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ABSTRACT 

 The purpose of the research was to identify the value for effort, 

schedule and man-month base on the COCOMO II Model support decisions used for 

software development. The cost estimation in this model were presented inthree 

phases: Application-Composition, Early Design, andPost-Architecture. Each session 

focused on different factors. This research studies the Terms of Reference (TOR) for 

the purchase Transaction Risk Identification and Analysis used to find the value of 

each function.The value of the function point used to calculate the data was the 

COCOMO II Model. 

The results of study showed that the calculation in each period of the 

project were different. As a result of changes that were dependent on task and process 

time. A estimation cost can assist this project in regards to planning, lead time, effort, 

and cost. 
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ประมาณการการพฒันาซอฟตแ์วร์โดยใช ้COCOMO II 
ESTIMATION OF SOFTWARE DEVELOPMENT USING COCOMO II 
 
พณัณ์ชิตา โรจน์ธีรเจริญ 5336481 EGTI / M 
 
วท.ม. (เทคโนโลยกีารจดัการระบบสารสนเทศ) 
 
คณะกรรมการท่ีปรึกษาวิทยานิพนธ์ : สุภาภรณ์ เกียรติสิน, Ph.D., อดิศร ลีลาสนัติธรรม, Ph.D. 
 

บทคดัยอ่ 
การทดสอบการประมาณการซอฟตแ์วร์โดยใชว้ิธีCOCOMOII Modelสาํหรับหาค่า

ความพยายาม, ระยะเวลา และ กาํลงัคนเพื่อนาํค่ามาประกอบการตดัสินใจในการพฒันาซอฟตแ์วร์ 
โดยจะมีการประมาณการตน้ทุนเป็น 3 ช่วง คือ ช่วงการจดัทาํขอ้เสนอโครงการ, ช่วงระยะก่อน
ออกแบบ และช่วงระยะหลงัออกแบบ โดยแต่ละช่วงจะใหค้วามสาํคญัของปัจจยัแตกต่างกนัไป โดย
งานวิจยัน้ีจะศึกษาจากตวัอยา่ง Terms of Reference (TOR) เร่ืองงานซ้ือระบบ Transaction Risk 
Identification and Analysis เพื่อมาหาจาํนวนฟังกช์ัน่ แลว้นาํไปคาํนวณใน COCOMO II Model 
ต่อไป 

ผลการวิจยัพบว่า ผลลพัธ์ท่ีได้จากการคาํนวณของแต่ละช่วงระยะเวลาของการทาํ
โครงการมีความแตกต่างกนั เน่ืองจากความสาํคญัของปัจจยัท่ีนาํมาคาํนวณมีค่านํ้ าหนกัเปล่ียนไป
ข้ึนอยู่กับลักษณะงานของแต่ละช่วงโดยการประมาณการต้นทุนจะในการวางแผนการจัดทาํ
โครงการได ้ช่วยกาํหนดระยะเวลา ช่วยกาํหนดจาํนวนคนและช่วยกาํหนดตน้ทุน 
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CHAPTER I 

INTRODUCTION 

 

 

Software development is vital for organization. Organization should be 

project management is safe cost, resource and people. Organization ensure necessary 

project manager decision can be make for team as project is success because it has 

time, cost and people then forecast project activity is less risk , reliability and correct. 

If forecast is wrong, the organization may be receive impact in the form of payment of 

damages and negative reputation. Project leader should be define activity and timeline begin 

start to finish project. Important factor are scope, cost and schedule in order to achieve goal 

organization. Goal project is evident such activity. Sometime, project management is 

difference general business because it’s using vary technique but general business is formal 

and redundant. Although project management is flexible respond to rapid change 

environment and organization. 

Constructive Cost Model (COCOMO II) is algorithm estimate software 

costing model developed by Barry Boehm. COCOMO II is popularity at United States 

of America. Model principles using different each project, specific, professional to 

calculate cost. COCOMO II using CMM concept together. There is separate estimate 

software cost such as early-design and post-design because early-design rated unlike 

operates may be over cost. 

Software development using Constructive Cost Model (COCOMO II) for 

estimate costs by separate prototype develop, design and post implement. First step 

begin prototype develop using object points and consist of software. Then, beginning 

design to know business need and resource so using point function estimate because 

not redundant and adjust estimate value. Post implement estimate software precise 

sizing after complete architecture design. 
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1.1. Significance of the Problem 

Software development is critical to manage process because organization 

has important development activity. If it does not have tool and technique, estimate 

cost is wrong and incorrect by specific new technology development project such as 

large software development project is redundant, if many project is hard estimate cost. 

Organization is using good management technique, develop project information 

gathering and forecast reliable. There is help to improve estimate organization and 

costing. Then employee is inclined as senior manager estimate own experience and 

ignore team may be little experience effect estimate discrepant cost. 

Researcher study using COCOMO II technique because refer to three 

factor such as cost, schedule and scope. Team leader should have understood model 

and all activity from software project. There is to know resource, charges and other 

then analyze factor, software specific and calculate project cost. Therefore, the study 

COCOMOII model in case study to help management and estimate project. 

 

 

1.2. Objectives    

Learn how to estimation by choose COCOMO II Model from study and 

then take the factor variables for calculation in the COCOMO II Model were analyzed 

and adjusted to fit with software development in Thailand. 

According to the study about tool of software cost estimation make 

successful project planning and reduce errors. 

 

 

1.3. Scope 

1.3.1. Analyze Terms of Reference (TOR) to find Function Point. 

1.3.2. Using Function Point value calculate COCOMO II model. 

1.3.3. Compare Terms of Reference (TOR) and results. 
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1.4. Expected Outcomes/Benefits of Study 

1.4.1. Using decide software project management 

1.4.2. Create software cost estimation model 

1.4.3. Knowledge, understanding and awareness of software project 

management 

 

 

1.5. Duration of Study  

Table1.1 Duration of Study 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

1.6. Research Methodology 

1.6.1. Provide model using calculate project cost 

1.6.2. To study vary software cost estimation model 

1.6.3. Calculate project cost result  

1.6.4. Compare each project result. 

Details 

Month 

Apr 

2014 

May 

2014

Jun 

2014

Jul 

2014

Aug 

2014

Sep 

2014

Oct 

2014 

Nov 

2014 

Feasibility 

of Study 

        

Data 

Collection 
 

       

Creation 

and Testing 

of Model 

        

Compare 

the results 

        

Summary of 

the Results 
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1.6.4. Analyze and summary project cost result 

 

 

1.7. Definitions 

 

1.7.1. COCOMOII model 

COCOMOII is model that allows one to estimate the cost, effort, and 

schedule when planning a new software development activity 

 

1.7.2. Function Point 

Function Point is a unit of measurement to express the amount of business 

functionality an information system (as a product) provides to a user 

 

1.7.3. Software cost estimation 

Software cost estimation is make to cover cost, develop software and 

produce software system 

 

1.7.4. Software Project 

Software Project is planning and leading software projects. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

(Software Models, Extensions and Independent Models in Cocomo Suite: A Review, 

Syed Ali Abbas and Saleem Ullah Lar, 2 Xiaofeng Liao, 3Raja Aftab Naseem, 2012) 

Boehm BW has developed COCOMO Model (Constructive Cost Model) 

to measure Effort in software development as a unit - a month (person-month). About 

the size of the program by counting the number of lines of source code. 

COCOMO II model has three submodels for estimate the cost of Effort. 

 Application-Composition Model: The concept phase of the project 

implementation used Object Point to represent the Software. SuiTable for software 

producing components guidelines (Component-based Development). 

 Early Design Model: Use of estimates pre-design software but after 

determining the requirements already. After determining use the function point instead 

size of the software. 

 Post-Architecture Model: Use of estimates post-design software. It is 

estimated again to the accuracy of the estimates. 

 (Analysis of Software Cost Estimation using COCOMO II, T.N.Sharma, 2011) 

The Sample Project analyzed and calculated according to the equation of 

COCOMO II. Order to find Software Cost Estimation for outlines basic steps, terms, 

and tools used.  

Said the COCOMO II model is adjusted to a new format for Software 

Development; including rationales for the model decisions. COCOMO II Model with 

integration Software sizing models, involving Object Points, Function Points, and 

Source Lines of Code; an exponent-driver approach for modeling relative software 

DEOS; and several additions, deletions, and updates to previous COCOMO effort-

multiplier cost drivers. This model is a framework for extensive data collection, future 

analysis of effort and comparison of the estimation model. 
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COCOMO II Model making description to the expected cost and schedule 

it easy. It can check all the basics of Software Project was clear, concise and 

conditions that comprehensive. This model can reduce essentially project risks and 

provide reasonable grounds for communication with a project stockholder. 

(Calibrating the COCOMO II Post-Architecture Model, Sunita Devnani-Chulani, 

Bradford Clark, Barry Boehm) 

COCOMO II model incorporated proven features of COCOMO 81 and 

Ada COCOMO models. This model need for a cost model that would be useful for the 

next generation of software development. COCOMO II has three submodels. The 

Application Composition model is used to estimate effort and schedule on projects that 

use Integrated Computer Aided Software Engineering tools for rapid application 

development. The Early Design and Post-Architecture models are used in estimating 

effort and schedule on software infrastructure, major applications, and embedded 

software projects. 

This paper describes the calibration of the Post-Architecture model. The 

model determination process began with an expert Delphi process to determine a-

priori values for the Post-Architecture model parameters. Selected from the data 112 

projects and dataset 83 projects were selected for use in model calibration. From the 

project is a failure and was dropped making it impossible to developed until the end of 

the project. 

The Post-Architecture model covers the actual development and 

maintenance of a software product. This predicts software development effort, Person 

Months (PM), as shown in Equation 1. It uses source function points for sizing with 

the independent variable a set of 17 multiplicative cost drivers (EM) and a set of 5 

scaling cost drivers to determine the project's scaling exponent (SF). 
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All of cost drivers and scale drivers are described on Table2.1-2.3 has a 

range of rating levels, from Very Low to Extra High. Each driver can accept one of six 

possible ratings: Very Low (VL), Low (L), Nominal (N), High (H), Very High (VH), 

and Extra High (XH). Table2.4-2.5 shows the apriori values assigned to each rating 

before calibration. 

 

Table2.1 COCOMO II Cost Drivers. 

Name Description 

Scale Factor 

Precendentedness (PREC) Similar levels with projects that have already 

developed. 

Development Flexibility 

(FLEX) 

Flexibility levels of software development. 

Architecture and Risk 

Resolution (RESL) 

Size of risk analysis. 

Team cohesion (TEAM) Team developer have friendship and previously 

worked together. 

Process Maturity (PMAT) Level of CMM for development process. 

Effort Multiplies 

Required Software 

Reliability (RELY) 

Reliability Level of System by considering the 

effect on life and property. 

Data Base Size (DATA) As the Multiplier that measures the impact caused 

by the test database. Based on the proportion of the 

database size (in bytes) the size of the program 

(LOC). 

Product Complexity 

(CPLX)  

The complexity of software considering operations 

five aspects; control, computational, device 

dependent, data management, user interface 

management. 

 

 

 



Phanchita Rotthiracharoen   Literature Review / 8 
 

 

Table2.2 COCOMO II Cost Drivers. (Cont.) 

Name Description 

Effort Multiplies (Cont.) 

Required Reusability 

(RUSE) 

The labor needed to build components for reuse of 

current and future projects. Designed to be generally 

used. Writing and testing must be well managed to 

ensure that it can be applied to other applications. 

Documentation Match to 

Life-cycle Needs (DOCU) 

Level of detail and amount of paperwork that must 

be prepared to be part of the work to deliver. 

Time Constraint (TIME) Computer time available to software system. 

Storage Constraint 

(STOR) 

Percent of the main storage area to software system. 

Platform Volatility 

(PVOL) 

How often or not are change platform of system. If 

rarely change, PVOL will very high. But if change 

often, PVOL will very low. Platform refer to 

hardware, software (Operation system, database 

management system) 

Analyst Capability 

(ACAP) 

Ability level of the systems analyst team. By 

considering from ability, effectively, ability to 

communicate and coordinate. 

Programmer Capability 

(PCAP) 

Ability level of programmer team. By considering 

from ability, effectively, ability to communicate and 

coordinate. 

Applications Experience 

(AEXP) 

Experience level in the system that development of 

the team. If a team has the experience less than 2 

months of AEXP low level. And will be much higher 

if the team has 6 years experience or more. 

Platform Experience 

(PEXP) 

Experience level in the platform that used to 

development of systems. 
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Table2.3 COCOMO II Cost Drivers. (Cont.) 

Name Description 

Effort Multiplies (Cont.)  

Language and Tool 

Experience (LTEX) 

Experience level to use tools the analysis, design and 

development. 

Personnel Continuity 

(PCON) 

The continuation in the work of the developer group. 

Use of Software Tools 

(TOOL) 

Ability, age and integration of tools used. 

Multi-Site Development 

(SITE) 

Location of the team have many. With consideration 

of two factors; the nature of the place of the team 

that international, intercity, in the same building or 

other factor is to support the communication between 

them. 

Required Development 

Schedule (SCED) 

Terms of the duration of the project delivery that the 

precipitation of any size. Compared to the normal 

duration of the project. 

 

Table2.4 Apriori Model Values. (COCOMO II.1997 Cost Driver Values) 

Attribute System VL LO NM HI VH XH 

PREC SF 0.05 0.04 0.03 0.02 0.01 0.00 

FLEX SF 0.05 0.04 0.03 0.02 0.01 0.00 

RESL SF 0.05 0.04 0.03 0.02 0.01 0.00 

TEAM SF 0.05 0.04 0.03 0.02 0.01 0.00 

PMAT SF 0.05 0.04 0.03 0.02 0.01 0.00 

RELY EM 0.75 0.88 1.00 1.15 1.40  
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Table2.5 Apriori Model Values. (COCOMO II.1997 Cost Driver Values) (Cont.) 

Attribute System VL LO NM HI VH XH 

DATA EM  0.94 1.00 1.08 1.16  

CPLX EM 0.75 0.88 1.00 1.15 1.30 1.65 

RUSE EM  0.89 1.00 1.16 1.34 1.56 

DOCU EM 0.85 0.93 1.00 1.08 1.17  

TIME EM   1.00 1.11 1.30 1.66 

STOR EM   1.00 1.06 1.21 1.56 

PVOL EM  0.87 1.00 1.15 1.30  

ACAP EM 1.50 1.22 1.00 0.83 0.67  

APEX EM 1.23 1.10 1.00 0.88 0.80  

PCAP EM 1.37 1.16 1.00 0.87 0.74  

PCON EM 1.26 1.11 1.00 0.91 0.83  

PEXP EM 1.26 1.12 1.00 0.88 0.80  

LTEX EM 1.24 1.11 1.00 0.90 0.82  

TOOL EM 1.20 1.10 1.00 0.88 0.75  

SITE EM 1.24 1.10 1.00 0.92 0.85 0.79 

SCED EM 1.23 1.08 1.00 1.04 1.10  

 

(Cost Models for Future Software Life Cycle Processes: COCOMO 2.0*, Barry 

Boehm, Bradford Clark, Ellis Horowitz, Chris Westland, Ray Madachy, Richard 

Selby) 

COCOMO II model is divided into three-model series to make estimates in 

different stages of the software development process.  

1. The Application Composition model: suiTable for software 

manufacturing by the component. Each component can be replaced by the object point 

and size of the software will be counted as object  point. Counting objects means 

component three section; Screen, Report, Third Generation Language.  

2. The Early Design model: used in the pre-design software. The 

corresponding COCOMO 2.0 capability involves the use of function points and some 

of additional cost drivers. 
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3. The Post-Architecture model: used in the post-design software. It uses 

source of software and / or function points for sizing, with modifiers for reuse and 

software breakage; a set of 5 scale factor (Table2.7); and a set of 17 multiplicative cost 

drivers (Table2.8). These factors change from the original COCOMO model (Organic, 

Semidetached, or Embedded) 

And use weighted average multiplier in COCOMO II Model. Constants 

obtained from the data collection of 161 projects (developed by Barry W. Boehm.). on 

Table2.6 

 

Table2.6 Weighted Average Multiplier. 

For Effort Calculations 

Multiplicative constant (A) 2.94 

Exponential constant (B) 0.91 

For Schedule Calculations 

Multiplicative constant (C) 3.67 

Exponential constant (D) 0.28 

 

Table2.7 Rating Scheme for the COCOMO 2.0 Scale Factors. 
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Table2.8 Effort Multipliers Cost Driver Ratings for the Post-Architecture model. 
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Table2.9 Module Complexity Ratings versus Type of Module. 
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Additional COCOMO 2.0 Capabilities 

Development Schedule Estimates: COCOMO 2.0 has the equation to 

calculate the estimated time as follow: 

 

where TDEV(Time to Develop in calendar months) The duration of the 

project, including testing and can to be used with the unit for a month. PM is the 

estimated person-months. 

Function Point: Measurement Function Point will focus on measuring 

function or measure through the view of the software. 

Process of counting function points as follows: 

Step1: Determine function counts by type. Bring requirement to collect 

divide functions Point. The number of each of the five user function types should be 

counted as follows: 

Data Functions:  

 Internal Logical File (ILF) count the number of files that need to be 

stored in information systems. This method is a method of approximate. Because 

really Detailed may be other factors involved, such as the size of the data file, the 

importance of the data file, the repetition, the use of the database relative instead the 

data file. ILF is logical group of user data or data control, using with Logical internal 

file. It is the file in system and user data that programmer and user understand. 

 External Interface File (EIF) count the number of interface to import 

external system that input data such as barcode. Which Detailed count may be other 

factors involved as well. EIF by counting files which transferred or exchanged 

between Transaction Functions. 

Transactional Functions: 

 External Input (EI) count the number of Import Data such as forms are 

used to get information from the external system. Which Detailed count may be other 

factors such as the complexity of the form. EI counting or controlling input data from 

external source.  
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 External Output (EO) Count the number of export data that processing 

such as summary statistics. Which Detailed count may be other factors such as the 

complexity of the report. EO counting or controlling output data which will be sent 

them to the external. 

 External Inquiry (EQ) Count the number of export data that are not 

processing such as the Query Reports. Which Detailed Count may be other factors that 

need to be further defined. EQ counting total of input data then sending out by 

automatically.  

Step2: Determine complexity-level function counts. Classify each function 

count into Low, Medium and High complexity levels depending on the number of data 

element types contained and the number of file types referenced on Table2.10, 2.11 

and2.12.  

 

Table2.10 Calculate Level of ILF and ELF complexity. 

Number of Record 

Elements Types 

Number of Data Elements Types 

1 – 19 20 – 50 51+ 

1 Low Low Medium 

2 – 5 Low Medium High 

6+ Medium High High 

 

Table2.11 Calculate Level of EO and EQ complexity. 

File Types 

Referenced 

Number of Data Elements Types 

1 – 5 6 – 19 20+ 

0 or 1 Low Low Medium 

2 – 3 Low Medium High 

4+ Medium High High 
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Table2.12 Calculate Level of EI complexity. 

File Types 

Referenced 

Number of Data Elements Types 

1 – 4 5 – 15 16+ 

0 or 1 Low Low Medium 

2 – 3 Low Medium High 

3+ Medium High High 

 

 Number of  Data Element Types (DET): is the data which user know 

and un-complexity. So can apply with data and transaction functional by completing 

the form or else from desktop.  

 Number of  Record Element Types (RET): is the minor of DETs  data 

that using in ILF and EIF. There is the relative of parent-child type or hierarchical 

data.  

 Number of  File Type Referenced (FTR): is the functional that DET 

referred to ILF and EIF. 

Step3: Apply complexity weights. Weight the number in each cell using 

the following scheme. The weights reflect the relative value of the function to the user. 

Calculation function that Unadjusted Function Point (UFP) on Table2.13. 

 

Table2.13 The Average weight of  Functions-point complexity. 

Function Type Complexity-Weight 

Low Average High 

Internal Logical Files (ILF)  7 10 15 

External Interfaces Files (EIF)  5 7 10 

External Inputs (EI)  3 4 6 

External Outputs (EO)  4 5 7 

External Inquiries (EQ)  3 4 6 

  

Step4: Calculation Value Adjustment Factor (VAF) based on nature of the 

project on Table2.14. 
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Table2.14 Degree of Influence. 

Characteristic DI Characteristic DI 

Data Communications  On-line Update  

Distributed Functions  Complex Processing  

Performance  Reusability  

Heavily Used Configuration  Installation Ease  

Transaction Rate  Operational Ease  

On-line Data Entry  Multiple Sites  

End-User Efficiency  Facilitate Change  

Total Degree of Influence  

 

Where; DI Values: 

Not present, or no influence   = 0 

Insignificant influence   = 1 

Moderate Influence    = 2 

Average Influence    = 3 

Significant Influence   = 4 

Strong Influence throughout   = 5 

 

Step5: Calculation number of function point by Adjusted Function Point 

(AFP). 

Step6: Function Point through the adjustment can be calculated SLOC. 

FP = UFP * VAF 

VAF = 0.65 + [0.01 * Total DI] 

 

(Software Cost Estimation Methods A Review, Vahid Khatibi, Dayang N. A. Jawawi, 

2010) 

This paper is divided into two group of the estimation method: 

Algorithmic and Non-algorithmic. And comparison of the estimation methods based 

on advantages and disadvantages of them show on Table2.15. 
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Table2.15 Comparison of the estimation methods. 

Method Type Advantages Disadvantages 

COCOMO 

II 

Algorithmic Clear results, very 

common.  

Much data is required, It ‘s 

not suiTable for any project. 

Expert 

Judgment  

Non-

Algorithmic 

Fast prediction, 

Adapt to especial 

projects.  

Its success depend on 

expert, Usually is done 

incomplete.  

Function 

Point  

Algorithmic Language free, Its 

results are better 

than SLOC.  

Mechanization is hard to do 

, quality of output are not 

considered.  

Analogy  Non-

Algorithmic 

Works based on 

actual experiences, 

having especial 

expert is not 

important.  

A lots of information about 

past projects is required, In 

some situations there are no 

similar project.  

Neural 

Networks  

Non-

Algorithmic 

Consistent with 

unlike databases, 

Power of reasoning.  

There is no guideline for 

designing, The performance 

depends on large training 

data.  

Fuzzy  Non-

Algorithmic 

Training is not 

required, Flexibility. 

Hard to use, Maintaining the 

degree of meaningfulness is 

difficult.  

 

Non algorithmic methods must have enough data from past projects of a 

similar nature because these methods perform the estimation by analysis of the 

historical data. Algorithmic methods are based on mathematics and experimental 

equations. Algorithmic methods are hard to understand the mathematics and 

experimental equations and require enough information to calculate. If you have 

enough data is reachable, these methods present the reliable results. 

In this paper will example, Cocomo uses the SLOC and Function Point as 

two input metrics and generally if these two metrics are accurate , the Cocomo 
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presents the accurate results too. And described how to COCOMO II calculate; two 

equations are used to estimate effort and schedule as below: 

 

 

 (A Survey On COCOMO, Onur Yaman, 2011) 

In 1981 Barry W. Boehm created model for software engineer, introduced 

a model called COCOMO (also called COCOMO-81). In 1995, long after the 

COCOMO-81 had begun to be outdated, COCOMO-II was introduced. This paper will 

describe both the COCOMO-81 and COCOMO II software cost estimation models. 

COCOMO II provides two main models as follow: 

 Early Design Model: The model is used for effort estimate when 

project manager know the demand. The estimated effort required for the software 

project is calculated using the following formula: 

 

Where; 

A: Constant (based on the calibration of local conditions and 

past data of the firm). 

Size: Size of the software (expressed in KLOCs). 

E: Constant (calculated using a formula, which is shown 

below). 

M: Constant (The result of effort multipliers, show on 

Table2.16). 

EffortNS: Estimated effort (expressed in units of PMs). 
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Where; 

B: Constant (varies between 1.1 to 1.24 base on novelty of the 

project, development flexibility, risk management methods and 

the process maturity). 

SFi: ith scale factor weight (one of the constants that are shown 

on Table 2.17). 

 

Table2.16 Effort Multipliers. 

Cost 

Drivers 

Level 

Extra 

Low 

Very 

Low 

Low Nominal High Very 

High 

Extra 

High 

RCPX 0.49 0.60 0.83 1.00 1.33 1.91 2.72 

RUSE   0.95 1.00 1.07 1.15 1.24 

PDIF   1.00 1.00 1.00   

PERS 2.12 1.62 1.26 1.00 0.83 0.63 0.50 

PREX 1.59 1.33 1.12 1.00 0.87 0.74 0.62 

FCIL 1.43 1.30 1.10 1.00 0.87 0.73 0.62 

SCED  1.43 1.14 1.00 1.00 1.00  

 

Table2.17 Scale Factor. 

Scale 

Factor 

Very 

Low 

Low Nominal High Very 

High 

Extra 

High 

PREC 6.20 4.96 3.72 2.48 1.24 0.00 

FLEX 5.07 4.05 3.04 2.03 1.01 0.00 

RESL 7.07 5.65 4.24 2.83 1.41 0.00 

TEAM 5.48 4.38 3.29 2.19 1.10 0.00 

PMAT 7.80 6.24 4.68 3.12 1.56 0.00 
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The amount of the development time is calculated using the following 

formula: 

 

Where; 

C: Constant (based on the calibration of local conditions and 

past data of the firm). 

F: Constant (calculated using a formula, which is shown 

below). 

Timedev: Estimated development time (expressed in months). 

 

Where; 

D: Constant (based on the calibration of local conditions and 

past data of the firm and is taken as 0.28 in the initial 

calibration). 

 Post-architecture Model: The Postarchitecture Model was introduced to 

be used after the project lifecycle architecture is developed. This model is calculate 

with the same formula of the Early Design Model but The Postarchitecture Model uses 

Ems for 17 properties for calculation on Table2.18-2.19. 

 

Table2.18 Effort Multipliers. 

Cost 

Driver 

Very 

Low 

Low Nominal High Very 

High 

Extra 

High 

RELY 0.75 0.88 1.00 1.15 1.40  

DATA  0.94 1.00 1.08 1.16  

CPLX 0.75 0.88 1.00 1.15 1.30 1.65 

RUSE  0.89 1.00 1.16 1.34 1.56 

DOCU 0.85 0.93 1.00 1.08 1.17  

TIME   1.00 1.11 1.30 1.66 

STOR   1.00 1.06 1.21 1.56 
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Table2.19 Effort Multipliers.(Cont.) 

Cost 

Driver 

Very 

Low 

Low Nominal High Very 

High 

Extra 

High 

PVOL  0.87 1.00 1.15 1.30  

ACAP 1.50 1.22 1.00 0.83 0.67  

APEX 1.23 1.10 1.00 0.88 0.80  

PCAP 1.37 1.16 1.00 0.87 0.74  

PCON 1.26 1.11 1.00 0.91 0.83  

PEXP 1.26 1.12 1.00 0.88 0.80  

LTEX 1.24 1.11 1.00 0.90 0.82  

TOOL 1.20 1.10 1.00 0.88 0.75  

SITE 1.24 1.10 1.00 0.92 0.85 0.79 

SCED 1.23 1.08 1.00 1.04 1.10  

 

The COCOMO Model based on study of hundreds of software projects 

and unlike others. 

From this study can concluded about COCOMO below: 

 It is easy to adapt. 

 It is very understandable. 

 It provides more objective and repeatable estimations than other 

models. 

 It creates the possibility of calibrating the model to reflect any type of 

software development environment and thus, providing more accurate estimates. 
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CHAPTER III 

MATERIALS AND METHODS 

 

 

The main factor of Software Cost Estimation is effort,  scheduleand 

cost.Because of the executive need to use all above for analyzing to choose the best 

one.In this case study by using Terms of Reference (TOR) to calculate function 

pointthen estimate software size and apply result of function point withsoftware sizeto 

calculate in COCOMO II Model to analyze the result that related withTOR or not. 

 

 

3.1. Material 

 

3.1.1. Software 

3.1.1.1 Microsoft Office 2007 

 

3.1.2. Hardware 

Hardware utilized in this study is as following.  

3.1.2.1. Personal computer for processing. 

- CPU Intel i5 processor  

- Ram 6 GB  

- Hard disk 320 GB  

3.1.2.2. Printer 

 

3.1.3. Data 

The relative of data in this research will be comparative with Software      

Cost Estimation and classified in 4 factors as Figure3.1. 
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Figure3.1 Data for study. 

 

 

3.2. Sampling 

Choose the sampling of details in Terms of Reference (TOR): cost,   

schedule and clearly working functional to analyzefunction point in COCOMO II 

Modeland calculated them.COCOMO II model has three submodels for estimate the 

cost of Effort. 

Personnel

Skills and Abilities

Staff

Period

Starting Date

Hardware and Software

Characteristics

Necessary Equipment

Period

Schedule of Delivery
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Figure3.2 The level of demand change with time of development. 

 

 

3.3. Tools of Research 

 

The importance of software cost estimation as follow: 

 Strategic Planning: To assist for planning and decision strategic 

making of the organization in the desired operation. 

 Feasibility Study: To assist in analyzing the feasibility of the 

operation and return to be received. 

 System Specification: To assist in decide on the style and 

architecture of the system will be created. 

 Evaluation of Suppliers’ Proposals: To assist in decide on the 

entrepreneur and evaluation of project proposals. 

 Project Planning:To assist in operation  planningand control of 

the implementation the project. 
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3.3.1. Function Point Size Estimates (FP)  

Estimate size of software by calculating function that identified in Terms of 

Reference (TOR)to beInput in COCOMO II Modelby: 

3.3.1.1. Method of calculated functions; 

Data Functions 

 Internal Logical File (ILF) such as User Information. 

 External Interface Files (EIF)such as User information 

from central system. 

Transactional Functions 

 External Input (EI) such as form fillingentered username 

and password. 

 External Output (EO)such as displays report. 

 External Inquiry (EQ)such as Google Authentication, 

Facebook Authentication. 

 

Figure3.3 Type of function to estimate the size of application software using Function 

Point. 

 

3.3.1.2. Consider the level of function complexity by  

classifying in 3 levels; low-medium and high as seen at Table3.1, 3.2 and 3.3. 
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Table3.1 Calculate Level of ILF and ELF complexity. 

Number of Record 

Elements Types 

Number of Data Elements Types 

1 – 19 20 – 50 51+ 

1 Low Low Medium 

2 – 5 Low Medium High 

6+ Medium High High 

 

Table3.2 Calculate Level of EO and EQ complexity. 

File Types Referenced Number of Data Elements Types 

1 – 5 6 – 19 20+ 

0 or1 Low Low Medium 

2 – 3 Low Medium High 

4+ Medium High High 

 

Table3.3 Calculate Level of EI complexity. 

File Types Referenced Number of Data Elements Types 

1 – 4 5 – 15 16+ 

0 or1 Low Low Medium 

2 – 3 Low Medium High 

3+ Medium High High 

 

 Number of Data Element Types (DET) such as input field, 

calculated values, check box, radio button. 

 Number of Record Element Types (RET) such as database, 

sources of information, external system. 

 Number of File Type Referenced (FTR) such data field. 

3.3.1.3. The calculation factors of complexity functional in   

each type by using an average weight each one as at Table3.4 which called      

“Functional Point” (without the adjustment) for COCOMO II Model. 
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Table3.4 The Average weight of  functions point complexity. 

Type of functions Weight of Functions-point complexity 

Low Medium High 

Internal Logical Files (ILF) 7 10 15 

External Interfaces Files (EIF) 5 7 10 

External Inputs (EI) 3 4 6 

External Outputs (EO) 4 5 7 

External Inquiries (EQ) 3 4 6 

 

3.3.2. Source lines of code (SLOC) 

Is the method from counting lines of codes but not included the blank and 

comment line of program. Then generate function point which does not in 3.3.1 to be 

the SLOC digit by comparing with language in Table3.5 for calculating the effort as 

COCOMOII Model method. 

 

Table3.5 Comparing number of function point with number of line-languages. 

Languages SLOC / FP Languages SLOC / FP 

C 128 Query – Default 13 

C++ 55 Report generator 80 

Cobol 91 Second Generation 

Language 

107 

Database – Default 40 Simulation – 

Default 

46 

Fifth Generation 

Language 

4 Spreadsheet 6 

Fourth Generation 

Language 

20 Third Generation 

Language 

80 

High Level 

Language 

64 Unix Shell Scripts 107 

HTML 15 Visual Basic 29 

Java 53 Visual C++ 34 
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3.3.3. COCOMO II Model 

Equation COCOMO II Model can be identified in 2 types as follows;  

 

3.3.3.1. Effort Equations which needed in Software 

Development Project. 

 

PM = Person Months effort form developing. 

A = Multiplicative Constant for Effort. (Table 3.11) 

Size(KDSI) = SLOC / 1000  

E = Scaling Exponent for Effort. 

EM = Effort Multipliers 

SF = Scale Factors 

B = Exponential Constant for Effort.(Table 3.11) 

 

3.3.3.2. Schedule Equations which needed in Software 

Development Project. 

 

TDEV = Time to Develop in Calendar Months. 

C = Multiplicative Constant for Schedule (Table 3.11) 

F = Scaling exponent for Schedule 

D = Exponential Constant for Schedule (Table 3.11) 

 

 The result from COCOMO II is 2 meaning; there is PM and TDEV. 

Equation(1) is the equation used Effort is used in software development. This will 

depend on Size of the software to be developed. But size alone is not sufficient to 

calculate due to the different environmental factors that might affect efforts to develop 

software. This factor will be looking in form of Effort Multipliers which uses equation 



Phanchita Rotthiracharoen                                                                                Materials and Methods / 30 

 

(2) to calculate the Effort Multipliers using data from Table3.8-3.9, the weight of    

which the estimate is an estimate of a number of different environments. Of software 

development, such as the size of the database that a complex one. Programmers have 

expertise or experience much so as to calculate the Scale Factors in Table3.7 that      

affect the size of a software development project. When the Effort s to take up to the 

time of development (TDEV) in equation(3). 

 

3.3.3.3. Calculate the number of employed 

3.3.3.4. The Independent Variable of COCOMO II model have 

22 units but divided into 2 parts; SCALE FACTORS and EFFORT MULTIPLIERS as 

seen on Table3.6 and 3.7-3.8 

 

Table3.6 SCALE FACTORS. (Boehm, 1981) 

Attribute System VL LO NM HI VH XH 

Precendentedness (PREC) SF 0.05 0.04 0.03 0.02 0.01 0.00 

Development Flexiblity 

(FLEX) 

SF 0.05 0.04 0.03 0.02 0.01 0.00 

Architecture and Risk 

Resolution (RESL) 

SF 0.05 0.04 0.03 0.02 0.01 0.00 

Team cohesion (TEAM)  SF 0.05 0.04 0.03 0.02 0.01 0.00 

Process Maturity (PMAT) SF 0.05 0.04 0.03 0.02 0.01 0.00 

 

Table3.7 EFFORT MULTIPLIERS (Boehm, 1981) 

Attribute System VL LO NM HI VH XH 

Product 

Required Reliability (RELY) EM 0.75 0.88 1.00 1.15 1.40  

Database Size (DATA) EM  0.94 1.00 1.08 1.16  

Product Complexity (CPLX) EM 0.75 0.88 1.00 1.15 1.30 1.65 

Required Reusability (RUSE) EM  0.89 1.00 1.16 1.34 1.56 
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Table3.8 EFFORT MULTIPLIERS (Boehm, 1981) (Cont.) 

Attribute System VL LO NM HI VH XH 

Product(Cont.)        

Documentation Required 

(DOCU) 

EM 0.85 0.93 1.00 1.08 1.17  

Platform        

Execution Time Constraints 

(TIME) 

EM   1.00 1.11 1.30 1.66 

Main Storage Constraints 

(STOR) 

EM   1.00 1.06 1.21 1.56 

Platform Volatility (PVOL) EM  0.87 1.00 1.15 1.30  

Personnel        

Analyst Capability (ACAP) EM 1.50 1.22 1.00 0.83 0.67  

Applications Experience 

(APEX) 

EM 1.23 1.10 1.00 0.88 0.80  

Programmer Capability 

(PCAP) 

EM 1.37 1.16 1.00 0.87 0.74  

Personnel Continuity 

(PCON) 

EM 1.26 1.11 1.00 0.91 0.83  

Platform Experience (PEXP) EM 1.26 1.12 1.00 0.88 0.80  

Language and Tool 

Experience (LTEX) 

EM 1.24 1.11 1.00 0.90 0.82  

Project 

Use of Software Tools 

(TOOL) 

EM 1.20 1.10 1.00 0.88 0.75  

Multiple Site Development 

(SITE) 

EM 1.24 1.10 1.00 0.92 0.85 0.79 

Required Development 

Schedule (SCED) 

EM 1.23 1.08 1.00 1.04 1.10  
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3.3.3.5. Weighting Factor as Table3.9 

 

Table3.9 Weighting Factor in COCOMO II Model. (Boehm, 1981) 

For Effort Calculations 

Multiplicative constant (A) 2.94 

Exponential constant (B) 0.91 

For Schedule Calculations 

Multiplicative constant (C) 3.67 

Exponential constant (D) 0.28 

 

 

3.4. Step of Research 

 

3.4.1. Choose the samplingof Terms of Reference (TOR) and study by 

condition or requirement of program. 

3.4.2. Sub-system or Modules. 

3.4.2.1. Design primary database. 

3.4.2.2. Combine all function to be module. 

3.4.3. Approximate sub-system by ; 

3.4.3.1. SLOC 

3.4.3.2. Function Point 

3.4.4. Study about Software Cost Estimation Model by calculating with the 

COCOMO II Model. 

3.4.5. Compare the result with Cost Estimation as specify in Terms of 

Reference (TOR). 

3.4.6. Consider and analyze the reason of deviation. 
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CHAPTER IV 

RESULTS 

 

 

As the sample of project (appendix1) “Transaction Risk Identification and 

Analysis”. The objective is 1. To increase more efficiency for internal organization 

audit and high analyzing capability to relate with regulation also regulation of banking 

supporter system. The method is providing report system of transaction 3 products of 

GSB (Loan/Deposit/ATM) for internal branches audit by analyzing function point of 

system which identified in TOR. 

 

 

Figure4.1 Use-Case Diagram Transaction Risk Identification and Analysis System. 

 

 

4.1. Method of Software Estimation by number of Function Point has 

details as follows; 
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4.1.1. Calculate number of function in each by estimating from database as 

requirement as seen on Table4.1- 4.8. 

 

Table4.1 Summary number of Function Point in each type. 

# Function Type DETs RETs FTRs 

1. User Login 

- Username 

- Password 

ILF 2   

2. User Logout 

- Username 

- Password 

ILF 2   

3. User Group 

- Loan Group 

- Deposit Group 

- ATM Group 

- Admin  

ILF  4  

4. Add User  

- Username 

- Employee ID 

- Terms of Use  

- Sector  

- Department  

- Branch 

- Status 

EI 7   

5. Remove User  

- Username 

- Employee ID 

- Terms of Use  

- Sector  

- Department  

- Branch 

EI 7   
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Table4.2 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Remove User(Cont.) 

- Status 

    

6. User Report 

- No. 

- Employee ID 

- Username 

- User Group 

- Status 

- Create Date 

ILF 6   

7. Report 

- Report Search 

- Report Display 

ILF  2  

8. Report     

1.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

Report display 

Cancel Transaction by Teller Report. 

- No. 

- Cancel Date 

- Transaction 

- Account 

- Amount 

- Teller 

EQ 

 

 

 

 

 

EQ 

4 

 

 

 

 

 

6 
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Table4.3 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

2.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

Report display 

Deposit Account to Backdate 

Transaction Report. 

- No. 

- Backdate 

- Account 

- Amount 

- Teller 

EQ 

 

 

 

 

 

 

EQ 

4 

 

 

 

 

 

 

5 

  

3.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

- Product 

(Loan/Deposit/ATM/All) 

Report display 

Transactions are Updated Interest by 

Teller Report. 

- No. 

- Update Date 

- Transaction 

- Account 

- Amount 

- Old Interest 

- Current Interest 

EQ 

 

 

 

 

 

 

 

 

EQ 

5 

 

 

 

 

 

 

 

 

9 
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Table4.4 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Report display 

Transactions are Updated Interest by 

Teller Report.(Cont.) 

- Product 

- Editor 

    

4.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

- Product 

(Loan/Deposit/ATM/All) 

Report display 

The Approval lists automatically 

Report. 

- No.  

- Approval Date 

- Transaction 

- Account 

- Amount 

- Applicant 

- Branch’s Applicant 

- Product  

- Approver 

EQ 

 

 

 

 

 

 

 

 

EQ 

5 

 

 

 

 

 

 

 

 

9 

  

5.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

EQ 

 

 

 

 

5 
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Table4.5 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Report search(Cont.) 

- Product 

(Loan/Deposit/ATM/All) 

Report display 

Account was Movement after No 

Movement within a Specified Period 

Report. 

- No. 

- Last Transaction Date 

- Transaction 

- Account 

- Amount 

- Account Owner 

Product 

 

 

 

 

 

 

EQ 

 

 

 

 

 

 

7 

  

6.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

- Interest / Principle 

Report display 

Transaction has Changed Interest or 

Principle Amount before Debt 

Settlement Report. 

- No. 

- Transaction 

- Account 

- Amount 

- Old Rate 

- Current Rate 

EQ 

 

 

 

 

 

 

 

 

EQ 

5 

 

 

 

 

 

 

 

 

7 
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Table4.6 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Report display 

Transaction has Changed Interest or 

Principle Amount before Debt 

Settlement Report.(Cont.) 

- Editor 

    

7.) 

 

 

 

 

 

 

Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

- Product 

(Loan/Deposit/ATM/All) 

Report display 

Account is Opened with less than the 

Required Amount, Money Transfers by 

Inward Remittance and Withdraw from 

the Account within the Prescribed 

Limits in 1 Day Report. 

- No. 

- Transaction 

- Account 

- Amount 

- Product 

EQ 

 

 

 

 

 

 

 

 

 

 

 

EQ 

5 

 

 

 

 

 

 

 

 

 

 

 

5 

  

8.) Report search 

- Sector  

- Department  

- Branch 

- Transaction Date 

- Product  

EQ 

 

 

 

 

 

5 
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Table4.7 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Report display 

Account has Occurred an Last Error 

Transaction in Each Day Report. 

- No. 

- Transaction 

- Account 

- Amount 

- Product 

- Employee Name  

 

 

EQ 

 

 

6 

  

9. Report Group 

- Loan Report 

- Deposit Report 

- ATM Report 

- Admin Report 

ILF  4  

10. Report Names 

- Cancel Transaction by Teller 

Report 

- Deposit Account to Backdate 

Transaction Report. 

- Transactions are Updated 

Interest by Teller Report. 

- The Approval lists automatically 

Report. 

- Account was Movement after 

No Movement within a 

Specified Period Report. 

- Transaction has Changed 

Interest or Principle Amount 

before Debt Settlement Report. 

EO 8   
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Table4.8 Summary number of Function Point in each type. (Cont.) 

# Function Type DETs RETs FTRs 

 Report Names(cont.) 

- Account is Opened with less than 

the Required Amount, Money 

Transfers by Inward Remittance 

and Withdraw from the Account 

within the Prescribed Limits in 1 

Day Report. 

- Account has Occurred an Last 

Error Transaction in Each Day 

Report. 

    

11. Input Data (Core Banking System) 

- Transaction Date 

- Transaction 

- Transaction Code 

- First Name 

- Last Name 

- Account 

- Amount 

- Cancel Date 

- Branch 

- Create By  

- Create Date 

- Update By 

- Update Date 

- Status 

EIF 14   
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4.1.2. Consider level of complexity functional by dividing to 3 level; Low-

Medium-High, using Table4.9 ,4.10 and 4.11 to be reference. 

 

Table4.9 Calculate Level of ILF and ELF complexity. 

Number of Record 

Elements Types 

Number of Data Elements Types 

1 – 19 20 – 50 51+ 

1 Low Low Medium 

2 – 5 Low Medium High 

6+ Medium High High 

 

Table4.10 Calculate Level of EO and EQ complexity. 

File Types Referenced Number of Data Elements Types 

1 – 5 6 – 19 20+ 

0 or 1 Low Low Medium 

2 – 3 Low Medium High 

4+ Medium High High 

 

Table4.11 Calculate Level of EI complexity. 

File Types Referenced Number of Data Elements Types 

1 – 4 5 – 15 16+ 

0 or 1 Low Low Medium 

2 – 3 Low Medium High 

3+ Medium High High 

 

4.1.3. Calculate factors of complexity functional in each type by using an 

average weight as Table4.12. This called “Functional Point” (without the adjustment) 

for COCOMO Model and applying the result of parameter as COCOMO Model. 
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Table4.12 The Average weight of  functions point complexity.  

Function Type Complexity-Weight Total 

Low Average High 

Internal Logical Files (ILF) 11 * 7 10 15 77 

External Interfaces Files 

(EIF) 

1 * 5 7 10 5 

External Inputs (EI) 2 * 3 1 * 4 6 10 

External Outputs (EO) 1 * 4 5 7 4 

External Inquiries (EQ) 8 * 3 4 6 24 

Total Function 120 

 

4.1.4. Summarize all weight of Complexity functional (5 types) then using 

them to calculate Source Line of Code by using Table4.13-4.14. As reference so the 

example of project chooses the C language to be Software Cost Estimation. And then 

find the value of  SLOC as follows: 

 

SLOC = 120 * 128 = 15360 

 

Table4.13 Comparing number of function point with number of line-languages. (From 

Capers Jones, 1996) 

Language SLOC / FP Language SLOC / FP 

C  128 Query – Default  13 

C++  55 Report generator  80 

Cobol  91 Second Generation 

Language  

107 

Database – Default  40 Simulation – 

Default  

46 

Fifth Generation 

Language  

4 Spreadsheet  6 

Fourth Generation  

Language  

20 Third Generation 

Language  

80 



Phanchita Rotthiracharoen   Results / 44 
 

Table4.14 Comparing number of function point with number of line-languages. (From 

Capers Jones, 1996)(Cont.) 

Language SLOC / FP Language SLOC / FP 

High Level 

Language  

64 Unix Shell Scripts  107 

HTML  15 Visual Basic  29 

Java  53 Visual C++  34 

 

 

4.2. COCOMO II Model 

 

Use result of SLOC to calculate in COCOMO II model to estimate the effort 

and schedule in development software project by analyzing. The independent variable 

as COCOMO II model method which compound 22 units but divided into 2 parts; 

SCALE FACTORS is 0.12 and  EFFORT MULTIPLIERS is 1.1069 as seen on 

Table4.15 and 4.16.  

 

Table4.15 SCALE FACTORS. 

Attribute System VL LO NM HI VH XH 

Precendentedness (PREC) SF     0.01  

Development Flexiblity (FLEX) SF  0.04     

Architecture and Risk 

Resolution (RESL)  

SF   0.03    

Team cohesion (TEAM) SF     0.01  

Process Maturity (PMAT) SF   0.03    

SCALE FACTORS 0.12 
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Table4.16 EFFORT MULTIPLIERS.  

Attribute System VL LO NM HI VH XH 

Product 

Required Reliability (RELY) EM    1.15   

Database Size (DATA) EM     1.16  

Product Complexity (CPLX) EM    1.15   

Required Reusability (RUSE) EM   1.00    

Documentation Required 

(DOCU) 

EM     1.17  

Platform 

Execution Time Constraints 

(TIME) 

EM   1.00    

Main Storage Constraints 

(STOR) 

EM      1.56 

Platform Volatility (PVOL) EM     1.30  

Personnel 

Analyst Capability (ACAP) EM     0.67  

Applications Experience 

(AEXP) 

EM   1.00    

Programmer Capability 

(PCAP) 

EM     0.74  

Personnel Continuity (PCON) EM   1.00    

Platform Experience (PEXP) EM   1.00    

Language and Tool Experience 

(LTEX) 

EM     0.82  

Project        

Use of Software Tools (TOOL) EM    0.88   

Multiple Site Development 

(SITE) 

EM     0.85  

Required Development 

Schedule (SCED) 

EM   1.00    
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4.2.1. Weighting Factor in COCOMO II Model on Table4.17. 

 

Table4.17 Weighting Factor. 

For Effort Calculations 

Multiplicative constant (A) 2.94 

Exponential constant (B) 0.91 

For Schedule Calculations 

Multiplicative constant (C) 3.67 

Exponential constant (D) 0.28 

 

- Effort Approximately which needed in Software Development 

Project. 

 

Here 

ሻܫܵܦܭሺ݁ݖ݅ܵ ൌ
15360
1000

ൌ 15.36 

 

E = 0.91 + (0.01 * 0.12) = 0.9112 

 

ܯܲ ൌ 2.94 ∗ 15.36଴.ଽଵଵଶ ∗ 1.1069 = 39.22 ≈ 39 

 

- Schedule Approximately which needed in Software Development 

Project. 

 

Here 

ܨ ൌ 0.28 ൅ 0.2 ∗ ሾ0.9112 െ 0.91ሿ ൌ 0.2802 
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ܸܧܦܶ ൌ ሾ3.67 ∗ 	ሺ39.22ሻ଴.ଶ଼଴ଶ] = 10.26 ≈ 10 

 

- When have effort and schedule value already. Finally it will also be 

find the number of employee. 

 

݁݁ݕ݋݈݌݉ܧ ൌ
ܯܲ
ܸܧܦܶ

 

 

݁݁ݕ݋݈݌݉ܧ ൌ ଷଽ

ଵ଴
ൌ 3.9		≈ 4 
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CHAPTER V 

DISCUSSION AND CONCLUSION 

 

 

5.1. Discussion summary 

As Calculated as COCOMO II Model method. The result of effort is 39.22 

≈ 40 person-months, schedule is 10.26 ≈ 10 months and employee is 4 persons. Then 

compare with condition which specified in TOR that must be delivered and installed  

the Transaction Risk Identification and Analysis to owner within 120 days. If you 

want complete within 120 days, you should adjustment EFFORT MULTIPLIERS of 

approximately 0.0445 

This sections illustrates the process of solving equations 

- TDEV = 4 

- ∑ ହ݆ܨܵ
௝ୀଵ  = 0.12 

ா݁ݖ݅ܵ - ൌ 12.0515 

 

										ܸܧܦܶ ൌ ሾܥ ∗ ሺܲܯሻிሿ 

4																				 ൌ 3.67 ∗ 	ሺܲܯሻ଴.ଶ଼଴ଶ 

	ሺܲܯሻ଴.ଶ଼଴ଶ	 ൌ 4/3.67  

	ሺܲܯሻ଴.ଶ଼଴ଶ	 ൌ 1.0899 

														ܯܲ		 ൌ 1.3597 

														ܯܲ		 ൌ ܣ ∗ ா݁ݖ݅ܵ	 ∗ 	ෑ ݅ܯܧ
ଵ଻

௜ୀଵ
 

		1.3597							 ൌ 2.94 ∗ 12.0515 ∗ 	ෑ ݅ܯܧ
ଵ଻

௜ୀଵ
 

		∏ ଵ଻݅ܯܧ
௜ୀଵ    = 0.0384 

 

But 	minimum value of the EFFORT MULTIPLIER factor is 0.0445. This 

value is close to that calculated. Actual conclusion of the more value EFFORT 

MULTIPLIER factor made man-month and period are increased. Shows that the 
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project is complicated depending on the following 4 variables product, platform, 

personnel and project. The number of man-month and period are proportional to the 

EFFORT MULTIPLIER factor.  

Using COCOMO II Model, the effect will depend on the experience of 

assessors to define factor and calculate function point. the other limitations of this 

model is language development that function Point to SLOC conversion, programming 

languages was not variety and not support new languages. 

The software cost estimation will be correct the project cost is compound 

of many factors example, travelling cost, training, hardware, software and labor but 

the effort  estimation for the best productivity need to consider seizing of software. So 

the popular method is counting function (Function Point: FP) and applying with 

identity of software to calculate that can be decrease the errors of language. Now the 

popular technic is “COCOMO (Constructive Cost Model)” because of collecting data 

by statistic total 161 projects and creating the reliability formula.   

The software cost estimation can be calculated by many ways and each has 

the difference advantage or disadvantage. Software estimation in the present did not 

have the best one. This report choose the technic of COCOMO II Model; using 

number and statistics to apply as principle of management. The result of the technic is 

rather accurate and easy to understand because of using a lots of data but the accurate 

result depends on PM’s experiences and flexibility of project so we can use more than 

one technic and compare them together. 

The conclusion of software cost estimation study for develop software cost 

estimation that important as much as the other. If the estimation is not correctly will 

effect with organizational, during estimation may have any factors that compact to 

cost. So the project manager must be adjust cost probably and carefully to be the 

perfectly project. 

 

 

5.2. Conclusion 

Highlights of COCOMOII is brought figures of mathematical and 

statistical used to software development based on principles of management. It will 
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bring what is the process to be figures. Software management consist of product, 

process, project and personnel. There are also other factors that involved in the 

valuation and the duration of the software. 

From formula see that Effort of development use to develop depend on the 

size of the development. But size alone may be not enough, because it will have to 

take other factors and other risk come to think. The concept of COCOMO II Model 

divided into 2 phases Early-design and Post-design. Because the idea that the results of 

the assessment at the time of starting the preliminary design are different from that 

conducted structure already. When I began to develop for a while will understand the 

factors that affect the cost even more. 
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