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Abstract 
Software metrics provides a quantitative measure that enables software people to gain insight into the efficacy of the 
software projects. These metrics data can then be analyzed and compared to determine and improve the quality of the 
software that is being developed. Therefore, it is essential to compute metrics. The proposed metrics tool facilitates the 
users to calculate the various metrics during the life cycle of a project. This unique feature is not available with existing 
metrics tools as they need to use different tools to compute the metrics for each phase in SDLC. The metrics values that 
are calculated help us in determining the quality and reliability of the project. This tool also helps us in determining the 
risks as well as the possibility of errors getting introduced into the code due to changes based on the cyclomatic 
complexity of the project. The various metrics that can be determined includes Function Point Metrics, Project Point 
Metrics, Estimated Effort and Duration of a project using COCOMO Model, Class Point Metrics, Function Metrics, 
Class Metrics, Halstead’s Metrics, Cyclomatic Complexity Metrics, and Maintainability Index Metrics.  
 
Keywords: Software Metrics, Analysis metrics, Design metrics, Source code metrics, Maintainability 
metrics. 

1. Introduction 

Software metrics has a significant importance on the quality aspect of a software product. The metrics data 
determined through different metrics can be analyzed and compared to determine and improve the quality 
of the software that is being developed. There are different metrics that can be determined in each phase of 
the software development life cycle. 
 
The objective of analysis metrics is to assist in the evaluation of the analysis model. The most commonly 
used metrics is the Function Point Metrics, Project Point Metrics and the estimated Effort and Duration of 
the project using COCOMO Model. The design metrics is to identify potential problems in the early stages 
of the development process. It helps the design to evolve to a higher level of quality. The source code 
metrics measure the size of a software program by counting the number of lines in the text of the program's 
source code and is also used to predict the amount of effort that will be required to develop a program, as 
well as to estimate programming productivity or effort once the software is produced. Maintainability 
metrics are used to determine the maintainability of the software project. 
 
This paper organized as follows. Section 2 outlines an overview of analysis, design, source code and 
maintainability metrics. Section 3 presents the proposed metrics tool along with pseudocode. Section 4 
presents the results and finally section 5 concludes the paper. 
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2. Overview of Different Metrics 

2.1 Analysis Metrics 

The objective of analysis metrics is to assist in the evaluation of the analysis model. The most commonly 
used metrics is the Function Point Metrics, Project Point Metrics and the estimated Effort and Duration of 
the project using COCOMO Model. A brief description of these metrics is given below. 

2.1.1 Function Point (FP) Metrics 

A function point [1][2] is a rough estimate of a unit of delivered functionality of a software project. To 
calculate the number of function points for a software project one counts all the user inputs, user outputs, 
user inquiries, number of files and number of external interfaces splitting them up in simple, average and 
complex ones.  

 Number of user inputs (UI) 
Each user input that provides distinct application oriented data to the software is counted. 

 Number of user outputs (UO) 
Each user output that provides application oriented information to the user is counted. 

 Number of user inquiries (UI) 
An inquiry is defined as an input that results in the generation of some immediate software 
response. Each distinct inquiry is counted. 

 Number of internal logical files (ILF) 
It is the logical group of files that is maintained by the application. Each logical master file is 
counted. 

 Number of external interface files (ELF) 
All machine-readable interfaces that are used to transmit information to another system are 
counted. 

These elements are then quantified and weighed. Table 1 below specifies the weighing factor. 
 

Table 1: Weighing Factor for FP Calculation 
 

Measurement Factor Weighing Factor 
Simple Average Complex 

Number of User Inputs 3 4 6 
Number of User Outputs 4 5 7 
Number of Inquiries 3 4 6 
Number of Internal Logical Files 7 10 15 
Number of External Interface Files 5 7 10 

 
From this an unadjusted function point count (UFP) is determined. To obtain the final FP count the 14 
system characteristics such as Data communications, Distributed functions, Performance, Heavily used 
configuration, Transaction rate, Online data entry, Enduser efficiency, Online update, Complex processing, 
Reusability, Installation ease, Operational ease, Multiple sites and Facilitation of change must be 
considered and each characteristic is given a rating from (0 – not important) to (5 – very important). Final 
FP count is determined using the formula: 

FP = TUFP * [0.65 +0.01 * Sum(Fi)] 
where Sum(Fi) represents the summation of values assigned to 14 system characteristics 

2.1.2 Project Point Metrics 

The simplified project point count is based on two types of analysis: - 
(i) Data from an Entity Relationship diagram, representing internal logical files i.e. each actual entity is one 
logical file. The complexity of a file/entity is dependent on the number of attributes in each entity. Low 
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complexity =7 (0 to 19 attributes), Average complexity = 10 (20 to 49 attributes) and high complexity = 15 
(50 or more attributes). This is the data count (DC).  
(ii) Transactions from a Use Case Diagram. Each use case represents one transaction either input or output. 
Each transaction is modeled as one use case. We will assume 
an average complexity of 4. The Transaction count (TC) is given as: 

 TC =  4 * no. of cases.. 
Each project also has a VAF (value adjustment factor) based on other system characteristics of the project. 
Each characteristic is given a rating from (0 – not important) to (5 – very important); the rating is called the 
degree of influence (DI). The 14 system characteristics to be considered are: Data communications, 
Distributed functions, Performance, Heavily used configuration, Transaction rate, Online data entry, 
Enduser efficiency, Online update, Complex processing, Reusability, Installation ease, Operational ease, 
Multiple sites and Facilitation of change 
The value for each system characteristic is summed to derive a Total Degree of Influence (TDI); this 
provides a Value Adjustment Factor of 0 to 70, which is then used in the following formula 

Value Adjustment Factor (VAF) = (TDI*0.01)+0.65 
This is then used to determine the final project point count 

Project Point Count = (DC + TC) * VAF 

2.1.3 Effort, Development Time 

COnstructive COst Model” [3] is a model designed by Barry W. Boehm to give an estimate of the number 
of man month and the duration it will take to develop a software product. Cocomo may be applied to three 
classes of software projects. These give a general impression of the software project.  

 Organic projects are relatively small, simple software projects in which small teams with good 
application experience work to a set of less than rigid requirements. 

 Semi-detached projects are intermediate (in size and complexity) software project in which 
teams with mixed experience levels must meet a mix of rigid and less than rigid requirements. 

 Embedded projects are software project that must be developed within a set of tight hardware, 
software, and operational constraints.  

The basic cocomo model is extended to consider a set of "cost driver attributes" that can be grouped into 
four major categories: Product, Hardware, Personnel and Project attributes. Each attribute has a number of 
sub categories. Each of the 15 attributes is rated on a 6-point scale that ranges from "very low" to "extra 
high" (in importance or value). Based on the rating, an effort multiplier is determined from the table 2 
shown below. The product of all effort multipliers results in an 'effort adjustment factor (EAF). Typical 
values for EAF range from 0.9 to 1.4.  
 

Table 2: Weighing Factor of cost driver attributes for Effort, Development Time calculation 
 

 Ratings 
Cost Drivers Very 

Low 
Low Nominal High Very 

High 
Extra 
High 

Product Attributes       
Required software reliability  0.75  0.88  1.00  1.15  1.40   
Size of application database   0.94  1.00  1.08  1.16   
Complexity of the product  0.70  0.85  1.00  1.15  1.30  1.65 
Hardware Attributes       
Run-time performance constraints   1.00  1.11  1.30  1.66  
Memory constraints   1.00  1.06  1.21  1.56  
Volatility of the virtual machine environment   0.87  1.00  1.15  1.30   
Required turnabout time  0.87  1.00  1.07  1.15   
Personnel attributes       
Analyst capability 1.46  1.19  1.00  0.86  0.71   
Software engineer capability 1.29  1.13  1.00  0.91  0.82   
Applications experience 1.42  1.17  1.00  0.86  0.70   
Virtual machine experience 1.21  1.10  1.00  0.90    
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Programming Language experience 1.14  1.07  1.00  0.95    
Project attributes       
Use of software tools  1.24  1.10  1.00  0.91  0.82   
Application of software engineering methods  1.24  1.10  1.00  0.91  0.83   
Required development schedule  1.23  1.08  1.00  1.04  1.10   
 
The Intermediate Cocomo formula now takes the form.  

E=ai * (LOC)(b
i
) * EAF  

where E is the effort applied in person-month and LOC is the estimated number of delivered lines of code 
for the project and EAF the factor calculated above. The coefficients ab, bb, cb and db are given in table 3.  

Table 3: Classification of Project Type 
 

Software Project ab bb cb db 
Organic 2.4 1.05 2.5 0.38 

Semi-detached 3.0 1.12 2.5 0.35 
Embedded 3.6 1.20 2.5 0.32 

 
The Development time D is calculated from E as follows.  

D=cb * E 
d

b  

2.2 Design Metrics 

The main objective of the design metrics is to identify potential problems in the early stages of the 
development process. It helps the design to evolve to a higher level of quality. A discussion of the design 
metrics that will be calculated is presented below. 

2.2.1 Class Point (CP) Metrics 

The class point [4] approach provides a system-level estimation of the size of the object oriented products. 
The process of CP size estimation is composed of three main phases. 

 Identification and Classification of User Classes 
During the first step of the CP counting, the design specifications are analyzed in order to identify 
and classify the classes. Generally, four types of system components can be distinguished, namely 
the problem domain type (PDT), the human interaction type (HIT), the data management type 
(DMT), and the task management type (TMT). The PDT component contains classes representing 
real-world entities in the application domain of the system. The classes of HIT type are designed 
to satisfy the need for information visualization and human computer interaction. The DMT 
component encompasses the classes that offer functionality for data storage and retrieval. Finally, 
TMT classes are designed for task management purposes, thus they are responsible for the 
definition and control of tasks. 

 Evaluation of a class complexity level 
In CP approach, the behavior of each class component is taken into account to evaluate its 
complexity level. Here the Number of External Methods, Number of Services Requested and the 
total number of attributes are considered. The Number of External Methods (NEM) measures the 
size interface of a class and is determined by the number of locally defined public methods. The 
Number of Services Requested (NSR) provides a measure of the interconnection of system 
components. The table (table 4) below presents the complexity level for each class. 
 

Table 4: Evaluation of Complexity of a Class 
 

0-2 NSR 0-5 NOA 6-9 NOA >=10 NOA 
0-4 NEM Low Low Average 
5-8 NEM Low Average High 
>=9 NEM Average High High 

(a) 
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3-4 NSR 0-4 NOA 5-8 NOA >=9 NOA 
0-3 NEM Low Low Average 
4-7 NEM Low Average High 
>=8 NEM Average High High 

(b) 
 

>=5 NSR 0-3 NOA 4-7 NOA >=8 NOA 
0-2 NEM Low Low Average 
4-6 NEM Low Average High 
>=7 NEM Average High High 

(c) 
 

 Estimating the Total Unadjusted Class Point 
Once the complexity level of each identified class has been established the Total Unadjusted Class 
Point value (TUCP) can be determined. For each class a weighing factor is assigned. Table 5 
specifies the weighing factor. 
 

Table 5: Weighing Factor for Class Point Calculation 
 

Measurement Factor Weighing Factor 

Simple Average Complex 
Problem Domain Type 3 6 10 
Human Interaction Type 4 7 12 
Data Management Type 5 8 13 
Task Management Type 4 6 9 

The TUCP is computed as the weighted total of the four components of the  
application: 
                           4    3 
 TUCP = ∑ ∑  Xij Wij 
                          i=1 j=1 
Where Xij is the number of classes of component type i (PDT, HIT, DMT, TMT) with complexity 
level j (low, average or high) and Wij is the weighting value for type i and complexity level j. 
 

 Technical Complexity Factor Estimation 
The Technical Complexity Factor (TCF) is determined by assigning the degree of influence 
(ranging from 0 to 5) that 18 general system characteristics have on the application. The 
characteristics are Data communications, Distributed functions, Performance, Heavily used 
configuration, Transaction rate, Online data entry, End-user efficiency, Online update, Complex 
processing, Reusability, Installation ease, Operational ease, Multiple sites, Facilitation of changes, 
User adaptivity, Rapid prototyping, Multiuser interactivity, and Multiple interfaces. 
The sum of influence degrees related to such general system characteristics forms the Total 
Degree of Influence (TDI), which is used to determine the TCF according to the following 
formula: 
 TCF = 0.55 + (0.01*TDI) 
The final value of the Adjusted Class Point (CP) is obtained by multiplying the TUCP value by 
TCF. 

  CP = TUCP * TCF 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 1, January 2014, Pg: 1-16 

6 
Thilagavathi Manoharan, IJRIT 

 

2.3 Source Code Metrics 

The metrics under this category can be determined once when the source code is completed. A brief 
description of the metrics that can be determined is as follows: 

2.3.1 Lines of Code (LOC) 

Total physical lines count in source code file. 

2.3.2 Comment Lines (CL) 

Both single and multiple comment lines are counted to get the comment line count. This metrics shows 
how strong the code is commented and represents code intelligibility. 

2.3.3 Blank Lines (BL) 

A blank line contains spaces or tables, but it is still treated as Blank lines. It represents code readability. 
Effective Lines of Code (ELOC) 
ELOC is a measurement of all lines of the code that are comment lines of blank lines. This metric 
represents the actual work performed by the programmer. 
                        ELOC = LOC – ( CL + BL) 

2.3.4 Function Metrics 

The function metrics that can be determined includes: 
 Total lines of code (LOC) 
 Total number of comment lines (CL) 
 Total number of blank lines (BL) 
 Effective lines of code (ELOC) 
 Total number of functions 
 Code percentage 
 Comment percentage 
 Blank percentage 
 Cyclomatic complexity 

2.3.5 Class Metrics 

The class metrics that can be determined includes: 
 Total lines of code (LOC) 
 Total number of comment lines (CL) 
 Total number of blank lines (BL) 
 Effective lines of code (ELOC) 
 Total number of functions 
 Code percentage 
 Comment percentage 
 Blank percentage 
 Total number of constructors 
 Total number of classes 
 Total number of methods 
 Total number of fields 
 Cyclomatic complexity 
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2.3.6 Halstead Metrics 

The Halstead Metrics [5][6] developed by M. H. Halstead principally attempts to estimate the programming 
effort. The measurable and countable properties are:  

 n1 = number of unique or distinct operators appearing in that implementation  
 n2 = number of unique or distinct operands appearing in that implementation  
 N1 = total usage of all of the operators appearing in that implementation  
 N2 = total usage of all of the operands appearing in that implementation  

From these metrics Halstead defines:  
i. the vocabulary n as n = n1 + n2  

ii. the implementation length N as N = N1 + N2  
Operators can be "+" and "*" or a statement separator ";". The number of operands consists of the numbers 
of literal expressions, constants and variables.  
Length: It may be necessary to know about the relationship between length N and vocabulary n. Length 
Equation is as follows. " ' " on N means it is calculated rather than counted :                                  

 N ' = n1log2n1 + n2log2n2  
It is experimentally observed that N ' gives a rather close agreement to program length.  

Program Volume : This metric is for the size of any implementation of any algorithm. 
                                 V = Nlog2n 

Program Level : It is the relationship between Program Volume and Potential Volume. Only the most 
clearest algorithm can have a level of unity.                                   

L = V* / V  
Program Level: is an approximation of the equation of the Program Level. It is used when the value of 
Potential Volume is not known because it is possible to measure it from an implementation directly. 

                                L ' = n*
1n2 / n1N2  

Intelligence Content: In this equation all terms on the right-hand side are directly measurable from any 
expression of an algorithm. The intelligence content is correlated highly with the potential volume. 
Consequently, because potential volume is independent of the language, the intelligence content should 
also be independent.    
                             I = L ' x V = ( 2n2 / n1N2 ) x (N1 + N2)log2(n1+ n2)  
Potential Volume : is a metric for denoting the corresponding parameters in an algorithm's shortest 
possible form. Neither operators nor operands can require repetition.  

                                V ' = ( n*
1 + n*

2 ) log2 ( n*
1 + n*

2 )  
Effort : The total number of elementary mental discriminations is :                               

  E = V / L = V2 / V '  
Time: A concept concerning the processing rate of the human brain, developed by the psychologist John 
Stroud, can be used. Stroud defined a moment as the time required by the human brain to perform the most 
elementary discrimination. The Stroud number S is then Stroud's moments per second with 5 <= S <= 20. 
Thus we can derive the time equation where, except for the Stroud number S, all of the parameters on the 
right are directly measurable :                                

T ' = ( n1N2( n1log2n1 + n2log2n2) log2n) / 2n2S  

2.3.7 McCabe’s Cyclomatic Complexity Metrics 

A measure of the complexity of a program was developed by McCabe. Cyclomatic Complexity [7] 
measures the number of independent paths in a program, thereby placing a numerical value on the 
complexity. In practice it is a count of the number of test conditions in a program.  
The cyclomatic complexity (CC) may be computed according to the following formula: 

CC(G) = Number of independent paths + 1 
A high cyclomatic complexity denotes a complex procedure that's hard to understand, test and maintain. 
There’s a relationship between cyclomatic complexity and the “risk” in a procedure. 
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Table 6: Type of Procedure 
 

CC Type of Procedure Risk 
1-4 A Simple Procedure Low 

5-10 A well structured and stable procedure Low 
11-20 A more complex procedure Moderate 
21-50 A complex procedure, alarming High 
>50 An error-prone, extremely troublesome, untestable procedure Very High 

 
Procedures with a high cyclomatic complexity should be simplified or split into several smaller procedures. 
Cyclomatic complexity equals the minimum number of test cases you must execute to cover every possible 
execution path through your procedure.  
Bad fix Probability 
There is a frequently quoted table of "bad fix probability" values by cyclomatic complexity. This is the 
probability of an error accidentally inserted into a program while trying to fix an error.  

Table 7: Bad fix Probability 
 

CC Bad fix Probability 
1-10 5% 
20-30 20% 
>50 40% 

 
As the complexity reaches high values, changes in the program are likely to produce new errors. 

2.4 Maintainability Metrics 

The metrics under this category helps us to determine the maintainability of a software product. A brief 
description of the metrics that can be determined is given below. 

2.4.1 Maintainability Index 

Efforts to measure and track maintainability are intended to help reduce or reverse a system's tendency 
toward "code entropy" or degraded integrity, and to indicate when it becomes cheaper and/or less risky to 
rewrite the code than to change it. Maintainability is quantified via a Maintainability Index (MI) [8][10]. 
Efforts also indicate that MI measurement applied during software development can help reduce lifecycle 
costs. The developer can track and control the MI of code as it is developed, and then supply the 
measurement as part of code delivery to aid in the transition to maintenance. 
A program’s maintainability is calculated using a combination of widely-used and commonly-available 
measures to form a Maintainability Index (MI). The basic MI of a set of programs is a polynomial of the 
following form (all are based on average-per-code-module measurement): 

MIwoc = 171-5.2*ln(aveV)-0.23*aveG-16.2*ln(aveLOC) 
 MIcw = 50*sin(sqrt(2.4+perCM) 
 MI = LIwoc*MIcw 
The coefficients are derived from actual usage (see Usage Considerations). The terms are defined as 
follows: 
MIwoc = Maintainability Index without comments 
MIcw   = Maintainability Index with comment 
MI       = Maintainability Index 
aveV   = average Halstead Volume V per module  
aveV(g') = average extended cyclomatic complexity per module  
aveLOC = the average count of lines of code (LOC) per module; and, optionally 
perCM = average percent of lines of comments per module 
 
The thresholds for the evaluation of the maintainability index, calculated by means of the previous models, 
have been determined as follows [9]: 
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MI < 65 poor maintainability 
65 < MI < 85 fair maintainability 
85 < MI excellent maintainability 

3. Proposed Work 

The proposed metrics tool facilitates to determine the various metrics for complete software development 
life cycle. This unique feature is not available with existing metrics tools as they need to use different tools 
to compute the metrics for each phase in SDLC. The proposed metrics tool will provide the users to 
calculate the various metrics during the life cycle of a project. During the analysis phase, the tool helps the 
user to determine Function Point Metrics, Project Point Metrics and the estimated Effort and Development 
Time of the project using the intermediate COCOMO Model. The tool helps the user to determine the Class 
Point Metrics during the design phase. During the implementation phase, the tool helps the user to 
determine the various metrics namely Function Metrics, Class Metrics, Halstead’s Complexity Metrics, 
Cyclomatic Complexity Metrics. Function Metrics helps us determine the total number of LOC, blank 
lines, comment lines, effective lines of code (ELOC), total number of functions and the cyclomatic 
complexity of a given C program. Class Metrics helps us determine the total number of LOC, blank lines, 
comment lines, effective lines of code (ELOC), classes, constructors, methods and the cyclomatic 
complexity of a given Java program. Halstead’s Complexity Metrics helps us in determining a quantitative 
measure of complexity directly from the operands and operators in the module to measure a program 
module’s complexity directly from the source code and the Cyclomatic Complexity Metrics which provides 
a quantitative measure of testing difficulty and an indication of reliability can be determined. The 
Maintainability Index metrics which helps in estimating the relative maintainability of the code can be 
estimated during the maintenance phase. 
 
3.1 Framework of Proposed Work 
 
Figure 1 shows the architecture of the proposed work. 
 

 
Figure 1: Architectural Diagram 

Legend:  
FP – Function Point    ED – Estimated Effort and Development Time 
CP – Class Point   PP – Project Point 
FM – Function Metrics   CM – Class Metrics 
HM – Halsted’s Metrics   CC – Cyclomatic Complexity 
MI – Maintainability Index   
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3.2 Pseudocode  

3.2.1 User Authentication Specification:  

AuthenticateUser () 
     Begin 
           Get UserId, Password 
            If Valid then 
            Begin 
     Display Login Successful Message 
     Display the Main Page 
            Else 
     Display an Error Message 
     Reenter the UserId and Password 
     AuthenticateUser ()  
            EndIf 
     End 

3.2.2 Get the File Name Specification 

GetFileName () 
    Begin 
           Get the File Name  
            If File Name exists then 
            Begin 
     Open the file in the read mode 
            Else 
    Display an Error Message 
            EndIf 

    End  

3.2.3 Function Point Specification 

    FunctionPoint () 
    Begin 
           Get input from user for EI, EO, EQ, ILF, and ELF 
           Get input from user for the 14 system characteristics 
            Determine the Total Unadjusted Function Point (TUFP) 
            FP = TUFP*[0.65+0.01*Sum(Fi)]  
            Display the FP Count 
    End 

3.2.4 Function Point Specification 

    ProjectPoint () 
    Begin 
           GetFileName () 
           Determine the total number of entities and use cases. 
           Determine the total number of attributes 
           If(number of attributes>0 && number of attributes<19) then 
           Begin 
      Assign Low Complexity Value 7 
 Else  
  If(number of attributes>20 && number of attributes<49) then 
 Begin 
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       Assign Low Complexity Value 20 
 Else  
               If(number of attributes>50) then 
 Begin 
        Assign Low Complexity Value 15 
 EndIf 
 EndIf  
 EndIf 
 DC = No. of Entities * Complexity Value   
 TC = Number of Use Case * 4   //Assign Avg. Complexity Value 4 to each Use Case 
 VAF = TDI*(0.01+0.65) 
 Count= (DC+TC)*VAF 
   End 

3.2.5 Effort/Development Time Specification 

    EffortDevelopmentTime () 
    Begin 
          Get input from user regarding the type of project and the estimated LOC 
          Get input from user for the 15 cost driver attributes 
          Calculate Effort adjustment factor (EAF)  

// Product of 15 cost driver attributes 
            Effort = ai(LOC)(b

i
)*EAF  

            Duration = cb
d

b  
          Display the result. 
    End 

3.2.6 Class Point Specification 

    ClassPoint () 
    Begin 
         Classify each class as  

Problem Domain Type(PDT), 
Human Interaction Type (HIT)  
Data Management Type (DMT) and  
Task Management Type(TMT) 

         Determine the Complexity Level of each Class 
         Get input from user. 
          Determine the Total Unadjusted Class Point (TUCP) 
          Calculate Total Complexity Factor (TCF) = 0.55 + (0.01*TDI) 
          CP = TUCP*TCF 
          Display the CP Count 
    End 

3.2.7 Function Metrics Specification 

    FunctionMetrics () 
    Begin 
           GetFileName () 
            While not FEOF 
            Begin 
 Count the total number of LOC, Functions 
 For each Function 
 Begin 
        If start of line is // or /* then 
        Begin 
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  CL++ 
        Else If start of line is ‘ ‘ then 
        Begin 

BL++ 
         Else If start of line is if, else, for,  
                                     while, switch, do  
         Begin 
  CC++ 
         EndIf 
         EndIf 
         EndIf 
    End 
 End While 
 ELOC = LOC-(BL+CL) 
 Code Percentage = ELOC/LOC 
 Comment Percentage = CL/LOC 
 Blank Percentage = BL/LOC 
 Display the Total Number of Functions, LOC, BL, CL, ELOC, CC, Code Percentage, Comment  

Percentage and Blank Percentage 
        End 

3.2.8 Class Metrics Specification 

    ClassMetrics () 
    Begin 
           GetFileName () 
           While not FEOF 
           Begin 
     Count the total number of LOC 
     Count the total number of Constructors, Classes, Methods and Fields 
     Begin 
            If start of line is // or /* then 
            Begin 
     CL++ 
            Else If start of line is ‘ ‘ then 
            Begin 
      BL++ 
            Else If start of line is if, else,  

           for, while, switch, do 
            Begin 
     CC++ 
            EndIf 
            EndIf 
            EndIf 
      End 
 End While 
 ELOC = LOC-(BL+CL) 
 Code Percentage = ELOC/LOC 
 Comment Percentage = CL/LOC 
 Blank Percentage = BL/LOC 
       Display the Total number of Constructors, Classes, Methods, Fields, LOC, BL, CL, ELOC, CC, Code  

Percentage, Comment Percentage and Blank Percentage. 
End 
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3.2.9 Halstead’s Metrics Specification 

    HalsteadMetrics () 
    Begin 
           GetFileName() 
            Determine the total number of unique operator’s n1 
            Determine the total number of unique operand’s n2 
            Determine the total number of operator’s N1 
            Determine the total number of operand’s N2 
            //Substitute these values in the formulae mentioned below 
            N = N1 + N2  //Program Length 
             n =  n1 + n2   //Vocabulary Size 
            V = N * log2(n)   Program Volume 
            D = (n1/2) * (N2/n2)   //Difficulty Level 
            L  = 1/D   //Program Level 
            E = V * D   //Effort to Implement 
            T = E / 18  //Time to Implement 
            B = (E**(2/3) / 3000   //Number of Delivered Bugs. **represents to "the exponent of" 
            Display the values calculated 
    End 

3.2.10 Cyclomatic Complexity Metrics Specification 

       CyclomaticComplexity() 
       Begin 
             GetFileName() 
             //Determine the total number of nodes. 
             If start of line is if, else, for, while, switch, do 
             Begin 
      CC++ 
             EndIf  
             //Calculate Cyclomatic Complexity Count 
             CC = Number of nodes + 1 
             If (CC>0 && CC<=10) 
             Begin 
      Display that the  
                   TYPE OF PROCEDURE IS SIMPLE AND WELL STRUCTURED 
                   RISK LEVEL IS LOW and BAD FIX PROBABILITY IS 5% 
 Else If (CC > 10 && CC < =20) 
       Display that the  
                     TYPE OF PROCEDURE IS COMPLEX 
                     RISK LEVEL IS MODERATE and BAD FIX PROBABILITY IS 10% 
  Else If (CC>20 && CC<=50) 
         Display that the  
                     TYPE OF PROCEDURE IS HIGHLY COMPLEX 
                     RISK LEVEL IS HIGH and BAD FIX PROBABILITY IS 20% 

 Else If (CC>20 && CC<=50) 
         Display that the  
                      TYPE OF PROCEDURE IS ERROR-PRONE, EXTREMELY TROUBLESOME  

            AND UNTESTABLE 
                      RISK LEVEL IS VERY HIGH and BAD FIX PROBABILITY IS 40% 
  EndIf 
  EndIf 
  EndIf 
  EndIf 
End  
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3.2.11 Maintainability Index Specification 

      MaintainabilityIndex () 
      Begin 
             Calculate aveV - average Halstead Volume per Module 
             Calculate aveG - average Cyclomatic Complexity per Module 
             Calculate aveLOC - averave LOC per Module 
              //Substitute these values in the formulae mentioned below 
             MIwoc = 171-5.2*ln(aveV)-0.23*aveG- 6.2*ln(aveLOC) 
             MIcw = 50*sin(sqrt(2.4+perCM) 
             MI = LIwoc*MIcw 
 Display the value of MI that is calculated 
 If (MI >= 85) 
 Begin 
        Display that the software has GOOD MAINTAINABILITY 
 Else If (MI > 65 && MI < 85) 
        Display that the software has MODERATE MAINTAINABILITY 
 Else If (MI < 65) 
         Display that the software is DIFFICULT TO MAINTAIN 
 EndIf 
 EndIf 
 EndIf 
    End 

4. Results 

The sample results are shown in Figures 2, 3 and 4. 

 
Figure 2: Function Point Metrics 
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Figure 3: Class Point Metrics 

 

 
Figure 4: Halsted’s Metrics 

 

5. Conclusion 

The tool allows the user to calculate the various metrics during the different phases of a project. The 
metrics values that are calculated help us in determining the quality and reliability of the project. This tool 
also helps us in determining the risks as well as the possibility of errors getting introduced into the code due 
to changes based on the cyclomatic complexity of the project. 
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