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Abstract: Procedure oriented metrics measure different attributes of a project or smaller pieces of code. For
example, a metric may measure the number of code lines, the complexity of code or the amount of comments. In
Object Oriented Software Systems thousands of classes are organized into modules or packages. To measure the
quality of modularization of Object oriented system a new set of metric are proposed. This paper presents the
framework that will collect all the most beneficial metrics to measure the source code. In this paper various
Procedural and OO metrics are implemented.
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I. Introduction

Software Metrics are standards to determine the size of an attribute of a software product and a way to evaluate
it. Modern software engineering dictates that software can be organized into a set of modules. A module
captures a set of design decisions which are hidden from other modules and the interaction among the modules
should primarily be through module interfaces. Modules access each other’s resources only through the API [3].

I1. Objective
e Toanalyze of various procedural as well as object oriented software metrics.
e To select the most useful software metrics.
e To design an automation system that will present the software measurement analysis.

I11. Metrics
Metrics are used to evaluate the software project [1]. Project based metrics keep track of project maintenance,
budgeting etc. Design based metrics describe the complexity, size and robustness of object oriented and keep
track of design performance [2].

Metrics
I
Project Based Design Based
! I
Process Product Resource Traditional Object Oriented
A\ 4 v v \ 4
Complexity LOC FP CK MOOD

Figure 1 classification of software metrics.
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1v. Procedural Metrics

Procedure oriented metrics measure different attributes of a project or smaller pieces of code. For example, a

metric may measure the number of code lines, the complexity of code or the amount of comments. Traditional/

Procedural metrics have been applied for the measurement of software complexity and size of structured

systems since 1976 [8].

a)  Function point (FP): This metric was developed by Albrecht [9] [7]. He has proposed a measure of
software size that can be determined early in the development process. Function points are intended to be a
measure of program size and, thus, effort required for development.

The approach is to compute the total function points (FP) value for the project, depends on the counts of
distinct (in terms of format or processing logic) types in the following five classes input, output, external
interface files, internal files, and external inquiries[4].

FP = count total * [0.65 + 0.01 * (Fi)],
Where count total is the sum of all FP entries. The Fi (i = 1 to 14) are "complexity adjustment values"
based on responses to the following questions:

1.Data communications 8. Online update

2. Distributed functions 9. Complex processing
3.Performance 10. Reusability
4.Heavily used configuration 11. Installation ease

5. Transaction rate 12. Operational ease
6.0nline data entry 13. Multiple sites

7. End-user efficiency 14. Facilitation of change

Table 1.1 adjustment factors.
Each of these questions is answered using a scale that ranges from 0 (not important or applicable) to 5
(absolutely essential).

V. Object Oriented Metrics

Procedural metrics do not capture unique aspects of Object Oriented Programs. Object Oriented Metrics plays a
pivotal role in the development of fault free software product. Object Oriented Metrics are mainly designed for
Object Oriented Systems [4]. Object oriented design and development are popular concept in today’s software
development. Object oriented design and development focuses on objects as the prime agents involved in the
computation; each class of data and related operations are collected into a single system entity. The main
advantage of object oriented design is its modularity and reusability. Object oriented metrics are used to
measure properties of object oriented designs. Berard [10] defines five characteristics of object oriented
paradigm which differentiates them from traditional structured approach are: localization, encapsulation, and
information hiding, inheritance, and object abstraction techniques.

a) Coupling Based Structural Metrics: This metric is proposed by Chidamber and Kemerer [CHI 94]. Two
classes are coupled when methods declared in one class use methods or instance variables of the other
class. CBO metric measure the effort required to test the class [6]. Coupling-Based structural metrics
provide various measures of the function-call traffic through the API’s of the modules in relation to the
overall function-call traffic. For that following factors are calculated [11]: (i) Module interaction index ,
and (ii) Non-API Function Closedness Index
(i) Module Interaction Index: This metric calculates how effectively a module’s API functions are used

by the other modules in the system. Suppose module m has n API functions. Also assume that the
system S has z numbers of modules from modulel to module z that calls one or more API functions
of module [11]. Module Interaction Index (MII) for a given module m and for the entire software
system S by
MII (m) = (nl+n2+..nz) /(n *z)

0, if ni. e. number of API function is zero [5].
If module api is the total number of modules having more than zero API functions. Then

MII (S) = SUM [MII (m)i] / module api, Where i = 1 to module api

(i) Non-API Function Closedness Index: This metric calculates the index factor for module
communication and how well API functions of modules are used by the other modules in the system
for communication. In this intermediate state, there may exist functions that participate in both
intermodule and intramodule call traffic. This traffic can be measured by using a metric “Non-API
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Function Closedness Index,” or NC. Let API function are represented as function api and non API
functions as function napi for given module [5].
Then total function will be
function = function api+ function napi

Total number of modules is m.

NC (m) = function napi/ (function - function api)
0, if the non API functions are zero.

NC (S) = SUM [NC (m)i] / M, Wherei=1to M
In object oriented software, functions will be either API or non API type of functions. And non API
functions are not used outside the module. Then function - function api will be equal to function
napi. So that NC (m) = 1. Here sometimes the value of the NC (m) can be between O and 1.

VI. Implementation

Implementation stage involves careful planning, investigation of the existing system and it’s constraints on
implementation, designing of methods and evaluation of methods. Therefore, a large number of metrics has
been studied. The implementation plan that follows is presented as a sequence of distinct steps. This part
presents the implementation of different procedural and object oriented metrics. The implementation of the these
metrics is carried out using PC with Intel Pentium Dual Core Processor running on 1.60 GHz. The software
modules are designed by using C# on .NET platform.

Source Code

Retrieve Code
Information

A 4

C:unctions & Function CaID

A 4

CVIodules & Module SizD

\ 4
Metric Calculation

\ 4
Module Quality

Display
Results

Figure 2 flow chart shows the implementation stage.

The flow chart 2 represents the steps that are taken to implement these metrics and description of these steps is
given below:

STEP 1: Getting the source code.

STEP 2: Retrieve code information like number of lines in the code, total number of functions (APl and Non API
functions), and the number of modules from the code.

STEP 3: Applying the metric to the retrieved code information and calculate the results.

STEP 4: Display the result in the form of snapshots.

VII. Results

The figure 3 represents the working of Function Point which is used to measure the size of the code. Function
Point depends on the input, output, external interface files, internal files, and external inquiries. First the size of
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the project is defined whether it is small, medium and large then value for the 14 adjustments factors are entered
by the user. After submitting these entries, Function Point is calculated by predefined formula. Figure 4
represents the results of Object Oriented Metrics. This snapshot gives complete detail of selected folder like
number of files in that folder and the file information its creation time, full path and the result of Coupling
Based Structural Metrics. Value of this metric based on the number of lines in the file, number of functions
(API, Non API), and on the number of modules. This metric shows how the modules interact with each other
through the Application Programming Interface (API).
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humber of External Inputs I:— Does the system require relizble backup and recovery? : A
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Figure 3 Function Point analysis.
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Figure 4 results of Object Oriented Metric.

VIIl.  Conclusions and Future Work

In this paper both procedural and object oriented metrics are considered. Procedural oriented metrics are not
applicable to object oriented systems. For, object oriented systems different approaches are used to measure the
size and complexity of code. Above discussed object oriented metrics shows how the modules interact with each
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other through API functions. In this paper the information about the software metrics is extracted from the
source program, the work can be extended to derive the information from the object programs. Some other
object oriented metrics can also be collected to get the better picture of software analysis.
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