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Abstract

Effort estimation means to estimate the effortsoading to the expectations of stakeholders before
implementation of the project. There are many topau and bottom-up approaches that are recommenged b
stakeholders for estimating the efforts .Therermaa@y other models that accurately estimates tlwgteffHowever,
it is suggested that the models should be usediirtgestimate the efforts accurately. This paymnbines function
point and cocomo model. Cocomo is the construatost model that is based on the lines of code suwednsidered
as the best model among all as it produces le&stefFunction point is the another most accepéetinique for
effort estimation and is based on the functionak.siThis paper propose, the combination of funcpomt and
cocomo will produce less efforts than cocomo or etfer model
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Introduction

Effort estimation is a part of system analysis.
System analysis is a process or procedure thabnpesf
operations to accomplish the business goals. System
analysis means to analyse the complex problemerge|
scale industries or other diverse fields like edioca
defence, law, medical and many others[1]. It is an
activity performed by the system analyst by appmlyin

various mathematical techniques to achieve the
objectives. The activities performed by system ystabr
other decision makers are like searching the

problem,analyse the problem, gathering information,
formulate the problem, apply techniques to solve th
problem and finding solution to solve the problemtam

enhance the system. System analysis decomposes the

system into subsystem in order to diagnose thelgmob
more efficiently.System analysis is important ingka
scale industries to make the effective decisioganging
budget where cost and time are the major conssraint
System analysis is required to identify what kiricand
how much data is to be gathered. It is also a poé
analyzing what should be the input and what willthe
output. System analysis is also required to resthe
changes made by one system to other. Effort estima
is done to estimate the cost of development projdost
effort estimation models rely on empirical derioati
using regression analysisof a collection of histri
project data.[2] The most important principle behaost
and time estimation is to estimate the project.Bizan
project size,we mean Kloc or it can be functioreddd.

Estimation Models

There are many such models that helps to
calculate the effort estimation mathematically. The
models are Walston-Felix ,Doty model,Baily-Basily
model,Halstead metrics,Cocomo.These models aralbase
on the size of project(Kloc).Some other existing
techniques are Function point, use case point, &leur
network techniques,Soft computing technique andyman
more.

Literature Survey

Iman Attarzadeh, Amin Mehranzadeh, Ali
Barati (2012) describes[2]n software development, the
project manager has to face the problems regaitiag
time and staff estimation. This is one of the cailitask
in software development process. This paper pravide
better view oh hybrid model ANN-COCOMO i.e
Cocomo model using artificial neural network for
effective effort estimation. Software estimation is
classified as algorithmic and non algorithmic
technique.Cocomo is considered as the best model th
follows algorithmic techniques such as regression
technique that is based on historical data.ANN is a
mathematical technique to calculate the working
condition of human brain.ANN basically makes fine
adjustments of attributes using historical datae Do
change in the business environment, the relatipnshi
among attributes become vague. To overcome this
problem, this paper proposed ANN-COCOMO model.
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Omer Faruk SARAC, Nevcihan DURU
(2103) narrate[3], software effort estimation is a
challenging task in software project managemener&h
are number of techniques or models that are already
implemented for software effort estimation. Some
models are used in combination to achieve better
accuracy in software effort estimation. One suddeh
is cocomo which is highly recommended model fookff
estimation. It provides better results or more a&cy in
effort estimation when combined with neural netvgork
In this paper, a novel method, combining COCOMO
used ANN with K-Means is used to estimate effortl an
possible boundaries[3]. K means is an algorithnmt tha
decompose the sets into subsets and perform funsctio
form a complete set. This set is formed from th&INA
output generated and within this set upper and fdowe
boundaries are evaluated for effort estimation.tHis
paper it is concluded that the proposed model gives
better accuracy than cocomo and ANN alone

Iman Attarzadeh, Siew Hock (2010yepresent
[5]Software effort estimation is an important panft
software  development activities. As  software
development process become complex day by dayiss it
affected by number of factor like size,complexibst
and time. To control these factors, an effectivestco
estimation model is required. Cocomo is considexed
the best suited model for effort estimation. Thapgr
focus on improving the reliability of software cost
estimation by proposing a model cocom2 with some
sensible features of neural network such as
interpretability and learning ability[4].In this par back
propagation technique of neural network is appled
two different data sets i.e cocomo dataset andicéati
dataset to estimate software efforts. The estimetfedts
are evaluated by taking MRE of different-2 projeaisl
MMRE is achieved from all the calculated MRE’s. The
proposed neural network provides low MRE than
cocomo dataset i.e it provides better effort edtiiona

Chetan Nagar, Anurag Dixit (2012)in this
paper[5]they discusssoftware effort estimation is an
important task in software industry as the failaned
success of the software industry relies on relighof
software effort estimation. There are many models f
estimating software efforts. But there is not omefgct
model that is globally acceptable. This paper psegca
hybrid model that combines cocomo and use casd.poin
Use case point is another most accepted technigue f
effort estimation. In this paper generalized forfmuee
case point is taken rather than specialized fortso Ase
case point possesses technical requirements of the
system. Cocomo is based on the Kloc of the projects
estimate the efforts. Cocomo consists of cost dsivieat
is actually needed for effort estimation. It Thiaper
concluded that to estimate kloc we have to divide t

ISSN: 2277-9655
Impact Factor: 1.852

project into module and module into the sub modunt

we are able to estimate the KLOCI[5]. In the end
checklist is prepared that includes name of use, aiegte

of completion, actual date of completion and action
taken if not completed on time.

COCOMO Model

Cocomo is constructive cost model developed
by Boehm for the estimation of total cost needadlie
development of the project.Cocomo is used for éffor
estimation for different sized projects. COCOMO is
amathematical equation that can be fit to measuresmen
of effort for different-sized completed projectspyiding
estimates for future projects[6]

Basically,it depends on kloc of the
project.Cocomo81 is originated model which is farth
decomposed into 3 sub-parts:Basic,Intermediate and
Detailed.The basic cocomo formula for effort estioma
is:

Effort=a*(kloc)"b

Values of a and b depends upon the type of propeuds

tge project type is depend on the size of project.

If 0<size<50, then project type is organic
50<size<300, then project type is semidatdc
Size>300, then project type is embeded

Project type a b
organic 3.2 1.05
semidetached 3.0 1.12
embeded 2.8 1.20

In our paper,we are using Intermediate cocomo
model in which extra feature is added i.e 15 costeds.
These 15 cost drivers have fixed values which are
multiplied to get effort adjustment factor(EAF). 83e 15
cost drivers are classified into four types ofihtttes:
product attributes ,project attribute, personnélitattes
and hardware attributs.The effort estimation
intermediate cocomo model

for

Effort=a*(kloc)"b*EAF

Cocomo?2 is the current version in which there are 1
cost drivers and 5 scaling factors.The dataset used
NASA93[7] in which there are 63 projects which
contains value for 15 cost drivers,kloc and acadfairt.
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Fig:cost drivers and their values in NASA93

EAF M AE M EE-cocdid Error i RE M VIRE [
2.288 2040 1367.7 672.3 0.329 0.329
0.842 1600 1463.2 136.8 0.0855 0.0835
0.3462 243 246.3 -3.3  -0.013 0.013
0.998 240 293.6 -33.6 -0.223 0.223
0.656 33 38.57 -5.57 -0.168 0.168
1.865 43 25.58 17.42  0.405 0.405
0.401 8 9.73 -1.57 -0.1% 0.196
5.509 1075 452.6 622.4 0.578 0.578
2.013 423 229 154 0.458 0.458
1.73 321 189.9 132 0.411 0.411
1.73 218 210.6 74  0.033 0.033
0.936 201 132.76 68.24 0.339 0.33%
0.852 79 80 -1 -0.012 0.012
4,945 60 50.15 9.85 0.164 0.164
3.04 61 40.6 204 0.334 0.334
2.37 40 50.64 -10.64 -0.266 0.266
2.26 9 27.75 -18.75 -2.08 2.08

3.2 11400 9088.4 23116 0.202 0.202
0.729 6600 9609.9 -3009.9 -0.456 0.456
2219 /4NN 57776 6774 0105 n.10s

Fig: calculated MRE

Evaluation process

EAF= Multiplication of 15 cost drivers

Estimated Efforts(EE)= a*(kloc)*"b*EAF

Error=Actual efforts-estimated efforts

Relative errors= (Actual efforts-estimated effarts)
Actual efforts

MRE= abs(RE)

Calculated MMRE of 20 projects for cocomo
MMRE=0.685

Function Point

The main objective of FPA is to determine the
size based on functional requirements of the soéiwa
application.[8]. Function point analysis is a size
estimation technique purely based upon the funstard
are not depend upon the technology used to devhip
project.Function Point counting involves classifyin
software items into transactions and dataEntities[9
pureThese entities are classified into 5 classdsrrmal
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inputs(El),external outputs(EO),External queries(EQ
Internal logical files(ILF),external interface
files(EIF).There are toatal 15 software items thave
some weighted counts ranging as low,medium and. high
These weights are summed up to get unadjustedidanct
points.According to IFPUG Unadjusted function misi
are further classified into unadjusted data funicti
points that includes EI and EO and unadjusted
transaction function points that contains ILF, Efd
EQ. Function point depends upon the number of test
cases involved.Value adjustment factor is another
important factor for function point analysis whids
calculated by taking the sum of 14 general system
characterstic whose values ranges from 0 to 5

Table:General System Chracterstics[10]

General Application Characteristics affecting the
Complexity of Software Projects
Reliable Backup and Recovery
Data Communications
stributed Functions
Performance

Heavily Used Configurations
Real-Time data entry

Ease of Use

Real-Time Update Needed

. Complexity of the Interfaces
10. Complexity of the Processing
11. Reusality

12. Ease of Installation

13. Multiple Sites

14. Easy to Change

aine M-l LN e

=

FPA=VAF*UFP
FPA=function point analysis
VAF =value adjustment factor
UFP=unadjusted fuction point

14
VAF=0.65+0.0% Ci
i=1

UFP=EI+EO+EQ+ILF+EIF

Conclusion

Estimating efforts accurately decides the
software failure or success. Various models and
techniques are applied to estimate the effortsrately.
Among all the models cocomo provides the estimated
efforts close to actual efforts.in this paper,wee ar
proposing a hybrid model of cocomo and functiompoi
that produces estimated efforts less than coconmtb an
function point alone.
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