic
water usage can be grouped under the same
cluster on the scatter plot.

c) To implement a similar Big Data analysis for
different sensors that capture dust, airquality,
sound, light, temperature and humidity.

IX. CONCLUSION

As the sensors generate huge amount of data, it
is considered as Big Data by the velocity aspect of it. It
is very important to analyze, process and visualize Big
Data as it help in making meaningful and quicker
decisions. This is very important in mission critical
applications. Processing the data on-the-fly is achieved
with the help of Siddhi CEP. Visualizations are more
appealing and understandable. D3 graphs serve the
purpose of visualization. As per the case of smart water
management within a campus, allows us to make better
usage of water and thus avoid wastage.
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’ Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not convenient, and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e  Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications.

Research letters: The letters are small and concise comments on previously published matters.

5. STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
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.
e 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):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.
. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.

You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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