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Abstract
Software cost estimation is accounted as an important factor 
while making estimations in Software Engineering. There is 
no simple way to make an accurate estimate of the effort 
required to develop software systems because of many 
reasons like unclear user requirements, lack of knowledge on 
new technology, changing technology requirements and not 
considering the reusable component cost. In this paper an 
attempt is made to use SWARM PARTICLE OPTIMIZATION to 
eliminate unnecessary entries from database. This approach 
gives a good optimised result and proved to be the best cost 
estimation.
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I. Introduction
Software cost estimation problem deserves special attention 
for many reasons. The development of any software product is 
usually a unique procedure. There are no two identical systems 
or projects, new circumstances could be Very different. We are 
faced with new design, new development tools and platforms. 
When considered together, it becomes apparent the resulting 
uncertainty. So already many authors illustrate the Problems 
but still we are not able to get the accurate software cost 
estimation. If we used reusable Component from existing 
projects we benefited 20% of cost estimation. There are two 
methods available for cost estimation. One is the Algorithmic 
approach and another one is non-Algorithmic approach.

A. Non-Algorithmic Approaches
Two cost estimation models1. 
Function Point Model2. 
COCOMO Model3. 

The Functional point model was proposed by Albrecht in 1979. 
Here is the big gap between LOC measures, where the size can 
be accurately determined only after the product has fully been 
developed. COCOMO (Constructive cost model) was proposed 
by bochm in 1981.It is the most complete and thoroughly 
documented model used in effort estimation. The model 
provides detailed formulas for determining the development 
time schedule, overall development effort and activity as well 
as maintenance effort. The credits and drawbacks of the are 
mentioned in the below Table 1.

Table 1: Estimation method survey (Non-Algorithmic 
Approach)

S.No. 1. 2.
Name Function Point COCOMO 

Description

Size of a 
software 
product 
is directly 
dependant on 
the number 
of different 
functions 
involved in the 
project

When the size of a 
product increases 
by two times, the  
time to develop the 
product does not 
double but rises 
moderately

Advantage
Results are 
better than 
SLOC

Clear result ,very 
common

Disadvantage

We cannot  
determine the 
size in middle of 
the project

It ignores hardware 
issues, customer 
skills and 
cooperation. It is 
dependent on the 
amount of time 
spent in each phase.

B. Algorithmic Approaches
In Algorithmic method based on analytical comparisons and 
inferences .In Non Algorithmic method some information about 
the previous projects which are similar under estimate project 
is required and usually estimation process in these methods 
is done according to the analysis of the previous datasets. 
The credits and drawbacks of the are mentioned in the below 
Table 2.

Algorithmic Cost Modelling1. 
Expert Judgement2. 
Estimation by Analogy3. 
Parkinson’s Law4. 
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Table 2:
S.No. 1. 2.

Name Algorithmic Cost 
Modelling Expert Judgement

Description

Algorithmic cost 
modelling is 
used to find the 
cost estimation 
based on size

In this model, 
domain experts 
discuss as a team, 
these estimates 
are compared and 
discussed. The 
process iterates until 
an agreed estimate 
is reached.

Advantage Easy to use
Fast prediction 
adapt to especial 
projects

Disadvantage
Quality of 
output is not 
considered.

Sometimes it gives a 
human mistake.

S.No. 3. 4.

Name Estimation by 
Analogy Parkinson’s Law

Description

The same 
application 
domain plan 
to work with 
different 
projects, we 
will get the 
estimation 
from previous 
projects .this 
technology 
is called 
Estimation by 
analogy.

Parkinson’s Law 
states that work 
expands to fill the 
time available. The 
cost is determined 
by available 
resources rather 
than by objective 
assessment.

Advantage

Work based 
on actual 
experiences 
having especial 
expert is not 
important

It will  save time

Disadvantage

New domain 
projects is not 
applicable

It’s not supporting 
the parallel 
developed projects

However, this paper is organized as follows:  Section II describes 
the scope of this research, presents the research aims and 
objectives and explains the research methodology framework for 
conducting the results. Section III elaborates on the Simulation 
Experiments research outcomes and differentiates between 
software sizing and costing. Section IV is about extended 
result verification and explains the project architecture. Finally, 
concludes this paper Section V.

II. Algorithm for cost estimation using global best
In this paper an attempt is made to estimate the cost using the 
Computational Intelligence (CI). CI is used to get the repeatable 
component from database using swarm particle optimization, 
which is used to find the best optimized solution with the help 

of social network. In our module, swarm particle optimization 
is used to find the best match of project from the database. 
There are four components used in estimation accuracy 

Algorithm for Global Best1. 
Database2. 
Software Cost Estimation3. 
Accurate Software Cost Estimation Action4. 

Fig. 1: SPO with Software Cost Estimation

The two methods for getting the existing cost from the 
database:

Query Retrieval Method1. 
Swarm Particle Optimization 2. 

In Query retrieval method using SQL to get the best value from 
the database .The main drawback of query retrieval method is 
we can’t get the exact optimized value from the database so 
we switchover to the swarm particle optimization
Swarm particle optimization is very best optimization technique 
in computational Intelligence. Individuals in a particle swarm 
follow a very simple behavior; A PSO algorithm maintains a 
swarm of particle, where each particle represents a potential 
solution Global best SPO is a part Xi (t+1)=xi(t)+vi(t+1) Here, 
x is the position, Xi is the position of first particle in the swarm 
and vi is the velocity. If f(Xi)<f(Yi) then Yi= Xi. Now yi set the 
personal best position
The velocity has two types

Experiential Knowledge 1. 
Shared Knowledge2. 

Experiential knowledge is called cognitive knowledge. Shared 
knowledge is called shared knowledge of the group. For every 
iteration we get a new best value .This is the main use of swarm 
particle optimization Global best SPO.

III. Simulation experiments

Fig. 2: Cost Estimation Affected with Enhancement

The time, size and cost of a project are directly related to each 
other. Alteration in any of the parameter will affect the other two 
parameters. So, the size and cost are not equal. The difference 
between the software sizing and costing is that, the sizing is 
LOC and the cost varies based on the size. All three, (i.e.) time, 
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size and cost are different parameters in the database.
Any module will have enhancement over a period of time. This 
will surely increase the size of the project which will increase 
the cost proportionately. Time on the other side will also be 
increased. The cost of enhancement varies according to the 
budget declared by government, electricity consumption, 
water consumption, etc. One of the most important criteria 
of enhancement is maintenance. Under any economic 
condition, the data in the database has to be maintained. 
Database is a collection of large volumes of data. Here, in 
this module, a database with various existing domains and 
related parameters is created. The database is described with 
six fields namely: S.NO, DOMAIN, COUNTRY, PROJECT NAME, 
TIME OF DEVELOPMENT, PROJECT SIZE, and COST. 
The client needs are understood with their specific requirements. 
The needs are compared with the data in the database. Initially, 
the domain is short listed by matching the customer’s domain. 
Next, the country where the project is to be developed is 
found. By the QUERY RETRIEVAL method, the row which nearly 
matches the customer requirements is fetched. Based on the 
available data, the approximate cost for the new module can 
be estimated. The State Bank of India (SBI) project was decided 
to be developed and software cost estimation was to be done. 
The size of the project, cost and time of development was to be 
given to the client. The client is interrogated thoroughly to find 
the requirements. The domain and the country of the module 
are understood. The client’s interest of time within which the 
module has to be developed and delivered is also found. So, the 
domain of SBI was Banking Domain and the requested country 
was India. After the domain and the country are decided, it is 
compared with the data in the database, (i.e.) compared with 
the existing modules. Nearly matching project is retrieved, and 
analyzed. With the help of the module fetched, the client is 
provided with the approximate project size, development time 
and the cost of the module.

IV. Experimental Results
This experiments we have collected the data from Global 
technologies, Chennai, So far the company has carried out 
83 projects in which all this identified 9 similar categories .Data 
given as input to the system, and it has identified and optimized 
the cost by 23 % for a using a new module The sample project 
in our discussion of software cost estimation is Java based 
and builds over MVC Frame work. 

Fig. 3:

MVC Expansion is Model-View-Controller. The main goal of MVC 
Architecture is to separate the business logic and application 

data from the presentation data to the user. The Model 
represents enterprise data and the business rule that governs 
access to and updates of the data. Model is not having the 
aware of presentation data and how that data displayed in the 
browser. The view represents the presentation of the application 
.The view object refers to the model .It’s responsibility of the 
views to maintain the consistency it’s presentation when the 
model changes .The Controller is responsible for intercepting 
the request from view and passes it to the model for the 
appropriate action.
In MVC1 architecture only one controller is responsible for 
both business logic and to send control for the other model 
components, where as in MVC2 the business logic is separated 
from control components .And only one controller is responsible 
for taking all the request and responses and servlet act as 
the controller. This module will be implemented in Model View 
Controller (MVC II) which is an open source tool, the project 
being coded in JAVA. Presently, the module fetches the data 
from the database which has predefined parameters and is 
static. In future, the module will also be made to work on run 
time data and analyzed. Few real time projects are got and 
implemented with the developed module and analyzed. The 
analysis will reveal whether the factor of dependency of cost on 
size holds good or not. The size and cost got from the developed 
module for a real time project, is checked with already existing 
software estimation models. If the outputs match with the 
developed module’s output, the accuracy level is concluded 
to be high. Deviations in the output, the size and cost will be 
analyzed again.

Table 3: Project Details 

S.No Domain Country Name Time Project 
Size

Total 
Cost

1 Banking India ICICI
2011 
(Jan – 
June)

15 7.5Cr

2 Banking America American 
Bank

2011 
(Jan – 
June)

12 11Cr

3 Life 
Insurance India LIC

2011 
(Jan – 
June)

14 10Cr

4 Health 
Insurance UK Model-N

2011 
(Jan – 
June)

14 5Cr

5 Banking India SBI
2011 
(Jan – 
June)

15 7.5Cr

V. Conclusion
This module is tested in Model View Controller (MVC II) pattern 
which is an open source tool, the project being coded in JAVA. 
Presently, the module fetches the data from the database which 
has predefined parameters and is static. In future, the module 
will also be made to work on run time data and analyzed. Few 
real time projects are got and implemented with the developed 
module and analyzed. The analysis will reveal whether the 
factor of dependency of cost on size holds good or not. The size 
and cost got from the developed module for a real time project 
is checked with already existing software estimation models. 
If the outputs match with the developed module’s output, the 
accuracy level is concluded to be high. Deviations in the output, 
the size and cost will be analyzed again.
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