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ABSTRACT 

Software cost estimation truly challenging for the software market. Several models proposed in the history of software 

engineering discipline based on Scientific and mathematical theories. This paper provides the historical development in 

software engineering discipline. 

We have analyzed in terms of technical growth and latest methods using in the software industry. 
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1. INTRODUCTION 

Software engineering metrics are units of measurement, which are used to characterize software engineering products, processes, 

and people. If used properly they can allow us to identify and quantify improvement and make meaningful estimates. The need for 

software metrics is indeed real. Jest as any other discipline software engineering, to some extent, needs to be able to measure the 

quality of the product which is being produced and delivered to the customer. 

Software metrics measure different aspects of software complexity and therefore play an important role in analyzing and 

improving software quality. 

Today, almost no model can estimate the cost of software with a high degree of accuracy, this state the practice is created because 

(1) There are no of interrelated factors that influence the software development process of given development team and a large no 

of project attributes, such as no of computer screens, volatility of system requirements and use of reusable software components. 

(2) The development environment is evolving continuously. 

(3)The lack of measurement that truly reflects the complexity of a software system 

To produce a better estimate, we must improve our understanding of these project attributes and their casual relationships, model 

the impact of involving the environment, and develop effective ways of measuring software complexity. 

At the initial stage of a project, there is high uncertainty about these project attributes. The estimate produced at this stage is 

inevitable inaccurate, as the accuracy depends highly on the amount of reliable information available to the estimator. As we learn 

about the project during analysis and later design stages, the uncertainties are reduced and more accurate estimates can be made. 

Most models produce exact results without regard to this uncertainty. They need to be enhanced to produce a range of estimates 

and their probabilities. 

Traditional metrics for measuring software such as Lines of Code (LOC) have been found to be inadequate for the analysis of 

software cost. LOC was first proposed in the late 1960’s and since then has been routinely used as a basis for measuring different 

notations of program size, for example, programmer productivity (as LOC per programmer per month) and program quality (as 

defects per KLOC). However, it was soon seen that using this alone as a measure for different notions of program size such as 

effort, functionality, and complexity was insufficient. After all, the number of lines of code in an assembly language is not 
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comparable in effort, functionality or complexity to the number of lines of code in a high-level language, for example, C++ and 

JAVA. 

2. OVERVIEW OF COST ESTIMATION TECHNIQUES 

There are two major types of cost estimation methods: algorithmic and non-algorithmic. 

Algorithmic models vary widely in mathematical sophistication. Some are based on simple arithmetic formulas using such 

summary statistics as means and standard deviations [29]. Others are based on regression models [41] and differential equations 

[39]. To improve the accuracy of algorithmic models, there is a need to adjust or calibrate the model to local circumstances. These 

models cannot be used off-the-shelf. Even with the calibration, the accuracy can be quite mixed. 

We first give an overview of non-algorithmic methods. 

 

 Non-algorithmic Methods 

 

•Analogy costing: This method requires one or more completed projects that are similar to the new project and derives the 

estimation through reasoning by analogy using the actual costs of previous projects. Estimation by analogy can be done either at 

the total project level or at the subsystem level. The total project level has the advantage that all cost components of the system 

will be considered while the subsystem level has the advantage of providing a more detailed assessment of the similarities and 

differences between the new project and the completed projects. The strength of this method is that the estimate is based on actual 

project experience. 

 

However, it is not clear to what extend the previous project is actually representative of the constraints, environment, and 

functions to be performed by the new system. Positive results and a definition of project similarity in term of features were 

reported in [42]. 

 

•Expert judgment: This method involves consulting one or more experts. The experts provide estimates using their own methods 

and experience. Expert-consensus mechanisms such as Delphi technique or PERT will be used to resolve the inconsistencies in 

the estimates.  

• Delphi technique works as follows: 

 

1) The coordinator presents each expert with a specification and a form to record estimates. 

2) Each expert fills in the form individually (without discussing with others) and is allowed 

to ask the coordinator questions. 

 

3) The coordinator prepares a summary of all estimates from the experts (including mean or median) on a form requesting another 

iteration of the experts’ estimates and the rationale for the estimates. 

 

4) Repeat steps 2)-3) as many rounds as appropriate. 

 

A modification of the Delphi technique proposed by Boehm and Fahquhar [7] seems to be more effective: Before the estimation, a 

group meeting involving the coordinator and experts is arranged to discuss the estimation issues. In step 3), the experts do not 

need to give any rationale for the estimates. Instead, after each round of estimation, the coordinator calls a meeting to have experts 

discussing those points where their estimates varied widely. 

 

•Parkinson: Using Parkinson's principle “work expands to fill the available volume” [43], the cost is determined (not estimated) 

by the available resources rather than based on an objective assessment. If the software has to be delivered in 12 months and 5 

people are available, the effort is estimated to be 60 person-months. Although it sometimes gives a good estimation, this method is 

not recommended as it may provide very unrealistic estimates. Also, this method does not promote good software engineering 

practice. 

 

•Price-to-win: The software cost is estimated to be the best price to win the project. The estimation is based on the customer's 

budget instead of the software functionality. For example, if a reasonable estimation for a project costs 100 person-months but the 

customer can only afford 60 person-months, it is common that the estimator is asked to modify the estimation to fit 60 person 

months’ effort in order to win the project. This is again not a good practice since it is very likely to cause a bad delay of delivery 

or force the development team to work overtime. 

 

•Bottom-up: In this approach, each component of the software system is separately estimated and the results aggregated to 

produce an estimate for the overall system. The requirement for this approach is that an initial design must be in place that 

indicates how the system is decomposed into different components. 

 

•Top-down: This approach is the opposite of the bottom-up method. An overall cost estimate for the system is derived from 

global properties, using either algorithmic or non-algorithmic methods. The total cost can then be split up among the various 

components. This approach is more suitable for cost estimation at the early stage. 
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Algorithmic methods: 

 

The algorithmic methods are based on mathematical models that produce cost estimate as a function of a number of variables, 

which are considered to be the major cost factors. Any algorithmic model has the form: 

 

Effort = f(x1, x2, …, xn) 

where {x1, x2, …, xn} denote the cost factors. The existing algorithmic methods differ in two aspects: the selection of cost factors 

and the form of the function f. We will first discuss the cost factors used in these models, then characterize the models according 

to the form of the functions and whether the models are analytical or empirical. 

 

3. COST FACTORS 
 

Besides the software size, there are many other cost factors. The most comprehensive set of cost factors are proposed and used by 

Boehm in COCOMO II model [24]. These cost factors can be divided into four types: 

 

Product factors: required reliability; product complexity; database size used; required reusability; documentation match life-cycle 

needs; 

 

Computer factors: execution time constraint; main storage constraint; computer turnaround 

constraints; platform volatility; 

 

Personnel factors: analyst capability; application experience; programming capability; platform experience; language and tool 

experience; personnel continuity. 

 

Project factors: multisite development; use of software tool; required development schedule. 

 

The above factors are not necessarily independent, and most of them are hard to quantify. In many models, some of the factors 

appear in the combined form and some are simply ignored. Also, some factors take discrete values, resulting in an estimation 

function with a piece-wise form. 

 

4. NEW APPROACHES 
 

Cost estimation remains a complex problem, which continues to attract considerable research attention. Researchers have 

attempted different approaches. Recently, models based on artificial intelligence techniques have been developed. For example, 

Finnie and Wittig applied artificial neural networks (ANN) and case-based reasoning (CBR) to the estimation of effort. Using a 

data set from the Australian Software Metrics Association, ANN was able to estimate development effort within 25% of the actual 

effort in more than 75% of the projects, and with a MARE of less than 25%. However, the results from CBR were less 

encouraging. In 73% of the cases, the estimates were within 50% of the actual effort, and for 53% of the cases, the estimates were 

within 25% of the actual. 

 

In a separate study, Mukhopadhyay, Vicinanza, and Prietula found that an expert system based on analogical reasoning 

outperformed other methods. 

 

Srinivasan and Fisher used machine learning approaches based on regression trees and neural networks to estimate costs. The 

learning approaches were found to be competitive with SLIM, COCOMO, and function points, compared to the previous study by 

Kemerer . A primary advantage of learning systems is that they are adaptable and nonparametric. Briand, El Eman, and Bomarius 

proposed a hybrid cost modeling method, COBRA: Cost estimation, Benchmarking and Risk Analysis. This method was based on 

expert knowledge and quantitative project data from a small number of projects. Encouraging results were reported on a small 

data set. 

 

To improve the algorithmic models, there is a great need for the industry to collect project data on a wider scale. The recent effort 

of ISBSG is a step in the right direction [44]. They have established a repository of over 790 projects, which will likely be a 

valuable source for builders of cost estimation model. 

 

5. SIGNIFICANCE 
 

With new types of applications, new development paradigms, and new development tools, cost estimators are facing great 

challenges in applying known estimation models in the new millennium. Historical data may prove to be irrelevant for the future 

projects. The search for reliable, accurate and low-cost estimation methods must continue. Several areas are in need of immediate 

attention. For example, we need models for development based on formal methods or iterative software process. Also, more 

studies are needed to improve the accuracy of the cost estimate for maintenance projects. 

 

Accurate estimation of the problem size is fundamental to the satisfactory estimation of effort, time duration, and cost of a 

software project. In order to be able to accurately estimate the project size, we need to define some appropriate metric or unit in 

terms of which we can express the project size. But before discussing appropriate metrics to estimate a project size, let us examine 

https://www.ijariit.com/


Ch. Siva Suryanarayana, Singh Satya Prakash; International Journal of Advance Research, Ideas and Innovations in 

Technology 

© 2018, www.IJARIIT.com All Rights Reserved                                                                                                              Page | 764 

what the term “problem size” means in the context of software projects. The size of a problem is obviously not the number of 

bytes that the source code occupies. It is neither the byte size of the executable code. The Project size is a measure of the problem 

complexity in terms of effort and time required to develop the product. 

 

Software Cost Estimation Models Overview: 

 

Model Year Developed by Comments 

Norden 1958 P. V. Norden / IBM Not a model per se, but one of the first to study models of 

research and development in the context of SCE. (Norden 

1958) 

SDC 1965-

67 

System Development 

Corporation / U.S. Air 

Force 

Linear equations. (Nelson 1967) 

Farr & Zagorski 1965 L. Farr & H. J. 

Zagorski 

Linear equations. (Farr et al. 1965) 

Aron 1969 J.D. Aron / IBM Tabular algorithmic model. (Aron 1969) 

NADC 1971 Naval Air 

Development Center 

Similar to Farr & Zagorski model.  

PRICE H 1973 RCA First generally available computerized estimating tool 

(for hardware). 

IPQ 1973 Capers Jones and Dr. 

Charles Turk / IBM 

Interactive Productivity and Quality estimator. Internal 

IBM tool. 

DPS 1974 Capers Jones and Dr. 

Charles Turk / IBM 

Development Planning System. Internal IBM tool. 

Wolverton 1974 Ray W. Wolverton / 

TRW Systems Group 

(Wolverton 1974) 

Tecolote 1974 B.C. Frederic / 

Tecolote Research 

Inc. 

(Frederic 1974) 
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GRC 1974-

79 

General Research 

Corporation 

Series of models during the 1970s based on non-linear 

equations. (Taback et al. 1974) 

ESD 1975 Air Force Systems 

Command / Electronic 

Systems Division 

Similar to the Wolverton model. 

Rubey 1975 R. J. Rubey Jr. et al. Model for software validation cost. (Rubey et al. 1975) 

Simplified 

Wolverton 

1977 System Evaluation 

Group / Air Force 

Avionics Laboratory 

Similar to the Wolverton model. (James 1977) 

Doty 1977 Herd and others / 

Doty Associates, Inc. 

(Herd et al. 1977) 

Aerospace 1977 T. G. James et al. Non-linear functions. (James 1977) 

Boeing 1977 Black et al., Boeing 

Computer Services, 

Inc. 

Tabular model. (Black et al. 1977) 

Walston-Felix 1977 C.E.Walston / 

C.P.Felix / IBM 

Federal Systems 

Division 

Focus on measuring productivity. Non-linear equation. 

(Walston et al. 1977) 

SLICE 1977 A. L. Kustanowitz System Life Cycle Estimation (Kustanowitz 1977) 

Putnam 1977 Lawrence H. Putnam / 

U.S. Army / General 

Electric 

An analytical model based on Rayleigh curves. (Putnam 

1978) 

Schneider 1978 V. Schneider Based on Halstead’s software science theory. (Schneider 

1978) 

COCOMO 1979 Barry Boehm / TRW Constructive Cost Model.  One of the best known and 

best-documented cost models.  (Boehm 1981) 

PRICE S 1979 Frank Freiman and 

Robert Park / RCA / 

Price Systems 

First commercially available software cost estimation 

tool. (Freiman et al. 1979) 

SOFCOST 1979 Grumman Aerospace 

Corporation 

(Dircks 1981) 

FPA 1979 Allan Albrecht / IBM Function Point Analysis. (Albrecht et al. 1983) 

Putnam SLIM 1979 Lawrence H. Putnam / 

QSM 

Second commercial estimation tool.  Based on Putnam 

model. (www.qsm.com) 

Jensen 1979 Dr. Randall Jensen / 

Hughes Aircraft 

A theoretical model based on Putnam. (Jensen 1980). The 

basis for several commercial tools in the 1980s (JS1, JS2, 

JS3) 

Sech-Square 1980 F. N. Parr A theoretical model similar to Putnam model. (Parr 1980) 

Bailey-Basili 1981 John W. Bailey and 

Victor R. Basili / 

Dept. of Comp. 

Science / University 

of Maryland 

Meta model influenced by COCOMO and Walston-Felix. 

(Bailey et al. 1981) 

FAST 1981 F. Freiman (Freiman 1981) 

SOFT COSTS 1981 Robert C. Tausworthe (Tausworthe 1981) 
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COMPO 1983 S. M. Thebaut Developed by (Thebaut 1983). Described in (Conte et al. 

1986). 

ESTIMACS 1983 Howard Rubin / 

Computer Associates 

Proprietary model. Uses FP rather than LOC as size 

metric. (Rubin 1983) 

GECOMO 1985 Paul Rock The commercialized version of COCOMO. The main 

extension is staffing constraints. 

SPQR-20 1985 Capers Jones First commercial tool explicitly built to support function 

point metrics. (Jones 1986) 

BYL 1986 Gordon Group Commercial tool based on FPA and COCOMO.  (Gordon 

1986) 

Ada COCOMO 1987 Barry Boehm and 

Walker Royce 

A revised version of COCOMO to address the impact of 

the programming language Ada on software development 

and maintenance cost. (Boehm 1987) 

BIS-Estimator 1987 BIS Applied System 

Ltd. 

Commercial tool, that claims to be knowledge-based. 

SECOMO 1988 Bernie Price and Wolf 

Goethert / IIT 

Research Institute 

The commercialized version of COCOMO. The main 

extension is customer cost. 

SEER-SEM 1989 Galorath, Inc. Commercial tool based on the original Jensen model. 

(http://www.gaseer.com)  

SPR Checkpoint 1996 Capers Jones / 

Software Productivity 

Research 

Commercial knowledge-based (analogy) software project 

estimation tool. (DOS-based) (Jones 1996) 

OSR 1992 Briand, Basili, 

Thomas / University 

of Maryland 

Optimized Set Reduction. A pattern recognition approach 

for analyzing software engineering data. (Briand et al. 

1992) 

ESTOR 1992 Mukhopadhyay et al. Case-based reasoning model. (Mukhopadhyay et al. 

1992a) 

ANGEL 1995 Martin Shepperd, 

Chris Schofield, 

Barbara Kitchenham / 

Dept. of Computing, 

Bournemouth 

University 

PC-based tool for estimating software project effort using 

analogies. (Shepperd et al. 1996) 

COCOMO II 1995 Barry Boehm et al. Developed to address limitations in the original 

COCOMO. (Boehm et al. 1995) 

SAGE 1995 Software Engineering 

Institute 

Commercial tool based on the Jensen II model (a re-

evaluated version of the Jensen model). 

(http://www.seisage.com/sage.htm)  

SPR 

KnowledgePlan 

1996 Capers Jones / 

Software Productivity 

Research 

Commercial knowledge-based software project 

estimation tool. (Windows-based) 

(http://www.spr.com/products/knowledge.htm)  

Stepwise ANOVA 1998 Barbara Kitchenham The data-driven method that combines ANOVA with 

OLS regression. (Kitchenham 1998) 

COBRA 1998 L. Briand et al. A hybrid method combining algorithmic and experiential 

approaches (Briand et al. 1998) 

 

 

https://www.ijariit.com/
http://www.gaseer.com/
http://www.seisage.com/sage.htm
http://www.spr.com/products/knowledge.htm


Ch. Siva Suryanarayana, Singh Satya Prakash; International Journal of Advance Research, Ideas and Innovations in 

Technology 

© 2018, www.IJARIIT.com All Rights Reserved                                                                                                              Page | 767 

Trends in Software cost Estimation Techniques: 

year Developments 

Early 1970 Estimation of effort was done manually by using Thumb rules or some algorithms which were 

based on Trial and error [10]. 

1970 1970 was an important period to predict the costs and schedules for software development. 

Automated Software cost estimating tools were built. Some difficulties were experienced 

building large software systems [17].  

During early 1970’s the first automated software estimation tool had been built. The 

prototyping composite model is COCOMO (Constructive Cost Model) developed by Barry 

Boehm and is described in book Software Engineering Economics [10].  

1975 Function Point Analysis for estimating the size and development effort. This metric was based 

on five different attributes [2]  

 

 Inputs  

 

 Outputs  

 

 Inquires  

 

 Logical Files  

 

 Interfaces  

1977 PRICE-S Software estimation model was designed by Frank Freiman. It was the commercial 

tool to be marketed in the United States. 

1979 SLIM (Software Life Cycle Model) was introduced to US-Market by Lawrence H. Putnam 

based on Norden Rayleigh Curve [28]. 

1980 The U.S. Department of Defense (DoD) introduced Ada programming language in 1983 and it 

reduced the cost of developing large systems. That model was named as Ada-COCOMO [29]. 

1981 Dr. Barry Boehm released his book “Software Engineering Economics” in which he highlighted 

the essential algorithms of Constructive Cost Model (COCOMO). Allan Albrecht published an 

article to the FPA method. This article sharpened the rules for rating the complexity of software 

[10]. 

1982 Tom deMarco imparted a book “controlling software projects” in which he introduced a 

functional metric that inherited some of the features of Albrecht’s function point but was 

developed independently.  

1983 Charles Symons, a British software estimating researcher, he introduced Mark II function point 

metric [13]. 

1984 IBM did a major revision of his function point metric which is the basis of today’s function 

points [10]. 

1985 Caper Jones extended the concept of Function Point to include the effect of computationally 

complex algorithms [3]. 

1986 IFPUG (International Function Point Users Group) was founded in Toronto, Canada due to 

rapidly growing usage of Function Point Metrics. 
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1990 Barry Boehm, at University of Southern California, began to revise and extend the concept of 

original COCOMO model. 

1991 Michel van Genuchten and Hans Koolen, they developed a number of methods and tools which 

were developed over a number of years to meet the increasing need to control software 

development [11].  

 

1992 Betteridge, R. worked on software costing. There was a method called Mark II Function Point 

which predicted the cost of a number of projects [9].  

1993 1993, the new version of COCOMO was introduced called COCOMO 2.0 which emerged in 

1994 [8]. 

1994 Rajiv D Banker and Hsihui Chang and Chris F Kemerer, they found it useful for cost estimation 

and productivity evaluation purposes’ to think of software development as an economic 

production process [4].  

1996 Sophie Cockroft obtained accurate size estimations from the early system specifications [15].  

1997 Existing models were reviewed and more focus was on accuracy. 

1998 Chatzoglou constructed a new model called MARCS to give predictions of the resources (time, 

effort, cost, people) [14]. 

1999 J. J. Dolado, He made a research about the estimation using the technique of Genetic 

Programming (GP) for exploring possible cost functions [16].  

2001 A new approach was proposed based on reasoning by analogy and linguistic quantifiers were 

used to estimate the effort [1]. 

2002 M.Jorgensen, expert estimation was the most frequently applied estimation strategy for software 

projects [20]. 

2003 Yunsik Ahn, Jungseok Suh, Seungryeol Kim and Hyunsoo Kim, they discussed software 

maintenance and proposed SMPEEM (Software Maintenance Project Effort Estimation) [34].  

 

2004 There were surveys that potentially lead to low data quality. The idea of EBSE (Evidence-based 

Software Engineering) was proposed by Barbara [5].  

 

2005 There was a sequence which was decided and needed to be carried out for software estimation 

Sizing Project deliverables, Estimating quality and defect Removal efficiency, Selecting Project 

activities, Estimating staffing levels, Estimating Effort, Estimating Costs, Estimating Schedules, 

Estimating requirements growth during development [12].  

2006 Stein Grimstad, effort estimate was frequently used without sufficient clarification of its 

meaning, and that estimation accuracy is often evaluated without ensuring that the estimated 

and actual effort were comparable [32]. 

2007 Different methods were introduced for estimating the effort. The average accuracy of expert 

judgment based effort estimates were higher than the average accuracy of models [21]. 

2008 Parvinder S. Sandhu, He focused on predicting the accuracy of models. As Neuro-Fuzzy system 

was able to approximate the non-linear function with more precision. So, the neuro-fuzzy 

system was used as a soft computing approach to generate the model [26]. 

2009 During this year, some theoretical problems were identified that compared estimation models. It 

was invalid to select one or two datasets to prove the validity of a new technique [6]. 

2010 Different estimation techniques were combined to reduce the error and keep control over the 

deviation of estimates away from actual [33,24]. 
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2011 Many estimation techniques were proposed and used extensively by practitioners for use in 

Function Oriented Software development [31]. 

2012 There were many software size and effort measurement methods proposed in the literature, they 

were not widely adopted in practice. A lot of commercial software costs estimating tools have 

been released until today [18]. 

2013 Comparative cost estimation models based on analysis, evaluation, and comparison[52]  

2014 Software cost models proposed based on fuzzy member functions and optimization techniques 

[53] 

2015 Many models proposed on Software cost estimation using Fuzzy logic [54] 

2016 Many models proposed on software cost estimation using Neural Networks[54] 

2017 Many models were proposed on software cost estimation using Artificial neural networks[55] 

 

6. LITERATURE REVIEW 

Traditional software metrics and measurement such as the LOC, FP, COCOMO (Constructive Cost Estimation Model), Halstead’ 

Analytical estimation model Etc., are concentrated on various dimensions of software development process. 

 LOC Model concentrated on no of lines of code. It was a very popular method, being simples to use. Using this method, the 

project size is estimated by counting the number of source instructions in the developed program. Obviously, while counting the 

number of source instructions, the lines used for commenting the code and the header lines are ignored. 

LOC is having some shortcomings when measuring the problem size like different programmers having different styles, overall 

complexity calculation, quality and efficiency of the code Etc., 

To avoid shortcomings of LOC Function Point Metrics was proposed by Albrecht (1983). FP is that the size of a software product 

is directly dependent on the different functions or features it supports. 

Albrecht postulated that in addition to the number of basic functions (Inputs, Outputs) that software performs, the size is also 

dependent on the no of files and the no of Interfaces and technical complexity factor. 

Popular Empirical estimation Techniques are Expert Judgment Technique and Delphi Cost Estimation Technique.  Expert 

Judgment Technique, In this approach, an Expert makes an educated guess of the problem size after analyzing the problem 

thoroughly. Delphi Cost Estimation Technique is carried out by a team composed of a group of experts and a coordinator. 

COCOMO (Constructive Cost Estimation Model) – A heuristic estimation Technique was Proposed by Boehm [1981].Boehm 

postulated that any software development project can be classified into one of the following three categories based on the 

development complexity: organic, semidetached, and embedded. In order to classify a product into the identified categories, 

Boehm requires us to consider not only the characteristics of the product but also those of the development team and development 

environment. 

COCOMO II – It is actually a hierarchy of Cost Estimation Models that address the following areas: 

 Application Composition Model is used during the early stages of software engineering, when prototyping of user 

interfaces, consideration of software and system interaction, assessment of performance and evaluation of technology 

maturity are paramount. 

 Early design stage model is used once requirements have been stabilized and basic software architecture has been 

established. 

 Post-architecture stage model is used during the construction of software 

The COCOMO II application composition model uses object points-an indirect software measure that is computed using counts of 

the number of Screens, Reports, Components.Complexity is determined on the basis of a number of screens, Reports and 

Components are weighted.Object point count is calculated by multiplying the original number of object instances by the weighted 

factor .software Reuse is to be applied, the percentage of Reuse is estimated , from this new object points, Productivity Rate , 

Efforts are derived .  

Halstead’s Analytical cost Estimation Technique is used a few primitive program parameters to develop the expressions for the  

overall program length, potential minimum volume, language level, effort, and development time. 
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 Decomposition Techniques: 

Software Project Estimation is a form of Problem solving, and in most cases, the problem to be solved (i.e., developing a cost and 

effort estimate for a software project) is too complex to be considered in one piece. For this reason, we decompose the problem, 

re-characterizing it as a set of smaller problems. The decomposition approach is two different points of view: Decomposition of 

the problem and Decomposition of the process. Estimation uses one or both forms of partitioning. 

The decomposition techniques are  

A) Software Sizing 

B) Problem Based Estimation 

C) Process-Based Estimation 

D) Estimation of Use Cases 

E) Reconciling Estimates 

Specialized Estimation Techniques: 

I)  Estimation of Agile Development: 

It is used Decomposition Approach that encompasses the following steps: 

 Each user scenario is considered separately for estimation purpose. 

 The scenario is decomposed into the set of functions and software engineering tasks. 

 Each task is estimated separately. 

 Alternatively, the Volume of the scenario can be estimated in LOC, FP., 

 Estimates for each task are summed to create an estimate for the scenario. 

 Alternatively, the Volume estimate for the scenario is translated into Effort. 

II) Estimation for Web Engineering Projects: 

Roetzheim suggests the following information domain values when adapting  

Function points for Web App estimation. 

 Inputs are each input screen or form, each maintenance screen, and if you use a tab note book metaphor anywhere, each 

tab.  

 Outputs are each static web page, each dynamic web page script, and each Report. 

 Tables are each logical table in the database plus. 

 Interfaces retain their definition as logical files into our out of the system boundaries. 

 Queries are each externally published or use a message-oriented interface. 

 

7. CONCLUSION AND FUTURE SCOPE 

This paper presented on all passible techniques used in software cost estimation and illustrated different methods for the research 

scholars point. 

In future researchers can concentrate on latest technology like IOT and Artificial Neuro Fuzzy Technology. 
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