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CONSTRUCTIVE COST ESTIMATION MODEL (COCOMO)
 Estimate effort by using COCOMO model.

Objective

To estimate effort for developing Attendance Management System project using COCOMO 

model. The  COCOMO model reflects your software development environment and produces more

accurate estimates. It computes software development effort(cost) as a function of program size 

expressed in estimated lines of code(LOC).The main objective of basic COCOMO model gives an 

approximate estimate of the project parameters. Several COCOMO packages allow the user to 

estimate the tasks outside the scope using a percentage of the estimated software development 

effort.

Overview

The Constructive Cost Model (COCOMO) is an algorithmic software cost estimation model 

developed by Barry W. Boehm. The model uses a basic regression formula with parameters that 

are derived from historical project data and current as well as future project characteristics.

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 not only considered

the characteristics of the product but also those of the development team and development 

environment. Roughly speaking, these three product classes correspond to application, utility and 

system programs, respectively. Normally, data processing programs are considered to be 

application programs. Compilers, linkers, etc., are utility programs. Operating systems and real-

time system programs, etc. are system programs. System programs interact directly with the 

hardware and typically involve meeting timing constraints and concurrent processing.
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Organic:

A development project can be considered of organic type, if the project deals with 

developing a well understood application program, the size of the development team is reasonably

small, and the team members are experienced in developing similar types of projects.

Semi-detached:

A development project can be considered of semidetached type, if the development 

consists of a mixture of experienced and inexperienced staff. Team members may have limited 

experience on related systems but may be unfamiliar with some aspects of the system being 

developed.

Embedded:

A development project is considered to be of embedded type, if the software being 

developed is strongly coupled to complex hardware, or if the stringent regulations on the 

operational procedures exist.

The COCOMO cost estimation model is used by thousands of software project managers, 

and is based on a study of hundreds of software projects. Unlike other cost estimation models, 

COCOMO is an open model, so all of the details are published, including:

 The underlying cost estimation equations

 Every assumption made in the model (e.g. "the project will enjoy good management")

 Every definition (e.g. the precise definition of the Product Design phase of a project)

 The costs included in an estimate are explicitly stated (e.g. project managers are included, 

secretaries aren't)

The development time versus the product size in KLOC, it can be observed that the 

development time is a sub linear function of the size of the product, i. e. when the size of the 

product increases by two times, the time to develop the product does not double but rises 

moderately. This can be explained by the fact that for larger products, a larger number of 

activities which can be carried out concurrently can be identified. The parallel activities can be 

carried out simultaneously by the engineers. This reduces the time to complete the project. It can 

be observed that the development time is roughly the same for all the three categories of 

products.For example, a 60 KLOC program can be developed in approximately 18 months, 
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regardless of whether it is of organic, semidetached, or embedded type.From the effort 

estimation, the project cost can be obtained by multiplying the required effort by the manpower 

cost per month. But, implicit in this project cost computation is the assumption that the entire 

project cost is incurred on account of the manpower cost alone. In addition to manpower cost, a 

project would incur costs due to hardware and software required for the project and the company 

overheads for administration, office space, etc.It is important to note that the effort and the 

duration estimations obtained using the COCOMO model are called as nominal effort estimate and 

nominal duration estimate. The term nominal implies that if anyone tries to complete the project 

in a time shorter than the estimated duration, then the cost will increase drastically. But, if anyone 

completes the project over a longer period of time than the estimated, then there is almost no 

decrease in the estimated cost value. 

Procedure

BASIC COCOMO MODEL: 

COCOMO consists of a hierarchy of three increasingly detailed and accurate forms. 

1. The first level, Basic COCOMO is good for quick, early, rough order of magnitude estimates 

of software costs, but its accuracy is limited due to its lack of factors to account for 

difference in project attributes (Cost Drivers). 

2. Intermediate COCOMO takes these Cost Drivers into account and Detailed COCOMO 

additionally accounts for the influence of individual project phases.

3. The Constructive Cost Model (COCOMO) is an algorithmic software cost estimation model 

developed by Barry Boehm. The model uses a basic regression formula, with parameters 

that are derived from historical project data and current project characteristics.

The basic COCOMO model gives an approximate estimate of the project parameters. The basic 

COCOMO estimation model is given by the following expressions: 

Effort = a1х (KLOC)^a2 pm

Tdev = b1x (Effort)^b2 Months

P= Effort/ Tdev
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where

  KLOC is the estimated size of the software product expressed in Kilo Lines of Code.

 P is the no of persons required to complete the work .

 a1, a2 , b1, b2 are constants for each category of software products.

 Tdev is the estimated time to develop the software, expressed in months.

 Effort is the total effort required to develop the software product, expressed in person-

months (PMs).

The coefficients a1, a2 , b1, b2 for various types of software projects

  Software Projects a1 a2 b1 b2

Organic 2.4 1.05 2.5 0.35

Semi-detached 3.0 1.12 2.5 0.32

Embedded 3.6 1.20 2.5 0.38

 Estimation of development effort :-for the three classes of software products, the formulas for 

estimating the effort based on the code size are shown below:

Organic : Effort = 2.4(KLOC)^1.05PM

Semi-detached: Effort = 3.0(KLOC)^1.12PM

Embedded : Effort = 3.6(KLOC)^1.20PM

 For the three classes of software products, the formulas for estimating the development time 

based on the effort are given below:

Organic:   Tdev = 2.5(Effort)^0.38Months 

Semidetached: Tdev = 2.5(Effort)^0.35Months

Embedded:  Tdev = 2.5(Effort)^0.32Months.

Example:-

Effort Calculation for Attendance Maintenance System.

Consider Lines of Code = 10000

i.e value of KLOC is 10

Organic : Effort = 2.4(KLOC)1.05 PM 
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= 2.4*(10 )1.05

 = 2.4 * 11.220

                = 26.92 pm 

Semi-detached: Effort = 3.0( 10 )1.12 PM 

            =3.0*13.18

             =39.5 pm

 Embedded : Effort = 3.6(10 )1.20 PM 

      = 3.6*15.84 

                                   = 57.02PM

Viva-Voice Questions

1.What is  a COCOMO model?

2.How to calculate effort by having LOC?

3.How to calculate the Organic effort?

4.How to calculate the Semi-detached effort?

5.How to calculate the Embedded effort?

Lab Report

             After successful completion of this lab the student will have the ability to estimate the 

effort of a software project using COCOMO model.
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