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Abstract

Component-based programming is one of the most efficient and reliable parameters to
improve software development capabilities. The reusable components not only speed up the
development process but also increase the software's reliability. But this reliability and
efficiency depend on the number of components used along with interfacing with new
components. In this work, a weighted approach is defined to perform the analysis and to
identify the effectiveness and risk minimization of software reusability and done using
Matlab simulations.
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1. Introduction

Today most of the available software systems are defined in modular form. These modules are
defined in the form of a method or component. These components are being used in a software
system as the essential software part based on which software complexity analysis can be
performed. This usability analysis also depends on multiple parameters such as the criticality of
the components, the Number of variables or methods being shared, interactivity with external or
internal files, etc. Based on these all vectors, software complexity analysis to perform reliable
software delivery [1][ 2].

1.1SoftwareComponents

A software module or component can be described along with specific properties

e A Software module, the block, function, or the class can be a Software component. These
modules can be dependent on the language or can be neutral and generalized so that can be
embedded in any language

e These components can be application or database-specific these components can be an
online or offline component. An end product or it can be if extensible can be considered a
software component.

e An interface that conceptually identifies internal and external interface with the main
application will be also a part of a software component
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o A deliverable software object can also be considered a software component. The above-
mentioned points about the software components must be supported by all the available
languages [3][4]

1.2 SoftwareMetrics

As the number of components available on the market increases, it is becoming more important to
devise software metrics to quantify the various characteristics of components and their usage.
Metrics can also be used in guiding decisions throughout the life cycle, determining whether
software quality improvement initiatives are financially worthwhile. Therefore, a different set of
metrics is required to measure various aspects for component-based systems and their quality
issues. [5][6]

2. Literature Review

Defined work on the analysis of the software system for different structural and object-oriented
metrics. The authors discussed the metrics such as LOC, cyclomatic complexity, cohesion, and
coupling.

e Authors proposed estimation on software products to analyze the software system under
defect analysis for an object-oriented software system [7].

o Presented a resource-based software estimation scheme for software quality analysis. The
author defined a budget analysis approach to improve software product analysis and also
performed analysis under different testing aspects.[8]

e The proposed work introduced an improved metrics-based complexity model for object-
oriented programming and the complexity analysis under multiple aspects so that effective
software development under method analysis will be performed [9].

e Proposed the structural complexity model under an integral factor so that the development
effort will be reduced and also proposed the size and complexity-based model for the
development of software systems under cost estimation [10].

e Proposed and defined a computational system for the software system under the software
development rules for cost, timeline, and quality analysis [11].

e The idea developed computational work to perform software development and software
product analysis under cost and time analysis. Here all works are done to define a parametric
analysis on software system under software quality and software history analysis [12][13].

e The work analyzed the software measurement under the defined framework so that the
software measurement validation is performed along with the structural model for software
development so that the attribute relation analysis will be performed [14].

e Authors presented the entity analysis of the components of the software and analyzed the
effective path generation so that effective software measurement and testing will be applied
over it [15][16].

e The proposed work explained the reuse of software by using combining RF and gradient
boosting machine learning methods [17].

e Proposed to minimize the risk by using Random ForestAlgorithm [18][19].

e Explained the methods to increase the quality of software by bugs detection and
prediction methods[20[21][22].



3. Proposed Work

Risk mitigation is the important criterion in a software plan while performing software cost
analysis and software project scheduling. Software reusability is about designing a software
system by using some existing software or the module. In this work, we are combining the
software reusability vector with software risk management. The presented work is divided into
four main stages. During the first stage, software analysis will be done under the metric-based
estimation. In the second stage; the module requirement will be defined to represent
reusable modules. In the final stage, all representations of reusable modules will get identified in
terms of cost estimation with the inclusion and testing of reused modules will be performed. Based
on this analysis, the system cost and the risk estimation will be identified and presented as the final
result. The work begins with the selection of a complete software system. These stages are defined
in figure 1. As shown in the figure.

Figure 1: Example figure

The parts are the evaluation of individual software modules, module interaction analysis, and the
complete system analysis. This stage will be able to perform the software representation in terms
of software statistical analysis. In the second stage, the software system will be analyzed
respectively to the new software system with which, the existing software system will be
integrated.



3. Results & Discussion

The presented work is implemented in a Matlab environment to the process of data
analysis from obtaining data from external sources and databases, doing pre-processing,
related visualization, numerical analysis to produce quality output presentation tested on a
dummy.

4. Conclusion & Future Scope

In this work, system complexity analysis is defined respective to software usability under different
parameters such as inter-communication analysis, and risk is minimized. The work can be
analyzed with the help of various machine learning methods which will be giving promising
results rather than traditional methods. The paper applies to the industry as the component-based
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Figure 2: Individual Module Analysis

risk mitigation will minimize the risk and will be useful to the industry as well. module-based
project representation. The results obtained from the work are given here under.Here figure 2 the
individual. Module analysis dependent on module interface complexity is shown. Here x-axis is
representing the modules and the y-axis is representing complexity analysis.In figure 3 the internal
component analysis respective to modules is shown. Here x-axis is representing the modules and
the y-axis is representing complexity analysis.
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Figure3: Internal Component Analysis
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