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Abstract- Software maintenance is ar important

component of any software that discovers its use in tt 
" 
iay+o- A' Code smell

day activities of any organization. Software maintenance is a Code smells are first defined by Fowler and Beck' They

difficult process if cod" smells exist in the software. The defined code smells as the symptoms of code and design

l."pr"t oi the poor design of code is called code smells. problems l9]. In this paper, the below five code smells were

fr4a3orlty of the code smell detection approaches are rule- considered and evaluated.

based, where rule-based approaches represent the combinatiol ntof: The code smell Btob is found in designs where one
of metrics and threshold. In this approaoh, rules are ,0"'1i:1 Urgf .-tr", -onopolizes the behaviour of a systeir. It is a large
and detect the code smells are time to consume because 

"1.i, 
tt 

"t 
n", several fields and methods with low cohesion and

identi$ing tie accurate threshold value is a tedious.job' For ;;;}rh. class does not have parent class and childreu. It is a

ffi:"x_Htffil#h:: Ee$SsT|;r#ffi"1-"i!1 

',*:J*, 

implements various responsib,ities and has the

The approach is tested on the open source projects, likely

Gantt iioject and Log4j for identifying the five code smells Functional Decomposition (FD): It occurs when a class is

namely Fgnctional Deiomposition, gloU, Spaghetti Code, designed with the intent of performing a single flmction. The

Data Class and Featgre Emy. Finally, this approach is code smell FD will find in a classn when inheritance and

compared with code smell detection using GenetiCAlgorithm polyrnorphism are poorly used. This kind of code smell may

iCej, DEtection and CORreotion (OeCOn1, Parallel hod m iu*. diagram which is developed by non-experienced

ivolutionary Algorithm (PEA) and Multi-Objective Genetic object-oriented developers'

Programming (MOGP). Data Class (DC): DC is a class that has only data. It does

Ke1'words- code smett, software nxefuics, EGAPST il:T:,"X'",';:1?ffi""[tB3raT;lT#'ilf"lx'l-.:?5
I.INTRODUCTIoNmethodsaredefinedbythisclass.

Feature Envy: This code smell occurs when a method get

frelds of another method in some other class than the one it is
actually implemented in. It is described by a large mrmber of
dependencies. It increases the coupling and reduces the

cohesion ofthe class.

Spaghetti Code: This kind of code smell occurs when the

code does not use suitable struchring mechanism. It prevents

the use of object-oriented mechanisms, namely inheritance, and

polyrnorphism. Typically causes by Inexperience design with

obj ect-oriented technologies.

B. Software Metrics

Software metrics gives useful information that facilitates

assesses the quality oithe software [10]. It can also be used to

identiffing the similarities between the software systems' Here,

ten metrici are considered and these metrics are interrelated to

the class entity in the class diagram. The metrics give

information about the number of attributes and methods in the

class diagram except NAss and Ngen' The metrics NAss and

Ngen gives the relationship between classes. The description of
mekics is listed in Table I.

INTERNATIONAT JOURNAL O ssanfir IN ELECTRONICS AND COMPU-TER ENGINEERING

AUNIT OF I2OR

Software evolution and maintenance makes high costs of
the development process, particularly as systems become more

complex ind larger. Software maintenance and evolution

p.oriss is difficult in the structural design' These software

design problem is known as code smells. The most of the code

smells detection approaches are in the code level [l-5]' Code

smell detection in the model level is very difficult as all the

metrics are not supported in model level [6]. In rule-based

approach, code smells cannot be defected because finding the

right threshold value of the metrics is a tedious task' To be

precise, a class may be considered as a large class in a program

ian be an average class in some other program. The EGAPSO

is compared with the code smell detection approaches namely

genetiC algorithm (GA), DEtection and COR-rection (DECOR),

Farallet Evolutionary Algorithm (PEA) and Multi-Objective

Genetic Programming (MOGP).

il. BACKGROI.]ND AND PROBLEM STATEMENT

This segment provides the essential background material

used for thi detection of code smells. The basic definition of
code smells, what are the metrics used for code smell detection

and EGAPSO are discussed below:

1:

2110lllage
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Abstract
Bad smells are signs of latent problems in codes.

Bad smells reduce the design value of software, so

the codes are hard to analyze, understand, test or

reprocess. Code-Smells represent design situations

that can concern the maintenance and evolution of
software. They make a system difficult to progress.

Some code smells cannot be detected by using
program analysis alone. In such cases, software

metrics are adopted to help identify tools.

However, the choice of suitable quality metrics is

challenging due to the absence ofaccord to identiff
some code-smells based on a set of symptoms and

also the high calibration effort to determine

manually the thresholds value for each metric. In
this paper, we discussed about detecting code

smells using various aPProaches. ,
Keywords: Machine Learning Approach, GUl-based

approach, Textual Based Approach, A Bayesian

Approach, Parallel Search Approach, Genetic

Al go ithm-bas ed a pproach.

1. Introduction
There exist many approaches to speciff

and detect code smells. Most of these approaches

are manual or based on rules. Although these

approaches improved the state of the art and of the

piictice in smell detection, to the best of our

knowledge, none is able to handle the inherent

uncertainty of the detection' Quality programs are

easy to understandable, analyzable, modifiable,

testable, maintainable and reusable. To the best of
our knowledge, all previous approaches require

expert knowledge and interpretation of the smell

foi tfreir implementation. They focus on identi$ing
one smell at a time, while some smells share

similar characteristics, and exclude classes that are

not identical to the smell (given some thresholds)'

Various technologies are used for detecting code

smells.

a)

b)

2. The Benefits of a Code Refactoring
Code refactoring is the Process of

reforming the existing progmm code' Refactoring
gets better nonfunctional attributes of the software

and can improve sollrce code maintainability. It
improves code readability and decreases

complexity. It creates an additional expressive

internal architecture or object model to progress

extensibility. There are two general categories of
benefits to the activity ofrefactoring.

Maintainability. It is very easier to fix bugs

because the source code is easy to read and the

intent of its author is easy to grasp. This might be

achieved by decreasing large monolithic routines

into a set of individually concise, well-named,

single-purpose methods. It may be accomplished

by a class by moving a method or by removing

misleading comments.
Extensibility. It is easier to expand the capabilities

of the application if it uses identifiable design

patterns, and it provides some flexibility where

none may have existed before (M. Fowler, 1999).

3. Various approaches for Code Smell
Detection

Many code smell detection tools have

been developed providing different results, because

smells can be subjectively interpreted, and hence

detected, in different ways. Here, we discussed

various approaches such as

r Machine learning aPProach

o GUl-based approach
r ATextualbasedAPProach
o A Bayesian APProach
o Parallel Search Approach
o Genetic Algorithm based

APProach
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Abstract- Code and design smells are the poor result to recurring implementation and design problems. They may hinder the

progress of a system by building it hard for software engineers to carry out transform. Detection of code smells is very
challenging for code developers and their informal definition leads to the completion of detection techniques and tools. Several

refactoring tools have been developed. A bad smell is a sign of some setback in the code, which requires refactoring to deal

with. Various tools are offered for detection and deduction of these code smells. These tools are different significantly in
detection methodologies.

Keywords- Code smell detection tools, I)etection techniques, MobileMedia (MM), Health Watcher (HW)

I. INTRoDUCTToN

Once code smells are placed in a system they can be

eliminated by refactoring the source code. Refactoring [1] is

a technique to construct a computer program more readable
and maintainable. This paper analyzed four code smell
detection tools, namely JDeodorant, infusion, PMD, and

JSpIRIT. These four detection tools were chosen because

they evaluate Java programs, they can be setup and installed
from the given downloaded files, they detect the smells in
target systems. Other tools were discarded for various
reasons. For example, Checkstyle has not detected instances

of smells in any of the target systems, so it was discarded.

Instead, it supports only visualization features.

Section I contains the introduction of code smell detection,

Section II contains code smell deteqtion tools and detection

techniques, Section III contains the experimental studies,

Section IV contains the related works of the code smell
detection tools, and Section V concludes research work with
future directions.

II. CoDESMELLDETECTIONTOOLS

Table 1 shows the fundamental information about the

evaluated tools [3]. The column Tool has the names of the

analyzed tools as reported in the tools corresponding

websites. The column Version indicates the version of the

tools that were used in the experiments. The column Type

specifies if the ttlol is available as a plugin for the Eclipse

IDE or as a separate tool. Languages column have the

programming languages that can be evaluated by the tools,

with Java being the general language among them. The

column Refactoring shows whether the tool oft'ers the feature

of reftrctoring the code smell detected, which is available
only in JDeodorant. The column Export signifies if the tool
allows exporting the results to a file, a feature present only in
inFusion and JDeodorant that export the results in an HTML
file and an XML file, respectively.

The tool JDeodorant2 is an open solu'ce Eclipse plugin for
Java that detects four code smells: God Method, God Class,

Feature Envy, and Switch Statement. A tool inFusion is a

staudalone tool for Java, C, and C++ that detects 22 code

smells, including the three smells of our interest namely God
Method, God Class, and Feature Emy. inlusion is no longer
available for dowuloacl at this moment, as a commercial
product. The code smells detection techniques were primarily
based on the detection strategies described by Latua ar;.d

Marinescu. The tool PMD3 is an open source tool for Java

and an Eclipse plugin that detects many code smells

including the God Class and God Method. The detection of
code smells techniques are based on metrics. For Gocl Class,

the detection strategies of a single mekic are used: LOC
(lines of code). Finally, JSpIRIT4 is an Eclipse plugin for
Java that identifies and pri.oritizes ten code smells, including

n -ff'$l''rtl*"ts'
fr.$. strAl?dlAlt;ffi

rAR GiEGoilros cu.tEcrpof lTT* #*[

Table 1 Code smell detection tools
Tool Version Type Langu-

agcs

Itefa ctoring Export Detetior

TehDiquc

,ID@doratrt 0.0 2015 Eclips€ Ja\a Yes Yes Refictoriry

OpportEiiis

ltrfusion 1.8.6.201s Standalone

c,c+
N{) Yes Software

Metrict

P}ID 5.3.0 2015 Eclipse Java,

C,C#

No No

Metlics

JSpIRIT t.0.u 2uI4 Eclipse Java No No JOtrUtre

M.trics
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Abstract Software reliabilit,v nrodels is the best choice to rronitur reliability ol sottl,",are process. These nrethods aid the
software developrnent tealn to identify the necessarv actions that are ctrrr.ied out during software failure process. The present
work attempts to develop a tteu, tlodel to check the sotju,,are reliability by incorporating the failure rate ol both hardware as
rvell as sofivvare. The trtroposed uer.i' rnodel based on time betrveen f'ailures observation, which is based on Non-Hor.nogeneous
Poissorr Process (NHPP). i\4aximum Likelihood Estirnation (MLE) nrethod applied to dctermine the unknowrr parameters of
the nrodel.

1(e_trr,rrrls-Non-Flornogeneous Poisson Process,Failule Rate, Palameter Estimation.

I. INTRODUCTION measurernerlt of software application. In this paper. \\.
proposc a software prediction-based reliabilitl, model lor

The nrain goal of soitwarc engineering is to rlevelop cluality testing aids as a way to measure and to improve the
:otttaLe in a more economical rvay. Reliability which softwarereliability.
il-asures the tailure-fi'ee operation of sottware is the rnost
irnportant cluality nrellic. But it is also a fiict that softu,are Section T contains the introduction o1'soitrvare reliabilit--r
cannot be madc bug-fi'ee dne to the nncertainties involved models, Section II contains parametcr estimation ilsing
and the arnount of rnanual effblt involved in the process. MLE, Section III contain the proposed ne'*, model, Sectron
This underlies the iurpoltancc of tcstirrg phase durirrg tlre IV contain the estimation based on inter tailure tinre data.

sotirvare developrnent lile cycle. During tl'ris phasr attelupl scction V cor-rcludes research work.
is madc to iclentiflz and remove as many faults as possible
rvithin the linrited tirne. Hence it is important to monitol the II. MAXIMUM LIKELIHOOD ESTIMATION
progress of testing phase and to estirnate the reliabitity. For

Quantitatit,e control of software testing process and to E,stirnation of parameter is of primary itnportance to predict

nteasule the sofiware reliability. Sofiware Rcliability the reliability of softwat'e. Once the mean valtte fi-rnction is

Growth MocJels are used [2]. lorown tbl a given model the estimation of paratneters

achieved by well-known techniques known as Maxitrluur
One oI the well-known tools knor.vn as sofhvare reliability Likelihood Estimation (MLE). Depending on tl.re test data

nrodcl. usecl to evaluate the software quantitatively, develop tl'rat are availablc. two different approaches followed oftcn.

test status. schedr"rle status and rnonitor the change in A set of lailule data is genelally collected in the fot'm of
reliability perlomance. Several soltware rnodcls used to interval domain data andtinle domain data.

inrprove the sofiware reliability measlu'emenl and it carr be

classifled into prediction and estimation motiels. These two Thc rlain idea behind MLE, is to f-rnd ont the parametel that

techniques based on observing and to build up lailure data maximize probability of the sample data. IVILE uethods are

and er,aluating rvith statisticJ assuntption. At first, using more robust, versatile, suitable fbr most rnodels and firr'

predictiitl tnulel. s6ftware reliability predicted inirially in differenL tlpes of data. The estitnates of paratneters'a'anc

the devclopnent stage and enhancements initiatecl to ;b' obtained by solving the iollowing eqttations

frl'ogress the reliability. Tl.re estinration niodels estirlrate the tl
trlues oi i'rcrol based ott tttcasuted <tr observcd datl tlrrt {{ - ;. --]rq-l
has a raudorn piece of infbrrr-r:ition. In general, these moclels - { I -e **n}

r. pr'.'ic rt r ,s|ow ine, qurntilrllivc apploach to thc 
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-lhrirutt- Sottwar.e reliability is one of the ntost irupor.tant
eharacrerisrics of softrvare quality. Assessiug tl-re soft,,vare
reliabilitv is the critical task in developnrent ot-a sottware
-<\'sr.nt. .\ nuntbcr of Softrvare Reliability Gt.orvth Models
r SRG\l I based on Non-FTorrogeneous poisson process
r\HPP I hale been proposed in the past clecacles_ These
nti,J:ls esrjtrrate reliability nteilsures such as fhilur.e rate,
lL:ltrcr ol rerlainrng laults and soItware reliability. This paper
::..:lerlj e SRG\,l r-nodcl based ori NI{pp. Modcl par.ameter.s
::rr jsi:1l:1ted usinq N.,laxirnuni Likelihood Estimation (MLE)
r-.::l:,r:. Srrliu ele t.eliability is trreasurecl through nuurerical

:. .:r::; .lilu Jri pr.ojects.

X t-t tt r t rrl t- \: o r t -IT o nt o get t t, o u s p o i,t s, ott p r.o 1 e5 s, Fo i ! u re
F.:,.,;tt, ttt EttintaIi,,tt

I. INTRODUCTTN

\ .lrrrpLtrer s1'stcnt is composecl of hardware and sofiware
-.,ir1ir!rlt.nrs. Extcnsive rcsearch has been done in both the
:r:.:t oi hardu.ale arrd sottware reliability_ Softlvare reliability
is rhe pr-obabilin, of firilur.e-ft.ee operation of sofiware in a
sl.:;rie d environment during speciliecl duralion [1]. IL is a kev
Tirctrrr- in software developntent and softwar.e qualrty.
Re[aL.ilit]. of sotiwat'e l-ras been studied in tcnns of Sofirvar.e
Reliabilitl, Grouth Models (SRGM). These nrodels <Iescribe
the relationship among the calendar testiug tinte. amount of
testing -efforl r'equirecl and the number of sottwarc error.s
detected.

SRGM is a mathernatical model of horv software reliability
inrirroves as fiiults are detccted anfl repaired [2]. These ntodels
rused during the testing phase of softwar.e developrnent [if-e
c_r,cle. Trvo typcs of f-ailure data narncly time-dornain data.
inten'al-clonrain data arb taken as input. Tlie inrlividual tirne at
rvhicir the lailure has occurred is recorded in time-domain
data. The nunrber of fhilures occnt.s during fixed tintc period is
rccolded in interval-doniain data. Dur.ing the past three
decatles t,arious reseaLch activities have been conducted. to
assess the reliability of sofiwar.e . Among all SRGMs, NHpp
reliability models are widely r-rsed. NHpp based SRGM,s ar.e
classified into continuous tirre ntodels and discrete tinre
nrodels [3]. Continuous time models are basecl otr calenclar.
tirne or executiou time. The discrete tirne rnodels use the
nunrbel of test cerse as fault detection period. This ntodei
predicts the leliability of sotiware by assurning thar the

dcbugging process reduces the future fhult occun.ence counr
characterized by its mean value function. A large family of
statistical nrodels have been developed fbrl estintatins
reliability. Most of the cxisting moclels are pur.ely based on the
obsenation of software product f-ailures where ihey r.cquire a
considerable amo,nt of fairu'e i-lata to p,cdict trre reliabilitv
lcc uratcly.

II. PAR{METERESTIMATION

Paranteter estiutation is one ol the lltost significant
palt in soflware reliability prediction. We develop expressions
in order to estirnate the pararneters of pro;rosed model based
on tinre domain clata. Par.arneter. estitnation is achierred by
applyitrg a well-ktiolvn estirnation known as Maxirnum
Likelihood Estimatron (MLE) l4l. MLE find olrt the
Irarautetel's that ntarirnize the pr.obabilitv of data. These
nrethods are velsatile and applicable to rrost ofthe reliability
models and fol ditferent types of clata.

The estimates of pararleters 'a .and

sol'n,ing the following equations [5]

{1 -e-h=p1

its 11

5i *-c-bln

obtained by

s

,\ "
-= 1
- l-j

PROPOSED NEW MODEL
In this papef. \.\.e propose a new ntodel to cstinrate

reliability of sofir.vare. A simple random failure-based model
developed to predict software reliability.

Fol iou'ing assuntptions considered:
r Consider the failures caused by both hardware

and software
. Software failures removed by Goel-Okumoto

model and hardware faults removed by
replacing faulty hardware.
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AssrRAct

Many factors affecting the success of data mining techniques, the pureness of data is one of the factors. The

inclision of iriitevani and noisy data in the pattern anatyzing phase' can results poor predicting perfotmsnce. To

discover information from the indometrial carcinoma dats set the process of cleaning, transforming and mocleling

are appliei Diverse iinds ospre processing techniques were fanctions in the data set in order to work $'ith the full
pUaiia datu set. Methodoligy Uied: The data mining tool Rapid Miner 5 and IYEKA were usedfor this putpose- In
lt ir-rtudy, the endometrinl- cancer data wus taken Jrom the TCGA data portal with 547 patients' clinical datu

Feature selection was done asing various classijiers with the help of different evaluators and search method. Using

R language fhe accuracy of thi classifiers' model was checked for the minimized and full data sets. Findings:

Hybr*l *od"l ,ot adoptecl for the performance evaluation by combining nalive bayes and decision tree classiJiet

and the accuracy of the new model is 92.71%.
Keywords: Endometrial, R, carcinorna, classiJiets, naive bayes, decision tree.

L. Ixrnonucrrox
Data mining is the modus operandi of pulling out the data &om the enormous dataset [8]. Data preprocessing is the

evolution ofcleaning, alteringland modeling the data with the target of discovering new patterns [2]. The preprocessing

techniques include bata cleaning, integration, reduction and transformation. Attribute selection is the process of
identifring and selecting the relevant and unique information as possible.

l.l Data cleaning:

It is referred as removing noisy and correcting inconsistencies in the data set. The scheme in data cleaning are

filling the missing-data, smoothing the noisy-value, identiSring and removing-outliers and resolving consistencies [18].
The data, available in real world, may be incomplete, noisy and inconsistent and having incorrect attributes values. The

data collection mechanisms used may be defective [19]. While entering the data human or computer error mayhappen.

Erroneous data may result from discrepancies in naming regulations. Dirty data can cause confusion for the mining

procedure.

1.2 Data Integration

Merghg of data from many sources into one source is referred as data integration. It may comprise several databases,

data cubes, or flat files. Careful integration can decline and skip redundancies and inconsistencies in the final data set

[4]. Entity identification, redundancy, correlation analysis and tuple $plication aro some issues in data integration.
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Abstract-Manyfactorsaffectingthesuccessofdataminingtechniques,thepure
inclusion of irrelevant and noisy data in the pattern analyzing phase, can results poor predicting performance. To discover
information from the endometrial carcinoma data set, the pre-processing technique such as ileaning, transforming and
modelling are applied. Diverse kinds of pre-processing techniques were functions in the data set in order to work with the fulI
pledged data set' Methodologlt Used: The data mining tool WEKA is used for feature selection. Using various classifiers,
evaluators and search methods six features are selected out ofeighteen, attributes. The performance evaluation was done using
RStudio. The accuracy of the classifiers model Random Forest and NaiVe Bayes are checked for the minimized and ful1 data
sets. The hybrid model was formed by combing both the models to improve the performance of the classifier model. Findings:
The Hybrid model was adopted for the performance evaluation by combining naiVe Bayes and random forest classifier and Ihe
accuracy of the new model is 93.55%.

KeJtwor4s - wEKA; Endometrial; R; carcinoma; classifiers; Naive Bayes; Random Forest.

I. INTRoDUCTIoN

Data mining is the modus operandi of pulling out the data
from the enormous dataset [10]. Data preprocessing is the
evolution of cleaning, altering and modeling the data with the
target of discovering new patterns [2]. The preprocessing
techniques include Data cledning, integration, reduction, and
transformation. Attribute selection is the process of
identifying and selecting the relevant and unique information
as possible.
A. Data cleaning:

It is referred to as removing noisy and correcting
inconsistencies in the data set. The scheme in data cleaning is
filling the missing-data, smoothing the noisy-value,
identiffing and removing-outliers and resolving
consistencies [8]. The dat4 available in the real world, may
be incomplete, noisy and inconsistent and having incorect
attributes values. The data collection mechanisms used may
be defective. While entering the data human or computer
error may happen. Erroneous data may result from
discrepancies in naming regulations. Dirty data can cause
confi.rsion for the mining procedure [18].

B. Data Integration
Merging data from many sources into one source is refered
to as data integration. It may comprise several databases,
data cubes, or flat files. Careful integration can decline and
skip redundancies and inconsistencies in the final dataset [4]"
Entity identification, redundancy, correlation analysis, and
tuple duplication are some issues in data integration.

C. Data Transformation
Transforming data into an appropriate form for mining is
referred to as data transformation. So that mining process
may be more efficient and the patterns found may be easier
to understand [5].

D. Feature Selection and Extraction:
Finding the Best Attributes:
The effectiveness of data mining can reduce due to too much
information. Some of the columns of data attributes may not
contribute meaningful information to the model tl3].
Inappropriate features may include noise to the data so that
the model precision may change. Wide data increases
processing faces for data mining algorithms. The calculation
rate of algorithmic processing will be higher if the
dimensionality is higher [18]. Reducing in dimension is a
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ABSTRACT

It's urge to establish a reliable system with high accuracy and efficiency for

early prediction sf cancer. In the present study, a novel ensemble model is

developed for the prediction of Endometrial Cancer (EC) in women presenting

with post menopausal bleeding.

Methodology used: ln this approach to improve the performance of the model

ensemble model rvas formed. Four different machine learning models such as

K-Nearest Neighbor, Navive bayes, Neural Network and Random Forest are

combined to form the ensemble model to predict the accuracy. The

performance of the model was compared between ensemble model and

Random Forest for before diagnosis and after diagnosis data of the patients.

Findings: The ensemble model increases the prediction accuracy. Novel

en emble model produces high accuracy, gini, AUC, specificity and

sensitivin,. The result shows that the proposed ensemble model is

outpertorming.

Ke5r ords - Endometrial; ensemble; Naive Bayes, specificity; sensitivity;

Gii: Random Forest.
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Abstract-this paper analysis the dosage ofestrogen based on the statistical analysis and produce graphics. R can be viewed as acase and control value of endometrial cancer. The data is programming-language il;-;^il.g."[ril"oi preaennea
il:liiilTi',,'.1T":.i:,iT. ff:i:*"Jfilli'ffi';J,,?,*1,',1 't ii,io,, tnut.u,ib"-.,sed to perrorm various tasks. A major
the data using R studio. various machine r.u.r'i"# ;ifi#: f9:u-t 

of these predefined functions is statistical data analysis
are applied o, th" 

"as" 
and controt autu. cori.iu-ti;;:-;;;;;; [sJ,.Ugin-g new as)rmmetry model, Yamamota et.al, proposid a

root, dosage, accuracy and time taken to build the models are statistical model, to predict the average dose for case is more
carculated and the results are stored in an excel sheet as cSV fire. than control. we have proposed new classification model
We have found a more preferable model using R tool, which lits using R language and made a conclusion that the dosage forthe data better than some existing models. From this study it is case is *ori thu, control. In addition with that we haveobserved that' predicted value is the average dosage..of the predicted the dosage for individual patient against their actualestrogen' we have seen that the average dose of estrog"o tbt case oorugg -;-mg/diy using classification algorithm [6]. S.D.

;x'?.i?.;iitl:h:tl'"liJ""l..Kl:"li::[H,:1"j;:lJx,:ff {'iF*r et.ir, specine-d a conditionar rogistic regression
actuar varues and stored in an excer shleet. s-q'u* r'E 

il:ffiil? fl:"LHrJr:rr""ffi T.$,j;?jil.:?;;1,, rX

f,*,##f;*y:;:,;;rlearnins Atgoritttm; .R,. Estrogen; ;l;t;_1j:##ffi:il,tt 
estrogen for menopausar symptoms

I. INTRODUCTION II MATERIALS AND METHODS

The data file contains 315 records with cases and controls 2. I Data Set anditsfeature
from the Leisure world study of endometrial cancer [l]. It is Initially the data was available in the text format, each
related to give t 

"utT:"t_ 
with estrogens for m"oopausal a,ttribute values are separated by space with fields t5]- Fig.l

symptoms and other risk factors. The data is obtained from illustrates the sample initial text file.
Los Angles study of Endometrial cancer. The dose of I 174 0 I I 4 96 I
conjugatedvalue is ranged from 0 to 6 andunknown value is I 075 09000 0
replaced with 9. If the dosage is I O 74 09 0 0 0 00 means 0, l means 0.3 mg,2 means 0.301_0.624 mgper 107409000 0day, 3 means 0.625 mgper day, 4 means 0.626-1.249 -! pr.
day,_5 means 1.25 igper day, and 6 means 1.26-2.50 mg 107501 I 148 I
per day. The attributes of endometrial cancer displayed in thf 2 1 67 0 0 I 6 96 I
tablel. 206700 165 0

The attribute case describes the case and control indicator. 2067 | I 000 I
AccordingtoBreslow[2] thevalue l meanscase,whichrefers 2067 00 l3 53 0
patients those who have endometrial cancer and the value 0 206g001345 Imeans control, which refers those who do not have
endometrial cancer. The well-known type of adeno carcinoma Fig.1 Initial text file

is referred as endometriosis cancei [13]. Endometriosis The data was extracted from the text file to excel usingcancersarecreatedbycellsin_glandsthatappearalotlikethe "from text" option of the data tab. Table I shows theusual uterine inside layer [3]. out of 315 records only 64 converted text file in the excel sheet. Machine Learningpatients are belongs to case. Machine Learning atgoiittrm Algorithms, such as Random Forest, Linear Model and Neuralmainly used in data analytic to expose the patiern-hidden Neiwork are applied u.ing n on the dataset. The accuracy,inside the data' White estimating the context of dor" levels of correlation nooi*"uo iqriur", and time taken to build modelconjugated estrogen exposure and development ofendometrial are calculated, and the results were stored in the excel CSVcancer' the categories formed by the levels of the exposure are file. Correlation describes the statistical relationships betweenordfiial in nature [4]' R provides an envfuonment to perform actual and prpdicted values, .ui"n;. stored in excel CSV flle.
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Abstract-Objective: Generating rules from the d..-q# the risk associated with the disease' Such rules can

help the heauhcare domain toidentifvJhe $frfrifu8{tf+rg,uffiffittneutsease' 
rhe clinical data for this studv

r_+^---*!^-or ^-J#lilr,ft;e,T#ril"h"Bi}ffi.trft,Bauiu *ur anatyzed with the help of data mining
was collected from the International caffi instituJe'*ri

techuique such as classification' ';ffi .X*.X:'1@ ;";Y*
Irrethod: The decision tree crassifi cu.ion',T"nnfifl il ;t;i;; # fi; and the rules were generated' The rules are

;;;;;r. ,n"-rrr. based ct tio" *a,n"l+ 'Sut g"'"'ut*a it'a 
lo'"-*ut :":':'"-:l: ::l-:::T:

."* ;;.quare test, it p'ov"sffii'uo'"' which'aq 'asioqagefl 
wiln tr; rist;r;e*nooT:"1"1::::l],Il,il"i-.j1

algo rith ms zt e 93.9 lYo, 9 4.23 o/o u"d g4:##r#i

PART algorithm generated 17 and 12 ru.lesY$ffi'fifi
!:&:

concrusion: The EC-Risk predict is a user-frierarv *rihapp frui"r, uses the crinical attribute as input to predict the

risk associated with endometriar cancer. Based on the input it will give either high risk or low risk or no risk rhe

Mobile app was uploaded in the play store for the patients' usage'

Keyword.s- J48; K-Nearest Neighbour; PART; Voting Ensemble; chi-square test; classffication;

such as chi-square test, lt Pruv€srtlrE'Yorr4uruJ ""'-*'-"q x--'-ts::Fa: a.4

was once again tested with the rr;fulor k-Nearest N"ig[n;r;;lgo.i*,-' Finally, to i$nfove the accuracy' the algorithms

were tuned with hyper-p*r*",i;rg the ensemble 0f heterogeneius classifit"n"OyttTique rvas applied using Voting
were tuned with nyper-pararr:r;rs; ru.E E[JLurvr- ":'T:'-----"-;,; 

Y;" i, t
EnsembteModel. 

*-.,*:-t 
:"i,.,*'' -H'i"-X

Resurts: rhe crassincation tecfufu,g,t'1 '*ft'1i;10@f+:-: ::l::ff$:::":::-::j::::::":::",:iist' f!$ O o-,,#t,.,kT Fit*' Abnormal bleeding and post

r ot endometrf"i6p*r;$" A"tutu"y of J48' PART and IBK

{H*'trflf.i*f}tt'embre 
moder is e5'68%' rhe J48 &

L lxrnouucrroN

Cancer is the second largest non-communicable disease' It is

the leading cause of deaths in developed countries [1]' The

incideace of cancer malignancy has increased worldwide'

Endometrial Cancer (EC) is primarily a disease of the

postmsnopausal women and conftrmed that 90% of patients

with EC experienced postmenopausal bleeding [2]' EC is the

fourth rust cancer in Women. It arises on the endometrium'

the inside layer of the uterus or womb' It is the consequence

of the janing growth of cells that have the ability to engage

fffif, ${VfffA\'N

or widen to other parts of the body [3]' Hormones amend the

endometrium, during the woman's menstrual cycle' In the

early stage ofthe cycle, prior to discharge eggs from ovaries'

the ovaries generate estrogen hormones [4]' Estrogen is the

cause for the endometrium to condense so that it could

cultivate an embryo if pregnancy happens [5]' A woman's

hormone dependability is an important function in the

maturity of EC [6]. The main tests for diagnosing EC are

Trans Vaginal Ultra Sound (TVUS), Pelvic Examination'

Hysteroscopy, Endometrial Biopsy and Dilation and

Gffinug" lll.Jl*three tests insert a device transducer'

ko/-"..**
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ANALYSIS OF' SECURE MULTIPARTY COMPUTATIONS III
DISTRTBUTED DATA MINING

J.Sumithra Devil and Dr.M.Ramakrishnan2
lResearch 

scholar' Department of computer science, Bharathiar University, coimbatore,
Tamilnadu, India.

2chailperson' 
School of InformationJechnology, Madurai Kamaraj university, Madurai,

Tamilnadu, India.

Abstract- Data mining is the process of finding the correrations or patterns by analysing thedata fi'om various field1 o" rutgt 
"J.L., or dltabase. Mo.. patterns about the data can beextractedby analvsing data wiiir differenr mining ;;ili;,.... In mining large volumes ofdatabase' there are poisibilitie, oro..u..ence of sJcurity and confidentiatlrru.t reads to datapreservation' Privacy preserving in data mining i, ;;"-;i;le important feature which securethe sensitive infonnaiio".noniuein! u...rr.o.Achieving privacy preservation is acriticalissue in the data mining. rhe ma;or';el[;;;;;G;;;,:ra mining argorithm is drawing thedata at the time of maiirtenur""lifficy datasets. vurroru,privaly p;;.;g data mining(PPDM) techniques are used to preserv. ,h... autu, fro,rides. secuiity in the process ofknowledge discovery' Il th,, pap*.,'i".rre multiparti.i*pr.rutions techniques are discussed

*,X*"J'"'itf,rhe 
need or suiiaurl argorithm *r,iri, p-roiio", ."-pi;;l;;;rity on rarge

Keywords: Data mining, privacy preserving, securitlz, secure multiparty computation

INTRODUCTION

Data mining is one of the core processes in
knowledge discovery of database, Iil. ffr*research in the field of data 

"mining

gxtracts . the potential and useful
rnrormatron fiom large volumes of dataincludes variety of applicatiors su"f, u*market basket analysis, .urto*",
relationship, banking.Duia mininf l, ,fr.
process of finding correlations orlatterns
drscovered from large volumes tf Outuwhich gives more knowledg. Aor, 

'tfr"

original database. The minejinfor*utlon.1, .1. a pattems, rules, clusters orclassification models.In th; p;; of
datamining, the raw data canU.'rt*"L.A,
semi structured or unstrucfured.these data,yli.|. .typically contain sensitive
lnorvldual rntbrmation such as medical and

Financial information, often get exposed toseveral parties including- .ojl.r,orr,
owners, users and miners. The vast amountof data.availability makes an individual toIearn a lot of information about individuals
from public data. The 

"onna.ntiuiiivl, "",maintained in the process of data mining.In order to ensure confidentiality p;;*y
preserving. has originated as an important
concern with reference to provide securityin success of the. data minin;. ;ri;r.y
preserving data mining extractf ,"nritir.
knowledge and protects the privacy of
::^tn "9 9"",y single data without losingtne onginality of the data.privacy
preserving data mining works on the

l

pr?].:El of privacy not only forindifidDal data _p* also ,r.r.J, the

B. lI. SMAililAf.l il rr* r-H. r&fi.ll.
,ai- Fhr{tC
lrn GrEGfi' s 9fi,lEGE Crmt llErl'' t m ir nn h ! i s h F r --- i-

l.'al::me ? fscr:e q l0f *
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Daniel Ilavi
rrm he learnt lhe challenges and exci:e:rr:: :
formed as his own business. He had dole :r*r r':r
restaurant, a brrsiness he hoped rvould be ::,: :_" :,- :

chain of restaulan{,s. First, however, he c*:=,: -: r1r1r,l l
challenging economic ancl marketing en.,.:--:-rir: riu
his first year. He had already been for;e: :: :rd:
cCImpany, which l:ad cost him dearll, r",.1:i :.: : -: ,llg* :,

argument of rvhy he should invcst in el;::-- :, jrirl

conrpany alive,

Introduction

Every Soc,iety and every successl;" :: *-: i r-, .

iclentiiy opportunities and r.vho irave ih: :: :

rlecessary to sntisfy ne\\, nce(ls, and be::= .- - : -

creafing wealth ancl in the development o: s:'::e ..rf *'

. Dartiel Davi is an Engineer rvl'to 
"i 

3j ::: : vi

ra..ife who also u,as n team leader in a solr'"'::--: :: - l';'

country. He u'antgd to start a businr--ss ir tI- -- -'::' - :
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in nanoparticles. Also among all the photo_anodes, ZnO
seems to be better due to large band gap (3.2_3.3 eV)
and high electron mobility (205-300 cm3 V-r' 5-r;.r: 6"
properties of the nanoparticles depend upon morphology,
size etc. and therefore in order to improve the performance
of ZnO, various methods have been adopted in the syn-
thesis process. ZnO behal'es with varied pirysical proper_
ties in nano regime wben compared ro its bulk form. The
deviation in stoichiomefry may be the reason for the tran_
sition of ZnO with varied characteristics. More over doped
ZnO seems to possess low resistance, high transmittance
and chemical stability compared to pure ZnO and it acts
as active electrode in DSSCs.r3 During the fabrication of
the cell, regardless of the morphology the ZnO nanopar_
ticles are usually subjected to relatively high temperature
for processing (35e400 "C). It was also found that dif_
f'ercnt 7.nO samples showed different optimal annealing
temperaiure.l+$

While fabricating DSSC, the dye molecules are often
found on the surface of the ZaO nanoparticles and not

"Author to wherur corrcspondence should be addnesscd.
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Bandgap Engineering in Doped Zno Nanostructures for
Dye Sensitized Sotar Cell Applications

S. Fabbiyolal,2 and L. John Kennedyl,*
l Materiats and Physics Division, school of Advanced sciences, veltore lnstitute of rxhnolqy (vtr) {.lniversity,

zDepanment 
or Eteuranic sciefli\tr|3?#iii;f!W',,f!!lf!;,1;#: lfl;;|#il-,*r, ranl ttadu, tndia

Pure ZnO and dZnO (doped ZnO) systems of type Zn,_rM,O,(M: Co Cu, Fe and Mn) synthesisedby co-precipitation method were evaiualed fol. dssc studies. Tween-go, a non-ionic surfactant whichwas used during preparation process also acted as binder for co*d6; ;;;opartides on the FToglass plate' ln order to reduce the band gap, tran;ition meta oofan"ts-h;;L" incorporated intoZnO so that it changes the pholo electroihlmical properties. The conduction band edge minimum(cBM) potentials and valence band edge maximum (vBM) potentials were cateulaied. The cBMand VBM potentials varied with different-dopants. The'band'gap **rr.nginlerea suctr that it shiftsthe conduction band minimum (cBM) to less negative potiniiat trran r--uuo (Lower unoccupiedMolecular orbitar) of the dve (Rhodamine s). purl 
fio_:l?*"d hJ6"*l;;n cirorit vortage {v*)of 631.7 mV and short-circ.uit cunent density (J*,) 

9f o's03l pV,,#.i" *L'u dZno, 5% dopingshowed highesr shorr-circuir cu*ent density 3jo"i,igri*siptw#;;;;;;;;-sency for ap dopanrs(co; cu, Fe and Mn). Nanoparticles with iemarkabYre,'*iirprearsg]J*ioiii*ri* *. effrciency of dyesensitized sorar ceil (DSSC). The DSSC parameters suerr,,iu,"pJn ci;;;;ri"g, (tu, short_circuitcuffent density (J$), Fill fqqfi and photovoitaic efficiency (rrl was caiJated. The effect andvariation of CBM and VBM in DSSC parameter are discussed. 
' "

KeywordS: Tween-80, Band Edge potential, Rhodamine B, Zinc Oxide.

1. INTRODUCTION
The third generation solar cell being the Dye sensirized
solar cell (DSSC) has many advantages, namely less cost
in fabrication, simple manufacturing process and bener
energy conversion efficiency.,. M"ny metal oxide semi_
conductors such as TiOr, Feror, SnOr, ZnO and NbrO.
play tlre role of photo-anode of DSSCs.lto The 

"o**onlynsed materials for DSSCs may be TrO. and ZnO with
TiO, showing higher efficiency tban ZnO. Inspite of irs
low el'ficiency, ZnO is preferred because synthesis wi*r
different nanostructures is possible even at Iow rempera_
ture with low cost. Though ZnO nanowires or nanorcds
provide easy conduction path way for the fast collection
of photo generated electrons, the efficiencies often seem ro
be below l7o. This may be due to less surface area avail_
able fbr dye adsorption.lr On the other hand due to mul_
riple trapping and detrapping process raking plae within
the grain boundaries, the electron transport rate is reduced

r 533-4a8ry201 9/t9/2963i008
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