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Abstract - Software effort and cost estimation is a very crucial activity. If the estimation is done precisely, it results in 
decreasing error rate. Estimation process represents the reality of project’s progress. It avoids cost/budget or schedule 
overruns. This paper proposes a survey of the most popular cost estimation models. It will propose the pros and cons of 
every model. It will help future researchers up to a great deal and they will be able to develop more efficient model for the 
accurate cost estimation. This process is quite simple which takes a few inputs. This assessment framework helps 
inexperienced team improve project tracking and estimation. Much work can be carried on it. Various COCOMO parameters 
can be adjusted. Further work can be carried on learning based methods which apply weights to calculation of each software 
module based on priorities and criticalities. A good estimate should have amount of granularity so it can be explained. Since 
the effort invested in a project is one of the most important and most analyzed variables. 
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I. INTRODUCTION 
 
Software cost estimation plays an important role in 
software engineering practice, often determining the 
success or failure of contract negotiation and project 
execution. Cost estimation’s deliverables, such as 
effort, schedule, and staff requirements are valuable 
pieces of information for project formation and 
execution. They are used as key inputs for project 
bidding and proposal, budget and staff allocation, 
project planning, progress monitoring and control, 
etc. Unreasonable and unreliable estimates are a 
major cause of project failure, which is evidenced by 
a CompTIA survey of 1,000 IT respondents in 2007, 
finding that two of the three most-cited causes of IT-
project failure are concerned with unrealistic resource 
estimation. 
Recognizing the importance of software estimation, 
the software engineering community has put 
tremendous effort into developing models in order to 
help estimators generate accurate cost estimates for 
software projects. In the last three decades, many 
software estimation models and methods have been 
proposed and used, such as COCOMO, PUTNAM, 
SEER-SEM, and Price-S. 
Software cost estimating has been an important but 
difficult task since the beginning of the computer era 
in the 1940s. As software applications have grown in 
size and importance, the need for accuracy in 
software cost estimating has grown, too. 
 
In the early days of software, computer programs 
were typically less than 1000 machine instructions in 
size (or less than 30 function points), required only 
one programmer to write, and seldom took more than 
a month to complete. The entire development costs 
were often less than $5000. Although cost estimating 

was difficult, the economic consequences of cost-
estimating errors were not very serious. 
Software has played an increasingly important role in 
sys- tems acquisition, engineering and development, 
particularly for large, complex systems. For such 
systems, accurate es- timates of the software costs are 
a critical part of effective program management. The 
bulk of the cost of software devel- opment is due to 
the human effort and most cost estimation methods 
focus on this aspect and give estimates in terms of 
person-months. Accurate cost estimates are critical to 
both developers and customers. 
There are a number of competing software cost 
estimation methods available for software developers 
to predict effort and test effort required for software 
development, from the intuitive expert opinion 
methods to the more complex algorithmic modeling 
methods and the analogy-based methods. 
Today some large software systems exceed 25 
million source code statements (or more than 300,000 
function points), may require technical staffs of 1000 
personnel or more, and may take more than five 
calendar years to complete. The development costs 
 
II.   LITERATURE SURVEY 
 
A widely respected survey (CHAOS Reports) of 
software projects in industry and government, 
estimated that, only 29% of software projects in large 
enterprises succeeded, 53% were challenged and 18% 
failed to deliver in proper cost and budget. 
The projects that are in trouble have an average 
budget overrun of 56%. This represents a serious and 
chronic risk control problem. 
The overall process of developing a cost estimate for 
software is not different from the process 
forestimating any other element of cost. There are, 
however, aspects of the process that are peculiar to 
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software estimating. Some of the unique aspects of 
software estimating are driven by the nature of 
software as a product. 
Wide range of maintainability prediction models have 
been proposed in the literature within last two 
decades. Some of the models are predicting 
maintainability using the metrics from coding as well 
as design phase, while some are focusing only on 
design level metrics [3]. Anton Ellis et al. [4], 
proposed a method of mapping object oriented source 
code metrics onto the sub-characteristics of 
maintainability mentioned in ISO 9126. Oman and 
Hagemeister [5], proposed the Maintainability Index 
(MI) that objectively determines the maintainability 
of software system based upon the status of the 
source code. Welker and Oman [6], suggested 
measuring maintainability in terms of cyclomatic 
complexity, lines of code(LOC) and lines of 
comments. Hayes et al. [7], proposed a model that 
estimates Adaptive software maintenance effort in 
terms of difference lines of code (DLOC) i.e. number 
of added, deleted and updated lines. Polo et al. [8], 
used number of modification requests, mean effort 
permodification request and type of correction to 
examine maintainability. In another study Hayes and 
Zhao [9], proposed a maintainability model that 
categorizes software modules as „easy to maintain‟ 
and „not easy to maintain‟. The model helps the 
developers to identify the modules those are not easy 
to maintain, before  integrating them. From the 
survey of literature it has been observed that various 
researchers proposed several models for 
maintainability estimation, but in most of these 
studies, maintainability estimation depends on the 
measures taken after the coding phase. Because of 
this, maintainability predictions are made in the latter 
stages of SDLC, and it became very difficult to 
improve the maintainability at that stage. Muthanna et 
al. [10], developed a maintainability model using 
polynomial linear regressions. But this model could 
be applied only for procedural software and not 
suitable for object-oriented software. Genero et al. 
[11], developed four models that relate size and 
structural complexity metrics of UML class diagrams 
with maintainability measures like understandability 
time, modifiability correctness and modifiability 
completeness. But none of the four models quantify 
the maintainability of class diagrams itself. 
EarlierMEMOOD model was developed which finds 
the maintainability of the class diagrams on the basis 
of Understandability and Modifiability on the basis of 
object oriented metrics of class diagrams [12]. 
The most frequently used cost and schedule models 
for critical flight software beingevaluated are the 
COCOMO II, True S (previously PRICE S) and 
SEER-SEM parametric models. COCOMO II is a 
public domain model that USC continually updates 
and is implemented in several commercial tools. True 
S and SEER-SEM are both proprietary commercial 
tools with unique features but also share some aspects 

with COCOMO. All three have been extensively used 
and tailored for flight project domains 
The main thing is to predict the factor by which they 
change [10]. So the process of estimation needs to be 
carried out. Estimating is the process of forecasting or 
approximating the time and cost of completing 
project deliverables or The task of balancing the 
expectations of stakeholders and the need for control 
while the project is implemented. 
Cost estimation must be done more diligently 
throughout the project life cycle so that there are 
fewer surprises and delays in the release of a product. 
Performance of the software projects are also 
measured in the top layer. By adding the new rating 
the developmental effort obtained is very much 
nearer to the planned effort and also a comparative 
study is done between the existing and our proposed 
method. 
 
III. ANALASIS OF SOME COST AND SIZE 
ESTIMATION MODEL 
 
We are analyses of some software cost and size 
estimation model like COCOMO Model, 
PutnumModel, SEER-SEEM Model and True-s 
Model. 
 
A comparative survey and analysis of these models 
against a common database of a projects was 
undertaken. A major part of this work is defining 
transformations between the different models by the 
use of Rosetta Stones that describe the mappings 
between their cost factors. 
 
1. COCOMO Model 
The Constructive Cost Model (COCOMO) was 
launched in 1981 by Barry Boehm. It is also called 
COCOMO 81. The model assumes that the size of a 
project can be estimated in thousands of delivered 
source instruction and then uses a non-linear equation 
to determine the effort for the project. COCOMO II is 
the successor of COCOMO 81 and is better suited for 
estimating modern software development projects 
and updated project database. The need for the new 
model came as software development technology 
moved from mainframe and overnight batch 
processing to desktop development, code reusability 
and the use of off-the-shelf software components. 
COCOMO model is the most common model used 
for size and effort estimation. Also in industry, it is 
the most common model for size and effort 
estimation.  Historical data and assumptions of 
software development projects were used for building 
the COCOMO model. The properties of COCOMO 
model such as forms, cost factors, and constants are 
supposed to be applicable for estimating the cost of 
software maintenance. However, the software and 
software maintenance have so many differences. For 
an example the maintenance of a software generally 
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depends on the architecture of the system, design, 
source code, and supporting documentation. 
 
ADVANTAGE OF COCOMO MODEL:- 
1- COCOMO is factual and easy to interpret. It is 
very clearly understand how it works. 
2- COCOMO Model is very good software 
understanding and Programmer Unfamiliarity. 
 
DISADVANTAGE OF COCOMO MODEL:- 
There is a problem in using the COCOMO model for 
software maintenance. 
1- Parameters of COCOMO model becomes less 
relevant for maintenance.  Even if we use the 
COCOMO model for software estimation, then the 
results are less accurate. 
2- In early phase of system life-cycle, the size is 
estimated with great uncertainty value. So, the 
accurate cost estimate cannot be arrived at. 
 
2-SEER-SEM 
SEER-SEM is a product offered by Galorath, Inc. 
This model is based on the original Jensen model 
[Jensen 1983], and has been on the market for over 
15 years. Its parametricmodeling equations are 
proprietary. Descriptive material about the model can 
be found in [Galorath-Evans 2006]. 
The SEER-SEM cost model allows probability levels 
of estimates, constraints onstaffing, effort or 
schedule, and it builds estimates upon a knowledge 
base of existing projects. Estimate outputs include 
effort, cost, schedule, staffing, and defects. 
Sensitivity analysis is also provided. Many sizing 
methods are available including lines of code and 
function points. 
Software size is a key input to any estimating model 
and across most software parametric models. 
Supported sizing metrics include source lines of code 
(SLOC), function points, function-based sizing (FBS) 
and a range of other measures. They are translated for 
internal use into effective size ( Se). 
 
ADVANTAGE OF SEER SEMMODEL:- 
1-This model handles a deferent type of 
environmental and application configurations. 
2-   This model is very good programing and Analyst 
capabilities so it is good accurate result. 
 
DISADVANTAGE OF SEER SEM MODEL:- 
1- This model is not a Personnel Continuity so some 
time it is not give more accurate result. 
2- This model is suspected performance could be 
even better, without calibration. 
 
3. PRICE S 
True S is the updated product to the PRICE S model 
offered by PRICE Systems. PRICE S was originally 
developed at RCA for use internally on software 
projects such as the Apollo moon program, and was 
then released in 1977 as a proprietary model. Many of 

the model’s central algorithms were published in 
[Park 1988]. See the PRICE Systems website at 
http://www.pricesystems.com. 
The PRICE S model consists of three submodels that 
enable estimating costs and schedules for the 
development and support of computer systems. The 
model covers business systems, communications, 
command and control, avionics, and space systems. 
PRICE S includes features for reengineering, code 
generation, spiral development, rapid development, 
rapid prototyping, object-oriented development, and 
software productivity measurement. Size inputs 
include SLOC, function points and/or Predictive 
Object Points (POPs) 
 
ADVANTAGE OF PRICE S MODEL:- 
 
1-PRICE S includes features for reengineering, code 
generation, so good result provide in cost estimation. 
2- This model is very good undertaken to developed  
model translations between the size input parameters. 
 
DISADVANTAGE OF TRUE S MODEL:- 
1-Some factors are affected in True s model like 
Functional Complexity Operating Specification. 
2- This model note exute the reuse size and auto 
generated code so some time not accurate is good 
result in cost and size estimation, 
 
IV.COMPARATIVE ANALYSIS 
 
Comparative analysis of above COCOMO , PRICE S 
and SEER SEM  model 
 

COCOMO SEER SEM PRICE S 

COCOMO Model 
Required Software 

Reliability 

Specification 
Level Reliability 
and Test Level 

Operating 
Specification 

Level 
(platform and 
environment) 

reliability, 

Product 
Complexity 

Host 
Development 

System 
Complexity 

Functional 
Complexity 

Application Type 

Development 
Flexibility 

This model not 
contain 

Development 
Flexibility 

This model also 
not contain 

Development 
Flexibility 

Reflect the 
previous 

experience in the 
organization 

This mode 
Reflect the 
previous 

experience in the 
organization 

This mode 
Reflect the 
previous 

experience in 

Reflects the extent 
of Risk analysis 

carried out 

Risk analysis not 
carried out 

Risk analysis not 
carried out 
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By the results we can see that time is very dominating 
factor in SEER SEEM and PRICE S basically based 
on only two variables which is time and size. It is not 
considering all other aspects of software development 
life cycle. Whereas in COCOMO we are getting more 
nearer results because it is considering almost all 
aspects of SDLC. So the   COCOMO model is the 
most common model used for cost size and effort 
estimation. Also in industry, it is the most common 
model for cost size and effort estimation. But in case 
of software maintenance the COCOMO model not 
work properly it is less accurate and less reliability.so 
our thesis remove this type of problem. 
 
V. POSSIBLE SOLUTION 
 
We will propose a unique method for measuring the 
size of software reuse & maintenance. This method 
allows the maintainer to measure the size of both 
software reuse and maintenance work using the same 
parameters and formulas. This unique method gives 
actual size of complete reuse and maintenance work 
based on source code delivered. COCOMO model 
gives less accurate size and effort estimates for the 
maintenance. Thus, my thesis is “ Enhanced Size 
estimates for better Software Maintenance”. We will 
propose  efficient estimates. 
 
Proposed Model: 
Software maintenance depends on preexisting code.  
Our proposed model classified the code into three 
categories: 

1. Reused modules 
2. Adapted modules 
3. New modules 

We have used different parameters and formulae’s to 
compute the each type separately 
 
Computing the size of new modules: 
The module is newly added to the system, thus its 
size is simply the KLOC added to the preexisting 
code. It does not consider the effect of module 
checking and understanding. It is denoted by 
NKLOC. 
 
Computing the size of adapted modules: 
This size is computed using the size of preexisting 
modules to be adapted and MA factor.Deleted 
statements are subtracted from number of lines. 
EKLOC(ADAPTED) = AKLOC * MA 
Where 
MA = (DAA + FA + UM)/100 
FA = 0.4 * MD + 0.3 * MC + 0.3 * MI 
MD –  % of  Modified Design 
MC – % of modified code 
MI -  % of modified integration and testing 
Where 
DAA - the degree of Assessment  (0/2/4/6/8) and 
Assimilation 
FA – Factor of Adjustment 

MA – multiplier Adjustment 
UM – measure of unfamiliarity 
(0.0/0.2/0.4/0.6/0.8/1.0) 
AKLOC is the KLOC of code adapted. 
 
Computing the size of reused modules: 
These modules are not modified, so MD,MC,UM all 
are zero. It is defined as follows: 
EKLOC(REUSED) = RKLOC * MA-----------------
Eq(C) 
Where 
RKLOC is KLOC of reused modules. 
MA = (DAA + 0.3 * MI)/100 
 
Finally 
EKLOC = KLOC(ADDED) + EKLOC(ADAPTED) 
+ EKLOC(REUSED) 
 
CONCLUSION 
 
In this paper, we have proposed a novel cost effort 
and size estimation models. We have discussed the 
pros and cons of the present estimation models.  The 
experimental results have shown that it is more 
effective in comparison to the existing model. This 
paper focus on the existing software estimation 
methods. Also, presented background information on 
software project models and our proposed solution to 
be used for effort and cost estimation. No model can 
estimate the accurate cost of software in software 
maintenance so our proposal is accurate and reliable 
cost and size in software maintenance. 
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