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Abstract- Feature Selection is a process of selecting a subset of relevant features from a huge
dataset that satisfy method dependent criteria and thus minimize the cardinality and ensure that the
accuracy and precision is not affected ,hence approximating the original class distribution of data
from a given set of selected features. Feature selection and feature extraction are the two problems
that we face when we want to select the best and important attributes from a given dataset Feature
selection is a step in data mining that is done prior to other steps and is found to be very useful and
effective in removing unimportant attributes so that the storage efficiency and accuracy of the dataset
can be increased. From a huge pool of data available we want to extract useful and relevant
information. The problem is not the unavailability of data , it is the quality of data that we lack in.. We
have Rough Sets Theory which is very useful in extracting relevant attributes and help to increase the
importance of the information system we have. Rough set theory works on the principle of classifying
similar objects into classes with respect to some features and those features may collectively and
shortly be termed as reducts.
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Performance Analysis of Quickreduct, Quick
Relative Reduct Algorithm and a New Proposed
Algorithm

Ashima Gawar

Abstract- Feature Selection is a process of selecting a subset
of relevant features from a huge dataset that satisfy method
dependent criteria and thus minimize the cardinality and
ensure that the accuracy and precision is not affected ,hence
approximating the original class distribution of data from a
given set of selected features. Feature selection and feature
extraction are the two problems that we face when we want to
select the best and important attributes from a given dataset
Feature selection is a step in data mining that is done prior to
other steps and is found to be very useful and effective in
removing unimportant attributes so that the storage efficiency
and accuracy of the dataset can be increased. From a huge
pool of data available we want to extract useful and relevant
information. The problem is not the unavailability of data, it is
the quality of data that we lack in. We have Rough Sets
Theory which is very useful in extracting relevant attributes and
help to increase the importance of the information system we
have. Rough set theory works on the principle of classifying
similar objects into classes with respect to some features and
those features may collectively and shortly be termed as
reducts.

In this paper, we have discussed Quickreduct and
Quick Relative Reduct algorithm and also proposed a new
algorithm. A comparative study between these two algorithms
is also done. The experimental results show that Quick
Relative Reduct algorithm is better than Quickreduct algorithm.
The analysis is carried out on synthetic datasets.
Keywords. data mining, rough set, quickreauct, quick
relative reduct, feature selection, feature extraction.

[. [NTRODUCTION

a) Feature Selection and Feature Extraction

t to the process of finding out and select minimum

subsets of attribute from a large set of original

attributes and finally select the minimal one. The aim
behind the process is to reduce dimensions across the
datasets, remove the attributes which have no
significance and identify the most important and useful
attributes. (Zhang et al., 2003) It will help in improving
and increasing accuracy and lessen the time that the
algorithm will take for its computation.

We have organized the remaining paper as
follows : section 2 briefs about the data set used for the
study. Section 3 describes the Quickreduct algorithm.
Section 4 describes Quick Relative Reduct algorithm.

Author: MCA from Institute of Information Technology and Manage -
ment, Janakpuri, New Delhi. e-mail: ashima_gavar@yahoo.in

Section 5 explains the analysis of the comparison made
between the Quickreduct and the Quick Relative Reduct
algorithm. Section 6 suggests some improvement in the
QuickReduct algorithm and finally Section 7 states the
conclusion of the paper.

b) Reducts

The minimal set of attributes that will identify the
other attributes of the dataset thus improving its
accuracy and efficiency are called reducts.(Jothi and
Inbarani , October 2012) Mathematically , a reduct of an
algebraic structure that is calculated by removing some
of the operations and relations of the mathematical
structure we are using. In a reduct we keep only those
attributes that are similar in nature and consequently
have the goal of set approximation . Usually we can find
several such subsets and those which are minimal
among those are called reducts.
Given an information table S, an attribute set R
At is called a reduct, if R satisfies the two conditions:
1. IND(R) = IND(AY);
2. Foranya€R,IND(R-{a}) = IND(A).

c) Rough Sets

Rough set theory provide a novel
methodological approach for approximation of large
sets and describing the knowledge. In rough set theory
firstly we collect a sample object set and store the
feature values in information tables. Rough sets help us
to find reducts without deteriorating the original quality
of the dataset.

Characterization of Rough sets cannot be done
in terms of information about the elements of rough
sets. With every rough set a pair of precise sets, known
as the lower and the upper approximations of the rough
set. The lower approximation contains all the objects
which definitely belong to the set and the upper
approximation contains all objects which may possibly
belong to the set. The difference between the upper and
the lower approximation constitutes the boundary region
of the rough set. Approximations are the fundamental
concepts of rough set theory.

Rough set theory can be described as a formal
methodology that can be employed to reduce the
dimensions of datasets and is used as an
preprocessing step to data mining. The reduced

© 2014 Global Journals Inc. (US)
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dimensionality improves the runtime performance of an
algorithm. Rough Set theory (Suguna and Thanushkodi ,
2010) is a mathematical approach that is based on the
principle that if the degree of precision in a dataset is
lowered then we can more easily visualize the data
patterns. The main aim is to approximate the lower and
upper bounds. Rough set based data analysis initially
analyses the data table called decision table in which
the columns are labeled by attributes and rows
represent the objects. The entries of the table will
contain the value of the attributes . Attributes of the
decision table are divided into two disjoint groups which
are called decision and condition attributes respectively.
Any rough set is associated with a pair of precise sets
which are called the lower and upper approximations of
the rough set is associated ( Yiyu and Yan 2009).

II.  DATA PREPARATION

We have manually performed analysis on the
test datasets . The first dataset contains information
about AUTOMOBILE and the second one contains
information contains data about COMPUTER.

[1I.  QUICKREDUCT ALGORITHM (QR)

I Quickreduct algorithm we remove the
attributes so that the set we get after reduction provides

the same prediction of the decision feature as the
original set which is achieved by comparing equivalence
relations generated by sets of attributes. The attribute
selected for the first time is to be included in the reduct
set in the Quickreduct algorithm (Velayutham and
Thangavel, September 2011) is the degree of
dependency of that attribute which is not equal to
zero..The algorithm tries to find out a minimal reduct
without generating all possible subsets . Initially we take
an empty set and add in the empty set R those
attributes that will result in the greatest increase in
dependency value one by one until we get the maximum
possible value for the dataset.

Algorithm

1. R< {}// empty set

Do

T<R//take T

For all x € (C-R) // C is the core

If Y RU{x} (D) >YT(D)

TR U {x}

R«T

Until YR(D) == YC(D)

Return R

©®O®NDO AN

R—{}

A\ 4

v

T &R, forall x
belonging to (C-R)

A

False

True l

If (Y rup (D) > Y1(D))

R&T

T < RU{x}

Yr(D) == Y¢(D) 22

False

Return R

Figure 71: Stepwise execution of Quickreduct algorithm

© 2014 Global Journals Inc. (US)



[V.  QuicK RELATIVE REDUCT ALGORITHM

In Quick Relative Reduct

The algorithm is explained below :

Select next x

(Kalyani and karnan
2011)algorithm we find out the degree of relative
dependency after removing the attributes from the set. If
a attribute is removed and it causes the value of relative
dependency to be one then that attribute is eliminated
otherwise it is put in the core reduct. The process is
repeated again and again till the value becomes one.

The algorithm is explained below :

Else

NooOokwD =

End

Algorithm

R <« { list of conditional attributes }
Select x ¢ Conditional attribute from R
If dependency =1
Then “Eliminate the attribute “

R&{list of conditional

attributes ,x}

[

Select elimination of x

Dependency(x)=1?

R « { list of reduct }

False True
Eliminate x
A 4
R ={list of reduct }
Figure 2 . Stepwise execution of Quick Relative Reduct algorithm
V.  PERFORMANCE ANALYSIS
Table 1 . Results for Quick Reduct
Date set Attributes Instances Selected Reduct ? Optimal ?
Attributes
Automobile 4 8 3 Yes Yes
Computer 6 20 4 Yes No
Table 2 : Results for Quick Relative Reduct
Date set Attributes Instances Selected Reduct ? Optimal ?
Attributes
Automobile 4 8 3 Yes Yes
Computer 6 20 3 Yes Yes

© 2014 Global Journals Inc. (US)
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Both Quick Reduct and Quick Relative reduct
are reduct algorithms but the Quick Relative Reduct is a
more efficient algorithm as it calculates reducts without

calculating discemibility functions which can be
expensive. It includes a simple approach using relative
dependency.

4.5
4

QuickRelative Reduct

g

35
3

v .

2.5

2

1.5

1
0.5

0 T T T

Figure 3 Graph depicting performance analysis

VI.  PROPOSED ALGORITHM

We propose a new algorithm to overcome the
disadvantage of Quick Relative Reduct that in this
algorithm we calculate relative dependency and the
attribute is chosen with highest degree of dependency.
When the highest relative dependency value is
possessed by more than one attribute. For that purpose
we can introduce a significance factor associated with
every attribute and choose the attribute with greater
significance.

Significance factor (Jothi and Inbarani 2012) is defined
as:

Assume X € A is an attribute subset, X€EA is an
attribute, the importance of x for X is denoted by Sig X
x) = 1- [ X U {x}t | / |X] Where |X|=|INDX)]|.
Suppose U/IND(X) = U/X={X1, X2 .. Xn}then |X| =
[INDX) | => | Xi|2.|X]-|XU{x} | represents the
decrement of indiscernibility and also the increment of
discernibility as attribute x is added to X. The number of
selection methods is originally indiscernible in X, but it is
discernible in X u {x} and the increment of
indiscernibility is expressed by :

(IX] = XU A3 )X = 1= [XU{x} /X (6.1)

Proposed Algorithm :

Input : x : conditional attributes

Step 1: Take the R as the set of all conditional attributes.
Step 2 : Now select the conditional attribute.

Step 3 : Calculate the relative dependency of the
attribute.

Step 4 : If relative dependency of the attribute is one
then eliminate the attribute , Go to step 2.

Step 5: If relative dependency is not equal to one then
select the highest dependency attribute ,if two attributes

© 2014 Global Journals Inc. (US)

have same relative dependency then select the one with
greater significance.

Step 6 : R = { list of reduct }
Step 7 : Stop
Output : Reduct

VII.  CONCLUSION

In this we discussed the comparison analysis of
the Quickreduct and the Relative QuickReduct
algorithm. The Relative QuickReduct algorithm finds
reducts based on backward elimination of attributes and
the QuickReduct algorithm finds reducts based on
forward elimination. We also found out that Quick
Relative Reduct was better than the QuickReduct
algorithm. Also the Relative QuickReduct algorithm can
be modified further to improve the efficiency by
introducing the concept of significance factor. Further
work can be carried out on the defined algorithm to
explore its efficiency and accuracy. The analysis was
performed manually but the research can be carried out
further for further suggestions and improvements.
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Energy Efficient Branch and Bound based
On-Chip Irregular Network Design

Kalpana Jain ®, Naveen Choudhary ° & Dharm Singh ?

Absiracl- Here we present a technique which construct the
topology for heterogeneous SoC, (Application Specific NoC)
such that total Dynamic communication energy is optimized.
The topology is certain to satisfy the constraints of node
degree as well the link length. We first layout the topology by
finding the shortest path between traffic characteristics with
the branch and bound optimization technique. Deadlock is
dealt with escape routing using Spanning tree. Investigation
outcome show that the proposed design methodology is fast
and achieves significant dynamic energy gain.

Keywords. network on chip, shortest path, branch and
bound, routing.

[.  INTRODUCTION

nterconnection networks are used to meet the

communication demands of the numerous

processing elements in  high end parallel
supercomputers, telecom switches and more recently
their wide spread wuse is also seen for the
communication requirement in complex SoC[1] having
numerous processing elements. With the development
of integration technology, System on Chip composed of
numerous cores on a single chip has entered the billion
transistor era. As the microprocessor industry moves
from single core to multi core architectures, requiring
efficient communication among processor. A high
performance, flexible, scalable and design friendly
interconnection network design is highly preferred for
new SoC and chip designs. These interconnection
networks for complex SoC also referred as on chip
Networks. Network on chip have emerged as a viable
option for scheming scalable messaging architecture for
MPSOCs .In Noc, on chip micro networks are used to
intersect the various cores, which are better than bus
based systems, so used for dealing communication
issues. Early works are done for standard topologies like
mesh, torus etc where ftraffic cannot be statically
predicted however challenges are different for diverse
SoC with different core size, operation and
communication requirement. In Irregular NoC each node
can be connected to one or more core, as per the
constraint and design requirement and therefore are
best suited for application specific custom NoC design
[2, 3]. Here we propose a branch and bound [B&B]
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based heuristics for the design of customized energy
efficient irregular NoC assuming an area optimized floor
plan as a prerequisite.

[I. COMMUNICATION ENERGY AND
[RREGULAR NOC

Design of Irregular Network on Chip has two
main issues to be dealt with respect to the proposed
work that is calculating energy dissipated through the
network for data transfer and finding the routes between
the cores of network. Thus here we discuss the Energy
Model and Routing methods used.

a) Energy Mode/

Ye et al. [4] proposed a model for
communication for on chip networks. For regular
networks the channels length between the cores is of
uniform length. Thus the energy dissipated in
transferring 1 bit of data from soured core to destination
core comprising of both router energy and channel
energy is as follows:

Router Energy: (Equi)
Eroit= Esoit T Egbit T Ewsit (1)

Where Eg,; + Egmi + Ewer COrrespond to the
dynamic energy elapsed by switch(Eg,;), buffering(Eg;)
and interconnection links (Eyy;) Wwithin the switching
framework. The dynamic energy dissipated on the
channels between cores (E,;,) should also be
considered, thus the dynamic energy dissipated in
transferring one bit of information from a tile to its
adjacent tile can be given as

Epit= Epoit +ELoi 2
Thus the communication energy required in

sending 1 bit of information from source tile t; to
destination tile tile t, is
E* bit= nhops * Egy, + (nhops -1) * Eiy (3)

Where nhops is sum of tiles from source tile tj to
destination t, and E,,; is channel length between
adjacent tiles (channel length is uniform for all adjacent
tiles of regular networks).

For irregular networks the channel length is not
of uniform (equal), as channels are laid by maximum
length constraint of link length. Thus the second
operand of eqg-3 is replaced as the summation of energy
dissipated by each channel in the route of source tile
to destination tile t,
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b) Routing in Irregular NoC

The popular routing algorithms with irregular
topologies such as Left-Right routing [8], up -down
routing[6] etc, uses the turn based model [7] to
overcome deadlock state. In the proposed work
minimum shortest paths are laid as preferred routing
paths from the source tile to destination tile with a view
to optimize communication energy requirements,
however a methodology based on escape route[5] is
used to achieve deadlock freedom in communication.

[1I. PROPOSED METHODOLOGY FOR ENERGY
EFFICIENT BRANCH AND BOUND BASED ON
CHIP IRREGULAR NETWORK DESIGN

In the presented work, an energy efficient
topology design is proposed. To design the energy
efficient topology the, the channels laid should be such
that they lead to shortest path for communication, this is
achieved by finding the shortest path application
communication  characteristics,  considering  the

constraints of node degree and length of channel as
maximum length should not be exceeded due to
physical signaling delay. Moreover the connectivity of
network is assured by creating spanning tree for the
network and a constraint according to up/down routing,
the deadlock

is used to achieve freedom in

communication.

Figure’.: Design flow of Energy Efficient Branch and
Bound based On-Chip Irregular Network Design

The application characteristics are clustered
according to the source traffic, and then using the
shortest energy path as the optimization criteria and a
branch and bound method is developed to get an
customized energy efficient irregular on-chip network
then the source with the maximum data rate are routed
using shortest path and branch and bound method
used to get the optimized solution.

The design flow is given in figure 1 shows the
input taken for topology synthesizer such as traffic
characteristics, constraints and tile coordinates for
Manhattan distance to lay the channel.

a) Branch and Bound (B&B) Topology Generation
A branch and bound [19 ] based optimization
technique is developed to design a dynamic

© 2014 Global Journals Inc. (US)

communication energy efficient methodology, which is
custom tailored according to the traffic requirement
(predefined) with the necessary constraints of node
degree , channel length and routing. Figure 2 shows the
partial representation of nodes generation of tree, traffic
requirement is routed at each stage to form the efficient
communication energy topology.

The nodes of the tree can be one of the
following types:
Root: traffic characteristics are not routed and represent
the problem (energy efficient topology) to be optimized.
Internal node: Each number in the label represents the
Priority of traffic characteristics which are routed. For
example node 201XX represents the partial routing of
traffic characteristics with priority number 2, 0, 1. While
traffic characteristics with priority 3 and 4 are still
unrouted.

Internal Node

Root Node —,W

Leaf Node

Figure 2 . partial nodes representation of tree.

Leaf: All the ftraffic characteristics are routed and
topology is created, select leaf node one with minimum
cost.

Every node is associated with cost, UBC:Upper
bound cost and LBC:lower bound cost

Cost: The cost of node is energy consumed in
communication for routed traffic characteristics.

UBC and LBC are cost of the nodes which
helps us to determine the whether the nodes lead to
optimal solution and helps in not making the search
exhaustive.

Finding optimal solution for the problem of
efficient communication energy topology is searching
leaf node with  minimum cost. Branch s
expansion(create child node) at each node by routing
next application characteristics to be routed, and bound
is check on child nodes whether they lead to the better
solution. This checking is achieved by comparing their
UBC and LBC with the global UBC and parent node. If
cost or LBC is greater than global_min_UBC child nodes
are discarded.



b) The calculation of UBC and LBC

UBC calculation: UBC of node is calculated by finding
path of all remaining unrouted traffic characteristics
using a greedy method for remaining unrouted traffic
characteristics.For each step in the greedy method , the
next unmapped application characteristics with highest
communication demand is selected and its path is laid
by shortest path method. This step is repeated until all
application are routed. This leads to a complete routing
and identifies a leaf node. If this node is illegal then it is
discarded otherwise saved for the future expansion.
LBC calculation: LBC of node is calculated by finding
path of all remaining unrouted application
characteristics, here constraints of topology are not
considered in path setup. This step is repeated for all
remaining unrouted traffic characteristics.

Priority Queue is used to speed up the search
for optimal leaf node; the nodes are inserted in sorted
order of their cost, once the Queue is full, nodes are
inserted only if they are leading to better solution.

¢) The Proposed methodology: Algorithm

Sort the traffic characteristic by communication volume
setmin_UBC=infinity,Gcost=infinity ,
Best _maping=NULL

Create first level nodes of for all source traffic if they have any
communication demand and insert in the priority queue.

While( pqueue is not empty)
{
curnode= pqueue_next();
for each unrouted traffic characteristics , find
the shortest path and create a new child
If(newchild LBC > min_UBC)
discard the newchild
If(newchild_LBC > parent UBC)
discard the newchild
If (newchild is leaf node)

if(Best_maping is NULL)
Best_maping=newchild
else
{if(best_maping.cost > newchild.cost)
Set Best_maping to newchild
}
}

Else
[f(min_UBC > newchild.UBC)
set min_UBC= newchild cost
Insert newchild into pqueue

}

Set escape path for given traffic characteristics and construct
the tables required for the On Chip simulator.

[V. EXPERIMENTAL RESULTS

The random data sets required to evaluate the
proposed methodology was generated using TGFF [18]
with diverse communication data rate of the cores. An
On Chip simulator is used for evaluation. The router
energy dissipated is evaluated using the power
simulator Orion[15,20] for 0.18um technology. The

dynamic bit energy dessipated for inter-node link (ELbit)

can be computed using the below equation.

Ei = (1/2) xax Cyy,, x Vo

Where

1. a = average probability of a one to zero or zero to
one transition between two successive samples in
the stream for a specific bit, assured average value
ofa =0.5.

2. Cgypy = physical capacitance of inter-node wire.

3. Vppis the supply voltage.

phy

a) B&B comparison with Genetic on Random and
Realistic Benchmarks

Below graphs shows the evaluation comparison
of proposed methodology with Genetic algorithms
based methodology proposed [14] by Naveen
Choudhary et al. for the similar data sets (tile co-
ordinates and traffic characteristics) with Node degree
=4 and link length as twice the length of the Maximum
core size.

Below Graphs shows the performance
comparison of Branch and Bound and [14] over 100
sets of diverse application data. Average flit latency gain
in the range of 5% to 20% and average communication
energy gain in the range of 2% to 10% in comparison to
[14] has achieved by the topologies generated by the
proposed B&B method.

S0

M Branch & Bound

m Genetic Algorithm

Dynamic Avg Communication Energy
per Flit

16 25 36 45 64 81 100

Topology

a. Average Communication Energy per flit

140 m Branch & Bound
120 B Genetic Algorithm
g
e 100
;]
3 go
=
-
g 60
e
g 40
E 4
20
0

b. Average flit latency
Figure 3 . Performance comparison of proposed
methodology with genetic approach on Random

Benchmark. (a)Average Communication Energy per flit
and (b) Average flit latency
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Figure 4 . Performance comparison of proposed
methodology with genetic approach on realistic
benchmark. (A).Average Communication Energy per flit
and (b) Average flit latency

V. CONCLUSION

The paper present a B&B based technique for
designing an energy efficient custom tailored topology
for Irregular on-chip networks. The customized topology
is design as per the predefined traffic requirements. The
necessary constraint of max node degree, max channel
length, deadlock free communication and area
optimized floor plan are incorporated in the proposed
methodology provides a realistic solution .The results
clearly elaborates that the proposed method is able to
generate better energy efficient networks in comparison
to the popular evolutionary based approach[14].

The proposed work can be further extended in a
quite few ways such as incorporating the floor plan also
in the proposed methodology which can be expected to
provide improved energy efficient networks may be at
the cost of increased area overhead. Another extension
of the proposed work can be in the area of designing
irregular 3D on-chip energy efficient networks.
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Abstract- In today’s world, project management is a rapidly
developing area. The various models and frameworks
available to implement a project vary according to the nature
of the project. However, not all of them are applicable to all
types of projects. This paper describes a project management
framework, PRICM, which is a combination of CMMI, PRINCE2
and PMBOK. The framework integrates these three
technologies. Key process areas of CMMI are aligned with
PRINCE2 while tools and techniques are taken from PMBOK.
The already available framework of PRINCE2 was used as a
guide in developing a new one. Research was done to make a
new framework for project management that can be used to
handle projects of various nature and sizes.

Keywords. project management, PRICM, framework,
key process areas, CMM/, PRINCEZ, PMBOK, fools and
techniques.

[ [NTRODUCTION

Drojeot management is a growing field. In coming
years, it will be one of the most practiced

disciplines. It is the skill of controlling and
organizing different parts of a project. It may include
making of a new product, expansion of a business or
even a wedding plan.

According to PMI [1], “a project is a temporary
group activity designed to produce a unique product,
service or a result.” It is temporary because it has
defined start and an end. It is unique since it includes
activities, which are not carried out daily. A project
requires and uses resources like people, money and
time. It can be very small to a big one comprising teams
from around the world. Construction of a plaza,
expansion of a business even writing a code is all
projects. It provides useful techniques and knowledge
for making a project.

According to [2], “a management in all
organizational and business activities is the act of
coordinating the efforts of people to accomplish desired
goals and objectives using available resources
efficiently and effectively.” This contributes to the
concept of Project Management. It includes managing
project consisting of small teams to a project consisting
of expanding a business to geographical level.

Project management is thought to have three
main components time, money and scope. Increasing
or decreasing one affects the others. Project managers
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have to use these resources skillfully so that none of the
three is exhausted.

Baars [3] says the six phases of initiation,
definition, design, development, implementation and
follow up form the basis of all the methods. By dividing a
project into smaller phases, handling the project team
and division of workload between them becomes easier.
In addition, it leads a project towards the right direction.

[I.  BACKGROUND

This area has expanded in past years and will
continue to expand in coming years. According to
Kerzner [4], “The growth and acceptance of project
management has significantly changed over the past
forty years, and these changes are expected to continue
well into the twenty-first century, especially in the area of
multinational project management.”

Many of today's projects fail because of
unrealistic time scales. This is because time is decided
before the project start and is unchangeable afterwards.
Another reason is lack of proper communication
between the team members and the project managers.
This leads to improper requirements choice and hence
failure. Yet another reason is insufficient resources for a
project. When properly applied, it results in better use of
financial, human resources, and time constraints.

[11. LITERATURE REVIEW

The literature identifies the research done to
investigate project management frameworks and
various development methods. According to Ana et al.
research [5], CMMI works with SCRUM. This way small
teams use it as a starting method without defined
processes. Research indicates that it can help
organizations to make a new project management
framework based on both practices. While Ana et al.
suggest this, Carsten et al. [6] claims combining it with
SCRUM for more complex and larger projects. It shows
how this combination handles increasing size and
complexity.

Lina et al. [7] also suggest a combination of
CMMI with Scrum, however, for small and medium sized
organizations. The result is an improved project
management framework for use in such organizations.

Zaidoun [8] and Jerzy et al. [9] both show that
PRINCE2 works well with agile method XP. Both studies
incorporate agility into PRINCE2’s rigid structure
However, [10] claims combining it with DSDM based on
their product-driven nature.
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Taher et al. [11] study assesses PMM and
CMMI to make a conceptual framework that fits into
project management environment. In addition, it is easy
to use it in various situations. Likewise, Felipe et al. [12]
study attempts to make a maturity model for agile
methodologies based on CMMI.

Ana et al. [4] and Jeff et al. [13] both claim that
projects using combination of CMMI and agile methods
like SCRUM produce better results. However, the former
study does not specifically address small teams or
organizations.

V.

While these studies suggest integrating CMMI
with agile practices like SCRUM and PRINCE2 with XP
and DSDM, little research done on integrating these with
each other. The study suggests combining CMMI with
PRINCE2 to make a new framework while using tools,
techniques from PMBOK.

V. RESEARCH METHODOLOGY

A methodology is the result of a series of
studies carried out in a certain area or on a problem. It
describes a new idea, a research, a finding or an
innovation in that area. It puts into form the research or
the study done. A methodology can be a framework of a
new finding, a new working model or can be a way of
doing something. It tells the pattern or a way of carrying
out certain task or a project.

VI.

THE OBJECTIVE

PROPOSED FRAMEWORK, THE PRICM

PRICM stands for PMBoK, Prince2 and Cmmi.
The combination includes project management’s proven
framework of PRINCE2 while using CMMI's
improvement approach and PMBOK's tools. The
proposed framework incorporates their strengths and
reduces weaknesses as much possible.

a) PRICM’s Framework

The proposed framework is a combination of
model of CMMI, PRINCE2 method and rules from
PMBoK. PRICM utilizes PRINCE2’s predefined method
for how to and CMMI model for what to do and why to

do while PMBOK for what.

Extemal sponsor

VII. PROPOSED FRAMEWORK

This section describes the proposed framework
in detail. The framework implements the gaps identified
in the previous studies. The study identified that work
has been done to combine CMMI with SCRUM [5] [6]
[7] and PRINCE2 with XP [8] [9] and DSDM [10]. Taher
et al. [11] suggested a project management model by
integrating these two with each other but it did not use
PMBOK.

Likewise, research has been done on
combining PRINCE2 with XP to incorporate flexibility into
its rigid structure. The various studies suggested making
a new project management framework by combining
CMM and PRINCE2 with afore mentioned methods but
no work is done to integrate the two with each other.

This research integrates CMM with PRINCE2
while using PMBOK'’s knowledge areas and rules. The
rigid nature of PRINCE2 is made flexible so that it is
applicable to smaller projects as well.

The framework consists of seven stages, five life
cycle phases and the associated inputs and outputs.
The inputs are the documents, charters, work planning
whereas outputs are the work packages, milestones and
results of that particular stage. In addition, each stage
has initiation, planning, executing, monitoring and
controlling and closing phases.

These five phases are basic steps of every
project life cycle. Utilization of already available
framework of PRINCE2 was helpful in making a new
one. It does not incorporate only flexibility or strictness
as either can result in a design that may be over-
modified or cannot be modified at all.

Therefore, it was important to keep balance
between these two qualities. It took into consideration
previous design shortcomings, hence, resulted in a
design that is simple in interface and use as well.

Fig.1 below describes the design of proposed
framework. The figure is made in colors for better
understanding of its stages, processes, documents,
inputs, outputs etc. Arrows are also shown as solid and
dotted lines for clear representation.

Jcontrol  {Project Integration Managementh |

Figure 1. The Proposed Framework
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a) Description of Framework

The solid green boxes are the main seven
stages of this design; dotted black boxes show five
phases that are present in every project's life cycle.
Oval-shaped blue boxes are the knowledge areas from
PMBOK; square grey boxes show the additional
information or documents of stages. Solid red arrows
are the links among stages, dotted red arrows show
which of the five main phases are present in main
stages. The black dotted line partitions the pre-project
phase and the main project phase. The two solid black
lines partition external sponsor, management and
direction and project controls.

b) Detailed Description

The final design of framework was made
according to already available framework of PRINCE2.
The framework of PRINCE2 is not flexible enough
resulting in some parts of projects falsely tailored.
Moreover, it is not well suited for small projects. It is also
document-centric and lacks proper analysis of
requirements. CMMI's process areas, PMBOK'’s
knowledge areas are combined along with PRINCE2’s
to make a framework best suited. The framework has
seven stages and the associated inputs and outputs.
Already available design of PRINCE2 is altered
accordingly by combining CMMI's and PMBOK'’s
knowledge areas. External sponsor or corporate
management is the entity external to the project. The
business aims of a project and the charter is prepared
by the management and is then approved by the project
board officials. The board also appoints the project
team and project manager.

After authorization, the project starts. As it
starts, overall schedule and plan of how it will be carried
outis finalized. In addition, all the team members are
assigned their respective tasks. Time, cost and quality
factors are also discussed to ensure proper and optimal
handling of all the available resources.

Since PRINCE2 lacks this, PMBOK'’s knowledge
areas of time, cost and quality management help in
ensuring this. At this point, the project is formally
initiated.

Now project team members and manager are
decided and tasks are assigned, planning on time, cost
and quality is also done, the project goes into the next
stage. This stage does all the important planning on
project, including risk and human resource planning.
During this stage, decisions and guidance on on-going
activities of project are discussed with external
management. If the project’s scope or requirements
need any changes, they are incorporated. Since
PRINCE2 lacks proper requirements analysis and scope
management, PMBOK’s scope and requirements
management areas assist in this. Moreover, integrated
change control is used.

After incorporating any necessary changes, the
project enters into the execution phase. At this stage, all
staff and team members actually start executing their
respective tasks. Proper communication with staff and
stakeholders is a critical part of this phase. This
communication creates a feedback, which is used for
improvements. The communication can be through
regular meetings with staff and manager, telephone
calls or even interviews. While the project executes,
monitoring and controlling is also done to ensure
activities are going as planned. The management and
planning phases run throughout the project to supervise
all the activities.

When the project is done, it enters into the
closing phase. This phase officially closes a project. The
board members review the project for its completion
and a closure report is issued along with the closure
notification. This notification is sent to the external
authority after approval. It officially closes a project.

c) Detailed Design

Fig.2 shows detailed design of the proposed
framework. It shows inputs and outputs of every stage
along with the notifications sent or received. Grey
squares are the main stages. Blue rectangles are
planning documents and authorizations while blue
rounded rectangles are the notifications and decisions.
Oval red boxes are the outputs of the respective
stages.The figure is drawn in colour to show better
understanding of stages, processes, documents,
authorizations, inputs and outputs.

| Extemnal sponsor
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i
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Figure 2 . Detailed Design
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i. Project management / Control

This stage officially starts and closes a project
and continues throughout the project life cycle. This
stage also includes project integration management.
Therefore, both directing a project (of PRINCE2) and
integration management (of PMBOK) are involved. While
directing a project tells how to carry out a project,
project integration management helps in coordinating
other areas to work together throughout. It also handles
and manages any change in project’'s plan or scope
through integrated change control.
ii. Project Definition

This stage is a pre-project phase. All the
activities that are part of pre-project are carried out
during this phase. Project's environment is also
decided. A project brief or definition outlining what a
project will accomplish is prepared. In addition,
justification of business importance is also prepared.

iii. Project Start

This stage formally starts a project. A project
start notification starts it. It includes agreement on all the
planning documents including quality and time
management. In addition, a business case and how the
project will be carried out are developed. Quantitative
project management is also a part of this stage, which
includes managing quality, performing quality control
and check and confirms quality assurance.
Authorization of project team members and manager is
also part of this stage.

iv. Controlling a Project

This stage includes all the major planning on
the project. In addition, it also plans on the next stage.
Project’'s scope and requirements management are
catered for during this stage. Risk and human resource
planning is also discussed. It is during this stage that
guidance and decisions on on-going project’s activities
are asked from the external management, and then
scope of project is accordingly adjusted. Integrated
project management is used for this purpose.

v.  Managing a Project

This stage formally starts the execution of
project. All the team members start their work against
the assigned tasks. Proper communication with all the
staff and team members is critical for project success,
S0, project schedule is carefully rotated among them.
Project communication is used for this purpose. While
the project is in execution phase, monitoring and
controlling is also started to ensure that project is going
as planned. Performance analysis is also carried out.
This creates a feedback, which is used for necessary
improvements or scope changes through integrated
change control.
vi. Planning

The planning stage continues throughout the
project providing guidance on time, cost, quality, risk,
human resource, communications and procurement

© 2014 Global Journals Inc. (US)

plans. Communication plan includes managing
interaction among the stakeholders and team members
while procurement plan includes appointing and
contracting the suppliers. PMBOK's procurement
management provides guidance on this.

vii. Closing a Project

This stage officially closes a project. It includes
reviewing project’s completion according to the project
plan. Output is a project closure report, which is
authorized by the project board or officials and a closure
notification is issued.

d) Flow Diagram

The flow diagram shows systematic description
of the design. Square boxes are the main stages of the
design while arrows show flow of information. Diamonds
boxes are the decisions. Planning phase is not shown in
the flow as it continues throughout the project life cycle.
Fig.3 below shows the flow diagram.
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Figure 3 Flow Diagram

External sponsor

—

5

-

project

Closing
No
Vs
ing a

e) Context Diagram

The context diagram shows a single process
(stage) of project direction and its relationship with the
entities. These entities are always external to a project.
This single stage generalizes the function of complete
design in relation to the entities. These are the factors
from which inputs and outputs come and go. Arrows
show flow of inputs/outputs. Corporate management
entity is responsible for handling all the matters related
to project start, closure, proceedings etc. External
sponsorship is funding to project from outside.
Stakeholders are people who directly or indirectly have
any kind of stake in project. They are affected by all the
factors important to the project. Contractors or suppliers
are the people who have interest in buying the project
once it is complete. System environment is the
environment where the project will be tested and
evaluated. These entities provide input to project and
then receive output. The I/0O depends on the nature and



type of entity. For example, the corporate management
entity would ask for overall progress of project etc. Fig.4
below shows the context diagram.
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Figure 4 : Context Diagram

VIII. EVALUATION OF PRICM

PRICM’'s framework aims at increasing
efficiency and reducing weaknesses. PRICM's
framework incorporates all the possible benefits
including afore mentioned benefits. These include
flexibility by allowing maximum communication among
all the stakeholders, reduced time and cost, maintaining
the scope of the project as stated and the benefit of

adaptability.

a) Quality of PRICM

Too much flexibility in a method can lead to
over running the requirements stated. This in turn can
affect the products produced. Therefore, the strict and
product-based nature of PRINCE2 can lead to the
desired outcomes. CMMI provides the discipline for
carrying out the project while PMBOK provides the
knowledge. The project management proven framework
of PRINCE2 ensures quality.

b) Efficiency of PRICM

The main benefits as stated earlier provided by
the framework are reduced time, cost, and flexibility.
Moreover, the interface is simpler as focus is on working
and efficiency of the framework. The strengths
combined enhance the efficiency and performance. This
way the resulting framework will deliver better results up
to the expectations of the customers.

c) Assessment of PRICM

Jeff et al. [13] study shows an outcome of
improved performance. It also claims increase in
productivity and a better quality as compare to
traditional methods. Taher et al. [11] study also claims
that the framework is applicable wherever required but
keeping in view the specifics of the project. Research
indicates that framework itself is explanatory providing
benefits. However, Zaidoun [8] study concludes with an

improved customer relationship. It also shows project
remains within time, budget and quality constraints.

PRICM’'s model is expected to show an
increase in performance, better productivity, flexibility,
quality improvement and adaptable to any environment.
As it includes flexibility and best practices, expectation is
it will provide maximum positive results and an improved
performance.

d) Applications of PRICM

The proposed framework will be applicable to
any working environment. An industry, whether it is
software or an IT will benefit from this combination. In
addition, it is applicable to smaller projects as well that
cannot use heavy frameworks to start with.

IX.  RESULTS

This section describes overall results based on
evaluation of framework. Tables 1 and 2 below show
various parameters related to proposed framework.
These show evaluation of framework in context of these
parameters. These parameters were selected keeping in
view various factors against which to evaluate the
framework.

Table 1
Parameter Support (%)
Quality 90
Productivity 85
Performance 85
Flexibility 95
Discipline 95
Efficiency 85
Time/Budget 85
constraints
Results 90
Table 2
Parameter Support
(%)
Applications 85
Level of 90
communication/customer
relationship
Interface 90
Innovation / Creativity 90
Requirements handling 90
Scope changes handling 90
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The above support percent is based on
feedback from different people. The participants were
given framework to study it and then rate it on a scale
from one to five. The percentage is related to the
corresponding scale ratings. The tables show improved
results as compared to previous counterparts of
framework. Overall feedback shows 88.92% results.
Table 3 below shows rating of framework and in the
category, it falls.

Table 3
Scale Percentage Description

& 90 and + Outstanding
4.5 80 and + Excellent

4 70 and + Very good
35 60 and + Much acceptable /

good

3 50 and + Acceptable
2.5 40 and + Average

2 30 and + Below average
1.5 20 and + Should improve

1 10 and + Must improve / poor

According to the rating scale above, the
proposed framework falls in the category of being
excellent. Hence concluded, this framework has almost
all the qualities and features required by people, experts
and professionals. In addition, it has a great level of
support for the domain it is made. Moreover, the
outstanding category can be achieved with some more
enhancements based on participants feedback.

a) PRICM vs. other Frameworks

Zaidoun’s research [8] combines project
management’s method PRINCE2 with agile method XP.
He incorporates XP’s flexibility in PRINCE2's rigid and
strict methodology while making use of PRINCE2’s
defined framework. The resulting product was a newer
version of XP having management’s best practices.

Jerzy et al. [9] also suggests integrating
PRINCE2 with XP while keeping a balance between
agility and discipline. Research indicates that by
integrating these methodologies while using appropriate
tools results in a much better working framework. [10]
claims integrating PRINCE2 with DSDM. It suggests a
new management framework by making use of
PRINCE2’s control and DSDM'’s agility. However, it has
little to no industrial applications.

Ana et al. [5] point seems to be that CMMI's
integration with SCRUM works well for small teams and
for organizations who wish to move towards agility.
Carsten et al. [6] suggests the same combination but
argues that SCRUM when integrated with CMMI can
handle projects of increasing size and complexity.
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However, Lina et al. [7] claims combining it for
small and medium sized organizations. Jeff et al. [13]
research claims that combination of CMMI and SCRUM
can work wonders for any type of company and
organization. Research indicates that combination
satisfies customer’s needs of changing requirements
and on time delivery by incorporating CMMI's process
discipline and SCRUM’s flexibility.

However, the aim of Felipe et al. [12] study is to
make a maturity model for agile methodologies based
on CMMI's model. It uses process improvement

approach from CMMI for software development
organizations.
Taher et al. [11] investigate the idea of

assessing and integrating CMMI with PMM. Research
proposes an enhanced framework that improves
efficiency and effectiveness of a project. While these
studies suggest integration of CMMI or PRINCE2 with
different agile methods, PRICM is a combination of
CMMI and PRINCE2 using tools, skills, knowledge and
techniques from PMBOK. The result is a synthesized
framework for project management that uses best
practices and delivers the best possible results. The
framework incorporates flexibility along with the
strictness for discipline.

Tables 4 and 5 below show nine main studies
closest to the research. Only five parameters are shown

for comparison as they cover all the remaining
parameters.
Table 4
. . Ana
Parameters/ Zaidoun Jerzy et Mike et etal
Frameworks al al
Quality Yes Yes Yes Yes
Performance Yes Yes Yes Yes
Time/budget Yes Partially Partially Partially
constraints
Innovation/ ) )
creativity Partially Partially Yes Yes
Scope/ Partially Partially Partially Partially
requirements
handling
Table 5
Parameters Carste | Linaet Jeff Felipe Taher
/Frameworks | netal al et al etal etal
Quality Yes Partially Partially Yes Yes
Performance Yes Yes Yes Yes Yes
Time/budget Partially Partially Yes Partially Yes
constraints
Innovation/ Yes Partially Partially Yes Yes
creativity
Scope/ Partially | Partially Yes Partially | Partially
requirements
handling




The tables show that these frameworks have the
required qualities and support, however, not all of them.
Performance of all the frameworks is up to the
expectations but certain factors, like, scope changes
and time or budget constraints are not catered for well.
Therefore, the proposed framework PRICM aims to
cover up all these factors as much possible and be up
to the expectations of professionals and experts.

X. CONCLUSION

This paper presented a proposed framework for
project management. The framework integrated three
main technologies namely CMMI, PRINCE2 and
PMBOK. The already available framework of PRINCE2
was helpful in making it while PMBOK provided
necessary tools and techniques for guiding the
implementation. Results show a significant improvement
in overall performance and quality of framework as
compare to already available frameworks. It aims at
implementing almost all types of projects in different
environments.

Future research on this topic can include
integrating the same framework with other project
management models as well expanding the domain of
its applications.
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Fuzzy Cognitive Map based Prediction Tool for
Schedule Overrun

Atul Kumar ¢, Dalwinder Singh Salaria ° & Dr. R. C. Gangwar ?

Absirac- The main aim of any software development
organizations is to finish the project within acceptable or
customary schedule and budget. Software schedule overrun is
one of a question that needs more concentration. Schedule
overrun may affect the whole project success like cost, quality
and increases risks. Schedule overrun can be reason of
project failure. In today’s competitive world, controlling the
schedule slippage of software project development is a
challenging task. Effective handling of schedule is an essential
need for any software project organization. The main tasks for
software development estimation are determining the effort,
cost and schedule of developing the project under
consideration. Underestimation of project done knowingly just
to win contract results into loses and also the poor quality
project. So, precise schedule prediction leads to efficient
control of time and budget during software development. In
this paper, we developed a new technique for the prediction of
schedule overrun. This paper also presents the comparison
with other algorithms of schedule estimation and Tool
developed by us and at last proved that Fuzzy cognitive map
based prediction tool gives more accurate results than other
training algorithms.

Index Terms.: FCM, CCM, PERTBN, fuzzy.

l. [NTRODUCTION

oftware schedule plays a vital role in software
Sdevelopment. Making a prediction of schedule

overrun is a very challenging task. Schedule
always get affected by some certain factors: uncertainty,
level of detail of preparing the project plan, managerial
factors, lack of past data, pressure to lower estimation
and estimator experience [18]. Brooks [2] also stated in
his well known book in 1975 that assigning more
programmers to a project running behind from desired
schedule will make the project more lately. The reason
behind this is time we have spent upon these
programmers to go through from the project as well as
the increased communication overhead. There are some
reasons that why estimates are not precise like
estimating techniques are poorly developed, when there
is schedule slippage, software managers tend to
increase manpower and makes the project more worst.
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Likewise, there might be so many reasons behind the
schedule overrun. This paper represents the review of
some techniques to estimate the schedule as well as
various considerations related to future work or we can
say it represents the sketch of future plan. We cannot
straight that one technique is better in providing high
level of accuracy than others. All techniques give
different level of accuracy depending on data set taken
or parameters chosen.

Some techniques which were used in the past
are not in use during present time, like Fuzzy-ECM
Approach[8] the way of work time, many of new
advance roads have been suggested for effort
estimation like Genetic programming, Fuzzy logic,
Neural Network, data mining, etc. Most studies dealing
with estimation/prediction focus on a single group of
factors affecting the accuracy of prediction. So, there is
need to develop a Model that provides high level of
accuracy. In this paper, Fuzzy cognitive Map based
prediction tool has been developed.

II.  REVIEW OF LITERATURE

Van Genuchten et al.,, (1991) discussed in
paper [18] that why software schedule is overrun, the
reasons which are behind it. The purpose of this study
to do in-depth research that will easily differentiate
between planned project and actual project.

Reichelt et al., (2003) stated that research,
design and development projects are not met the
required cost and schedule budgets. In this paper [14],
author disagree that the tradition tools are the inefficient
to predict or estimate the effort regard the project
dynamics.

Jun-guang et al., (2011) proposed a systematic
method of software project schedule management. This
paper [9] comprises with some actual project cases in
view of small and middle sized software projects.

Papageorgiou et al., (2011) stated all the recent
application and trends on fuzzy cognitive maps in
previous ten years. Fuzzy cognitive are inference
networks that uses cyclic directed graphs for knowledge
representations. They stated in paper [19] that in
previous year’'s fuzzy cognitive map has gained the
interest of all the researchers and now a day is widely
used to analyze casual systems such as system control,
decision making, management, risk analysis, text
categorization, prediction etc.
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Elpiniki ., et al., (2013) stated in their survey
paper [13] a review of the most up to date applications
and trends on the fuzzy cognitive maps. They stated the
applications of FCMs (Fuzzy cognitive maps) over the
past years.

There are some techniques that are developed
by various authors are organized below in systematic
manner for the sake of ease is as follows:

a) Program evaluation and Review technique and
Bayesian network based

Yong et al., (2011) proposed a technique in
paper [26] that is Program Evaluation and Review
Technique and Bayesian network (PERTBN) by
investigating the popular existing technique Program
evaluation and Review Technique (PERT). They built it
in two phases. A basic model created first which include
the node type and simplifying method of the model. In
second phase, PERTBN is go through three process
arrangement modes of single-chain, centralized and
distributed types. Probability distribution is used as the
calculation method by which each node is calculated.
So in this way, PERTBN model corresponds with the
attribute of DAG, that can managed the schedule
management efficiently and effectively optimize the
schedule.
b) Fuzzy-ECM approach

Jian-Hong, He, et al., (2011) implemented a
new approach that is Fuzzy-ECM Approach. Software
development always influences by uncertainty that leads
to unexpected results. This leads to face unexpected
events like changes in technology, framework and
market needs. This paper [8] reveals the existed
technology that is ECM (Event Chain Methodology).
They investigate the ambiguity nature of activities and
events in ECM. So they proposed a new technique that
is Fuzzy-ECM (FECM) which is used for estimating
schedules of the projects by simulation, simulation,
interpolation and sampling.

c) A Simulation-based approach

Lazarova-Molnar et al., (2011) proposed a
Simulation-Based Approach. They stated in their paper
[11] that project schedules are rigid in nature and often
rely on well-planned activities. Each activity has the
specific duration. But in real life, projects are often seen
stuck in uncertainties. At that time, project definitely
leads to re-scheduling and managers need to have
some remedial action scenario (RAS) to relief the
influence of uncertainty to make the project successful.
There is problem which action to take is. To overcome
this problem, they propose this approach to enhance
project schedules by selection of the optimized RAS
when the uncertainty takes place.
d) K2 algorithm based approach

Jeet et al., (2011) stated that main cause of
failure of any project is its delay in delivery and the main
reason behind this delay is low productivity of software
professionals that are throughout works in development
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process. The purpose of this paper [7] is to identify and
manage the factors that influence productivity and
hence schedule influences. This model is used to
predict the delay in delivery of the project due to these
factors in terms of schedule slippage. There are many
advantages of this like interdependencies of various
risks factors, graphically representation, reduced large
volumes of data and prediction of delay.

e) IntelliSPM too/

Stylianou et al., (2012) proposed a novel
prototype tool. In this paper [16], they stated that
software project managers face a problem a lot, when
they going to implement effective staff and schedule of
projects. Planning and estimating the execution of tasks
plays a key role in projects. When this is not met then
projects are delayed in time and/or over budget.
Selecting the non-appropriate developers produces
lower-quality and defective software products. To
overcome these problems, they presents a intelliSPM —
a tool that purpose is to support software project
managements tasks comprises of may optimization
mechanisms  which  takes from  computational
Intelligence. The purpose of intelliSPM is to recommend
to project managers a set of possible project schedules
and staffing strategies. IntelliSPM is found practically
beneficial to projects.

1) Object oriented based

Hou, Yonghui et al., (2012) proposed a model in
paper [6] that comprises Petri Net Theory with Object —
oriented technology. This efficiently solves the possible
state explosion problem and the complex systems are
modelled by Petri Nets. They used Process Performance
Model (PPM) is used to represent past and present
software project scheduling controlling performance.
They assemble the PPM of software project schedule
controlling with OOPN by which clients can direct and
organize the whole project schedule more conveniently
and intuitively than others.

g) Ant colony optimization based

Xiao, Jing et al., (2013) proposed an approach
with the use of ant colony optimization. They stated in
paper [18] that Software project scheduling problem
(SPSP) is one the active and difficult problem in the
current software industry. There are few problem of
algorithms exist, with the increasing number of
employees and tasks called NP-hard hard Problem. To
design an efficient algorithm For SPSP, they introduced
an ant colony optimization (ACO) approach which is
named as ACS-SPSP algorithm. They compare their
algorithm with genetic algorithm. By investigating
results, it founds that ACS-SPSP gives better and
accurate results compared to genetic algorithm.

h) Based on Earned Scheaule Method
Elshaer et al., (2012) proposed a new technique

using earned schedule method. In this [3] author
examine the recently discovered technique that is EVM



(earned value management). They look into three
earned value methods, which are PVM (planed value
method), EDM (earned value method) and ESM (earned
schedule method). The inspection has shown the results
that earned schedule method outperforms on regular as
compare to other two methods and a result fails in case
of incorrect caution coming from non-critical actions that
go through from delays and/or ahead of schedule. The
purpose of this paper can be seen as two ways. Firstly,
they revise the force of the actions’ sensitivity
information on the forecasting precision of the earned
schedule method. Secondly, they declare the test that in
standard environment the indicator of project
performance provided by earned schedule method at
higher work breakdown structure is trustworthy. More
accurately, to improve the schedule performance of a
project by removing the harmful effect of wrong warning
of the non-critical actions uses activity based sensitivity
measures as weighing parameters of the activities.

[)  Casual and Cognitive Map based

Al-Shehab., et al., (2005) proposed a method
through CCMs (Casual and cognitive maps). They
states that due to rapid progressive nature of
technology and complication of marketplace, software
development have turn out to be more difficult. They
proposed an estimation framework for recognizing the
reasons of shortfalls in implemented project of
information systems. This framework is build with the
help of a casual map which is a dependency network
diagram representing causes and effects. This casual
map modeling is done during the longitudinal case
study of a setback project and actual implementation of
mapping is portrayed in paper [2].

) Fuzzy Cognifive based approaches

Giles et al., (2007) proposed a method in their
paper [5] using Fuzzy cognitive map to deal with the
well known disease ‘diabetes’ in medical science. They
found that the previous methods to the treatment of
diabetes are not good because they often fail to
recognize indigenous locally on the informal
determinants of the diabetes. To overcome this
limitation, they found there is not a technique that is able
to define these points of view experimentally.

Zhai., et al., (2009) proposed a method with
fuzzy cognitive maps that examine the problem of credit
risk evaluation of particular companies. At last, they
present the working and simulation of the credit risk
evaluation of particular companies using Fuzzy cognitive
map. In the first section, they found and describe the
parameters that are responsible for the cried risk of the
particular companies based on qualitative criteria. In
second section, they describe how to implement the
model. In the last section, the testing procedure is
applied on the proposed model. This work is done with
the help of AHL (Active hebbian Learning) algorithm
based on 96 samples. They also prove the effectiveness

of the Fuzzy cognitive map based model for appraising
credit risk of particular companies [27].

Giabbanelli., et al., (2012) proposed a fuzzy
cognitive map based technique for the diagnosis of
obesity based on physiological behavior. In this paper
[4], firstly they survey that obesity or also can say
overweight found in the two thirds of the American and
this continuously going to increases. Doctors face
difficulties in solving the tough problem of obesity
because the factors are in interdependent to each other.
In their paper, model represents the existence of
relationship on which factors relies comes with thorough
survey. The strength of these dependencies was
estimated by team experts. The expert estimations were
transformed to values that used by their model by
different methods. They made test cases that are
defined as rules that show the little depiction of the
patients’ cases can be used for the identification. These
depictions could be acquired by filling a survey form or
questionnaire before the appointment with doctor. This
helps in guidance for probable behavioral change. All
this helps in fuzzy cognitive technique for the prediction.

Salmeron., et al, (2010) implemented a
technique in his paper [14] that is of fuzzy cognitive map
based technique. They stated that fuzzy cognitive map
is an inventive technique of soft computing. They
examined the IT projects execution risks and the
dependency between the relationships using the fuzzy
cognitive map. They surveyed that companies of
software projects spend billion of money in IT projects.
That’s why, IT risk management is found to be a crucial
problem. They said that by this proposal, it is achievable
to examine which the most pertinent risks are or can say
that which have the strong impact on IT projects.

[1I.  INTRODUCTION TO Fuzzy COGNITIVE
Map

A Fuzzy Cognitve Map (FCM) was first
introduced by Kosko[10] as a modelling approach.
Dickerson and Kosko used the Fuzzy cognitive map to
model how sharks and fish hunt in a virtual world. Fuzzy
cognitive map is graphical representations of the
relationships between events of the system [12]. Fuzzy
cognitive map is defined as “Fuzzy cognitive maps
(FCMs) show how causal concepts affect one another to
some degree. Causal concepts in virtual worlds include
events, values, moods, trends, or goals, etc”. A fuzzy
cognitve map is the way by which we see the
interdependencies between the relations between the
elements (concepts, events, project resources) and is
used to compute the “strength of impact” of these
factors or say elements.
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Figure 7 : Representation of basic Fuzzy cognitive map.

In Figure 1, each node in FCM represents a
concept. Each arc (Ci, Cj) is directed as well as
weighted, and represents causal link between concepits,
showing how concept Ci causes concept Cj. Moreover,
FCM are efficient in solving the problems like
Classification, Prediction, Knowledge representation,
Decision making, Modeling, Controlling etc.

The main advantages of Fuzzy cognitive map
[18] that motivate us to use Fuzzy cognitive approach
are like easy to construct and parameterize, flexible in
representation of complex structures, easy to use, easily
understandable to non-technical persons or can say
higher transparency, able to handle complex issues
related to management and knowledge elicitation,
handle dynamic effects due to the feedback structure of
the modeled system, dependency of the concepts.

[V. PROBLEM STATEMENT

Precise estimation of project duration and
schedule management becomes an issue of prime
importance because many projects are terminated when
it becomes obvious that they will notably go beyond
their planned time and budget goals. In today’s rapidly
growing world, achievement in managing projects is a
crucial factor for the success of the entire organization.
Estimation that either overestimated or underestimated
both is very essential. In case of Overestimating time
and effort, due to a presumed lack of resources or
because the projected completion is too late, can
influence management not to approve projects that may
otherwise contribute to the organization. On the other
hand, underestimation may result in approval of projects
that will fail to deliver the expected product within the
time and budget available. In spite of the critical role of
accuracy, examples of incorrect estimation abound,
especially in IT projects, resulting in enormous waste of
time and money. As discussed in introductory part most
studies dealing with estimation errors focus on a single
group of factors affecting the accuracy of estimation.
So, there is need to develop a Model that provides high
level of accuracy and improved prediction of results. An
important aspect of software development is made
project delivery in time. Most of time whole project
reaches to the point of failure of the project as the
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schedule overrun. This is the reason of estimating
development effort in central to the management and
control of a software project. One of the mind striking
question that needs to be asked of any estimation
method is how accurate are the predictions. And the
exact prediction leads us to the successful projects.
There is plenty of estimation models exist for schedule
prediction. However, there is a need for novel model to
obtain more accurate estimations. There are various
models with their own advantages and also limitations.
We cannot state that one approach gives better to
another. | will develop a mathematical model with
increased accuracy to estimate Software Effort. The
model will be developed with the help of MATLAB. | will
create the Fuzzy Inferences in MATLAB to calculate the
weights of the Fuzzy cognitive Map.

V. PROPOSED METHODOLOGY

a) Choosing Parameters
The parameters | choose are responsible for the

project’s schedule overrun. These factors are used to
make the Fuzzy cognitive map of my technique by which
we can see the interdependency between the factors in
a graphical representation easily.
The factors that are responsible to project's schedule
overrun are as follows:

Insufficient budgets

Lack of management support

Lack of management skills

Unqualified staff

Lack of project control

Staff turnover

Coding process quality

Poor outcome

Coding complexity
. Coding method
. Unstructured design
. Wrong design
. Design complexity
. New technology
. Poor documentation
. Undefined project objectives

b) Data Gathering

| made this survey form by taking various
factors which affects the schedule in software
development. This survey form has been sent to various
multinational companies for response. This data will
help me to make inferences in development phase.
After taking the responses from experts, | tested the
consistency of the responses by applying Mann-Whitney
test.
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The Fuzzy inference System is calculated with
the help of Fuzzy Editor of MATLAB. There are total 36
rules are generated in the process of fuzzification. These
calculated Fuzzy Inference System (FIS) values as
shown in Table 1 below.



c) Tool Generation

For the prediction of schedule, tool is generated
with the help of MATLAB (Matrix Laboratory R2012A).
This has been shown in Figure 2. MATLAB (R2012A)
Matrix Laboratory environment is one such facility which
lends a high performance language for technical
computing. As Fuzzy cognitive map algorithm is used,
so this algorithm is integrated with this GUI (Graphical
User Interface) for graphical convenience as shown in
figure below.
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Figure 2 Fuzzy Cognitive Map based Prediction tool

Table 1 : Sample Survey with corresponding computed FIS values

INPUT FACTOR OUTPUT FACTOR LEVEL OF IMPACT FIS
(VL/L/N/H/VH) values

Insufficient budget Less qualified staff H VH H 0.765
Ungqualified staff Poor Product outcome H N H 0.659
Lack of management support Lack of project control N L N 0.409
Lack of project control Poor product outcome N N H 0.591
Lack of management skills Lack of project control N N H 0.591
Staff turnover rate Coding Process quality H H N 0.659
Coding Method Coding Process quality N L N 0.409
Coding method Design Complexity N L N 0.409
Design complexity Coding complexity N N H 0.591
Undefined project objectives Wrong design VH H H 0.765
Poor documentation Unstructured design H VH H 0.765
New Technology Unstructured design L L VL 0.235
Unstructured design Poor outcome N N H 0.591
Poor Outcome Schedule overrun H VH H 0.765
Low Coding Process Schedule overrun N L N 0.409
Complex coding Schedule overrun N N N 0.5

Wrong design Schedule overrun VH H VH 0.809
High staff turnover rate Schedule overrun H VH H 0.765

VL EXPERIMENTAL RESULTS

We supposed the various combinations that if
during the development process some factors which
affect the schedule of the software project then what
would be the possibility of the schedule slippage. These
various combinations are shown in table 2.

In case 1, we considered that IF High staff
turnover rate, Lack of management support and Wrong
design and complex coding are on. The tool predicts
the schedule based upon the weights assign to each
factor. The following diagram shows the different ON
factors and the output panels shows the chances of
schedule slippage would be 4.243 months.

In case 2, we considered that IF High staff
turnover rate, Lack of management support and Wrong

design are on. The tool predicts the schedule based
upon the weights assign to each factor. The following
diagram shows the different ON factors and the output
panels shows the chances of schedule slippage would
be 3.1566 months.

In case 3, we considered only one factor that is
insufficient budget is on. The tool predicts the schedule
based upon the weights assign to each factor. The
following diagram shows the ON factor and the output
panel shows the chances of schedule slippage would
be 3.167 months.

In case 4, we considered that IF Less qualified
staff and complex coding are on. The tool predicts the
schedule based upon the weights assign to each factor.
The following diagram shows the different ON factors
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and the output panels shows the chances of schedule
slippage would be 2.3094 months.

In case 5, we considered that IF Less qualified
staff, complex coding and undefined project objectives
are on. The tool predicts the schedule based upon the
weights assign to each factor. The following diagram
shows the different ON factors and the output panels
shows the chances of schedule slippage would be
3.1566 months.

In case 6, we considered that IF High staff
turnover rate, Lack of management support and Wrong
design are on. The tool predicts the schedule based

upon the weights assign to each factor. The following
diagram shows the different ON factors and the output
panels shows the chances of schedule slippage would
be 3.1566 months.

In case 7, we considered that IF High staff
turnover rate, Lack of management support and Wrong
design and complex coding are on. The tool predicts
the schedule based upon the weights assign to each
factor. The following diagram shows the different ON
factors and the output panels shows the chances of
schedule slippage would be 4.243 months.

Table 2. Summary of all calculated Cases in tabular form.

Sr. Factor 1 Factor 2 Factor 3 Factor 4 Factor5 | Average | Average Schedule
No: expected | expected | slippage
in months | in months
1. Insufficient Undefined 23.67% 2.84 2.67
Budget project
objectives
2. Insufficient Undefined Complex 26.67% 3.20 3.17
Budget project coding
objectives
3. Insufficient 15% 1.81 1.80
Budget
4, Less qualified Complex 19.67% 2.36 2.31
staff coding
5. Less qualified Complex Undefined 27.34% 3.28 3.16
staff coding project
objectives
6. High staff Lack of Wrong 30.34% 3.64 3.78
turnover rate management design
support
7. High staff Lack of Wrong Complex 36% 4.32 4.24
turnover rate management design coding
support
8. Lack of Less qualified Lack of High staff New 29.67% 3.56 3.08
management staff project turnover technology
skills control rate
VII. COMPARISON parameter namely Lack of Contact Person Competence
. _ having value Remote is translated as less than 50%
In-paper [7], for inputs Reliance on key probability of occurrence. We selected our input
personnel as probable, Immature Technology as

Frequent, Lack of Client Support as Occasional and
Lack of Contact Person Competence as Remote, the
Schedule slippage is computed as 6.53061 months.

In the proposed tool, we select input values as
Lack of Management Skills, Less qualified Staff, Lack of
Project Control, High Staff Turnover Rate and New
Technology. These inputs have been selected with a
thorough study of input parameters. The reason behind
the choice of these input parameters is that the first
three input parameters viz. Reliance on key personnel,
Immature Technology, Lack of Client Support have
values Probable, Frequent and Occasional respectively
which when defuzzified acquire more than 50%
probability of occurrence whereas the final input
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parameters corresponding to the inputs with high
occurrence probability.

Table 3 . Comparison of proposed, actual and existed
technique in terms of months

Schedule Proposed | Actual | Existed
slippage technique
In months 3.08 3.56 6.53




M Proposed
B Actual

Existed

Schedule
slippage

Figure 3 . Comparison of actual, proposed and existing
techniques with the help of column chart

Thus, the proposed tool outperforms the tool
given by [7]. We compute %age error for both the
techniques for more comparison as shown in figure Il
This is the formula for "Percentage Error":
| Predicted Value — Exact Value|/|Exact Value| x 100%
For tool by [7],

Error %age = (16.53061 — 3.56)*100/3.56
= 83.44%
For proposed technique,
Error %age = (]3.0779 - 3.56)*100/3.56

= 13.54%
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Figure 4 : Graphical representation of percentage error
of proposed and existed techniques.

VIIl.  CONCLUSION

Software schedule management is one of the
most important tasks for the development of failure free
projects. To develop the software project failure free, it
should be highly preferred for the accurate prediction of
cost and schedule overrun. Most studies dealing with
estimation/prediction focus on a single group of factors
affecting the accuracy of prediction. So, there is need to
develop a Model that provides high level of accuracy.
Fuzzy cognitive map (FCM) based prediction tool for
schedule overrun is developed using MATLAB. Many of
new advance roads have been suggested for Schedule
estimation and there could be more investigation takes
place regarding the improvement of schedule
prediction.

REFERENCES REFERENCES REFERENCIAS

1. Al-Shehab, Abdullah J., Robert T. Hughes, and
Graham Winstanley. "Modelling risks in IS/IT
projects through causal and cognitive mapping."
The electronic journal of information systems
evaluation 8.1 (2005): 1-10.

2. Brooks Jr, Frederick P. The Mythical Man-Month,
Anniversary  Edition:  Essays on  Software
Engineering. Pearson Education, 1995.

3. Elshaer, Raafat. "Impact of sensitivity information on
the prediction of project's duration using earned
schedule method." International Journal of Project
Management (2012).

4. Giabbanelli, Philippe J., Thomas Torsney-Weir, and
Vijay Kumar Mago. "A fuzzy cognitive map of the
psychosocial determinants of obesity." Applied Soft
Computing 12.12 (2012): 3711-3724.

5. Giles, Brian G., et al. 'Integrating conventional
science and aboriginal perspectives on diabetes
using fuzzy cognitive maps. " Social  Science
& Medicine 64.3 (2007): 562-576.

6. Hou, Yonghui, and AihuaRen. "Research on PPM of
Software Project Schedule Controlling Based
on OOPN." Control Engineering and Communication
Technology (ICCECT), 2012 International
Conference on. IEEE, 2012.

7. Jeet, Kawal, Nitin Bhatia, and Rajinder Singh
Minhas. "A model for estimating the impact of low
productivity on the schedule of a software
development project." ACM SIGSOFT Software
Engineering Notes 36.4 (2011): 1-6.

8. Jian-Hong, He, et al. "A Fuzzy-ECM Approach to
Estimate  Software Project Schedule under
Uncertainties." Parallel and Distributed Processing
with Applications Workshops (ISPAW), 2011 Ninth
|[EEE International Symposium on. IEEE, 2011.

9. Jun-guang, Zhang. "Schedule management method
study of middle and small software projects."
Artificial Intelligence, Management Science and

© 2014 Global Journals Inc. (US)

Global Journal of Computer Science and Technology ( C) Volume XIV Issue IV Version I E Year 2014



Global Journal of Computer Science and Technology (C) Volume XIV Issue IV Version I E Year 2014

10.

11.

12.

13.

14,

15.

16.

17.

18.

10.

Electronic  Commerce (AIMSEC), 2011 2nd
International Conference on. IEEE, 2011.

Kosko, Bart. "Fuzzy cognitive maps." International
Journal of man-machine studies 24.1 (1986): 65-75.
Lazarova-Molnar, Sanja, and Rabeb Mizouni. "A
simulation-based approach to enhancing project
schedules by the inclusion of remedial action
scenarios."Proceedings of the Winter Simulation
Conference. Winter Simulation Conference, 2011.
Papageorgiou, Elpiniki I., and Jose L. Salmeron. "A
Review of Fuzzy Cognitive Maps Research during
the last decade." (2011): 1-1.

Papageorgiou, Elpiniki I., and Jose L. Salmeron. "A
review of fuzzy cognitive maps research during the
last decade." Fuzzy Systems, |EEE Transactions
on21.1 (2013): 66-79. projects." Journal of the
Operational Research Society (2013).

Reichelt, Kimberly, and James Lyneis. 'The
dynamics of project performance: benchmarking
the drivers of cost and schedule overrun." European
Management Journal 17.2 (1999): 135-150.
Salmeron, Jose L. "Fuzzy Cognitive Maps-Based IT
Projects Risks Scenarios."Fuzzy Cognitive Maps.
Springer Berlin Heidelberg, 2010. 201-215.
Stylianou, Constantinos, SimosGerasimou, and
Andreas S. Andreou. "A Novel Prototype Tool for
Intelligent Software Project Scheduling and Staffing
Enhanced with Personality Factors." Tools with
Artificial  Intelligence (ICTAl), 2012 IEEE 24th
International Conference on.Vol. 1.IEEE, 2012.

Van Genuchten, Michiel. "Why is software late? An
empirical study of reasons for delay in software
development."  Software  Engineering,  |EEE
Transactions on 17.6 (1991): 582-590.

Wang, Xiaoxu, Chaoying Wu, and Lin Ma. "Software
project schedule variance prediction using Bayesian
Network." Advanced Management Science (ICAMS),
2010 IEEE International Conference on.
Vol. 2. IEEE, 2010.

Xiao, Jing, Xian-Ting Ao, and Yong Tang. "Solving
software project scheduling problems with ant
colony optimization." Computers & Operations
Research40.1 (2013): 33-46.

© 2014 Global Journals Inc. (US)



GLOBAL JOURNALS INC. (US) GUIDELINES HANDBOOK 2014

WWW.GLOBALJOURNALS.ORG



FELLOWS

FELLOW OF ASSOCIATION OF RESEARCH SOCIETY IN COMPUTING (FARSC)

Global Journals Incorporate (USA) is accredited by Open Association of Research

Society (OARS), U.S.A and in turn, awards “FARSC” title to individuals. The 'FARSC' title

is accorded to a selected professional after the approval of the Editor-in- Ls
Chief/Editorial Board Members/Dean.

FARSC accrediting is an honor. It authenticates your research activities. After recognition as FARSC,
you can add 'FARSC' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSC designated members are entitled to avail a 40% discount while publishing their
research papers (of a single author) with Global Journals Incorporation (USA), if the
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSC title is accorded, the Fellow is authorized to organize a
symposium/seminar/conference on behalf of Global Journal Incorporation (USA).The
Fellow can also participate in conference/seminar/symposium organized by another
institution as representative of Global Journal. In both the cases, it is mandatory for
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA)
# - after successful completion of three years as Fellow and as Peer Reviewer. In addition,
it is also desirable that you should organize seminar/symposium/conference at least
once.

—

We shall provide you intimation regarding launching of e-version of journal of your *

~ .
stream time to time. This may be utilized in your library for the enrichment ofx/@/

knowledge of your students as well as it can also be helpful for the concerned faculty‘f:'l
members.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .



The FARSC can go through standards of OARS. You can also play vital role if you have
any suggestions so that proper amendment can take place to improve the same for the
benefit of entire research community.

ournals Rescarch

As FARSC, you will be given a renowned, secure and free professional email address w
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail,

Spam Assassin, Email Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

The FARSC will be eligible for a free application of standardization of their researches.
Standardization of research will be subject to acceptability within stipulated norms as

ﬁ. mumthe next step after publishing in a journal. We shall depute a team of specialized
S esearch professionals who will render their services for elevating your researches to

next higher level, which is worldwide open standardization.

The FARSC member can apply for grading and certification of standards of their -
educational and Institutional Degrees to Open Association of Research, Society U.S.A. Y
Once you are designated as FARSC, you may send us a scanned copy of all of your =
credentials. OARS will verify, grade and certify them. This will be based on your .- ‘;'""H‘
academic records, quality of research papers published by you, and some more f»i‘y
criteria. After certification of all your credentials by OARS, they will be published on

your Fellow Profile link on website https://associationofresearch.org which will be helpful to upgrade

the dignity.

The FARSC members can avail the benefits of free research podcasting in Global

) '..i_: _ Research Radio with their research documents. After publishing the work, (including
._.'_.'(')!'.'.. published elsewhere worldwide with proper authorization) you can upload your

Stasnacw anoi= Fesearch paper with your recorded voice or you can utilize chargeable

services of our professional RJs to record your paper in their voice on
request.
The FARSC member also entitled to get the benefits of free research podcasting of
their research documents through video clips. We can also streamline your conference
videos and display your slides/ online slides and online research video clips at
reasonable charges, on request.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



/j’_:

B
._\.53
1

)

The FARSC is eligible to earn from sales proceeds of his/her
researches/reference/review Books or literature, while publishing with Global
Journals. The FARSC can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will
be credited to his/her bank account. The entire entitled amount will be credited to

his/her bank account exceeding limit of minimum fixed balance. There is no minimum time limit for
collection. The FARSC member can decide its price and we can help in making the right decision.

The FARSC member is eligible to join as a paid peer reviewer at Global Journals
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the
author of a respective paper. After reviewing 5 or more papers you can request to

G;" b

transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN COMPUTING (MARSC)

The ' MARSC ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSC” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSC or William Walldroff, M.S., MARSC.

MARSC accrediting is an honor. It authenticates your research activities. After becoming MARSC, you
can add 'MARSC' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSC designated members are entitled to avail a 25% discount while publishing their
research papers (of a single author) in Global Journals Inc., if the same is accepted by our
Editorial Board and Peer Reviewers. If you are a main author or co-author of a group of
authors, you will get discount of 10%.

As MARSC, you will be given a renowned, secure and free professional email address

with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, Spam w
Assassin, Email Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .



~ We shall provide you intimation regarding launching of e-version of journal of your
S S A stream time to time. This may be utilized in your library for the enrichment of
~/ %ﬁﬁ’ knowledge of your students as well as it can also be helpful for the concerned faculty

g members.

The MARSC member can apply for approval, grading and certification of standards of
their educational and Institutional Degrees to Open Association of Research, Society
U.S.A.

=

Ty

N T

Once you are designated as MARSC, you may send us a scanned copy of all of your
credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more criteria.

It is mandatory to read all terms and conditions carefully.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind _ e
peer reviewed paper at their end to the board for the verification and to get '
recommendation for final stage of acceptance of publication. :

_ The IBOARS can organize symposium/seminar/conference in their counuy uii wvenan ui
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions _
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so:/‘:"'-f
that proper amendment can take place for the benefit of entire research community. @/
We shall provide details of particular standard only on receipt of request from the‘ﬂ']

Board.

The board members can also join us as Individual Fellow with 40% discount on total
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as
declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more

rnale Bewear s relevant details.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .



We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. muminstitute to function as Regional/Zonal office on our behalf.
""" The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and . G
proficient in an expertise course covering the professional code of conduct, and """::fij
follows recognized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
a0 Yoo- described in Corporate Statements, are educational, research publishing and
SLatiiew anoi= Professional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer J4
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a ~ied
reviewer and remaining 5% is to be retained by the institution. ﬁ,

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

Vi



In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

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.
®  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.

®  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.
®  |eave 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.

&  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.

e 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

e |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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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

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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