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Abstract In this article, the importance is given to the object-oriented metrics and
its reusability factor. There has been much work already done, but some
improvements are needed in the software industry. Object-oriented metrics is one of
the most popular and ongoing studies in different engineering branches including
mathematics. Software metrics will be helpful to estimate the reusable code. The
objective of this paper was to identify the reusability factor and accessibility from
the last decades. A comprehensive survey on metrics and its applications has been
carried out for more than one decade, and the main aim of this survey is to point out
the reusable factor rather than coding. This paper shows the competence and
applicability in a mixture of domains.
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1 Introduction

The term metrics is all about the measurement in the software code, and nowadays,
object-oriented metrics (OOM) plays a crucial role in the industry and it is being used
as a research tool. Researchers use it as a well-defined positive method to examine the
data organization from the database. Several properties of the metrics have been defined
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so far, but still this measurement is not sufficient. The researchers put more emphasis on
its software quality assurance. Whatever the metrics are defined, it is practically used in
the programming languages. Significant work has already been done in this field, but
the problem lies in the quality. To achieve a quality product is too difficult in the
software industry; to fill this gap, we must deliver the good product. This can be
achieved if the reusable components are provided so that time, effort and staffing are
minimized. In fact, it is really a big challenge in this twenty-first century. Quality
development of the software is an ongoing process; it cannot be achieved overnight.
There are really two challenges for the programmers in the industry: bugs identification
and rectification. Even though automated software does all the things, but measuring
the quality attributes is still a challenging task from the code repositories. To find the
quality attribute from the software programs, Kemerer and Chidamber [1] have
developed a metric called the CK metrics suite. In-depth research has been conducted
so far about the measurement and quality product [2–5]. There are other sources
available, such as books and the Internet, which describe the metrics measurement [6,
7]. A major attempt has been initiated to produce the eminence of the product. At the
end of the software development life cycle (SDLC), quality products will be exten-
sively accepted; quality of the product depends on proper testing of the code. Quality is
directly proportional to testability which gives satisfaction to the customer. The role of
reusability plays a crucial role in this era. It is not a new concept. It is widely used for
estimation of the software assessment. If the component is not reusable, then the whole
concept of SDLC will fail. The new product will be developed by the existing one.
A survey has been conducted on reusability.

The prime objective of this literature survey is to represent the current
state-of-the-art software reusability metrics. Different researchers’ views about the
reusability are different.

2 Research Structure

In this paper, we investigated and formulated the followings:

Research Goal 1: What are the most reusable assets rather than coding?
Research Goal 2: How to estimate reusability? What are the methods or approa-

ches for reusability?
Research Goal 3: How to validate the reusable products? What are the steps

required to validate the reusable products?

3 Workflow Model for Reusability Evaluation

This is the proposed model for designing and developing the object-oriented
paradigm; besides, this model provides the quantification of the reusability factor in
the source codes (Fig. 1).
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Reusability occurs through the inheritance. The object-oriented design includes
features such as inheritance, encapsulation, coupling, and cohesion. One of the
important properties like encapsulation indicates hides the internal structure of the
program. The above research framework demonstrates the quantification of the
reusability. First of all, the challenging task is to identify the factors that influence
reusability and testing and then to identify the properties of object-oriented design
(OOD) metrics. OOD metrics help us to describe the quantification process of
reusability as well as establish a multivariate linear model for reusability. The
reusability factor can be achieved by using the other metrics: inheritance, cohesion,
coupling, and encapsulation. This can be pictorially quantified and represented.
During this study, we found different types of metrics. These are broadly classified
into two types (Fig. 2).

4 Reusability Assets

In this paper, we only focused on the object-oriented metrics in terms of reusability
and its assets. Software resources are one of the building blocks of the program
paradigm; it can be one of them financial, economical. Not only the programs but
also other things are reused. These are listed below. The reusable assets may consist
of a single asset or several assets in one asset [8]. In this literature survey, we found
12 items that are reused apart from program code. These are as follows:

1. Used in the data
2. Modules in the program
3. Architecture-driven approach

Enter into the 
Software Code

Recognize the factor 
influencing reusability 

and testability 

Make out OOD 
properties

Identifying the 
Correlation and 

Establish

Model Development for 
Quantifying the 

Reusability

Model to Evaluate the 
Empirical validation

Fig. 1 Workflow model

NMP-F

              Metrics 

Traditional Metrics Object Oriented Metrics

Fig. 2 Metrics classification
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4. Algorithms used in the program
5. Design patterns
6. Documentation for the project
7. Knowledge requirement
8. Models in the project
9. Planning stage

10. Requirement analysis
11. Service contracts

Table 1 Reusable properties

Reusability factor name Meaning of the factor

1. Used in the data project
(UD)

This indicates that the data can be reused frequently, thus achieving
the target. Data mean an experience that is recorded during the
previous projects [9]

2. Modules in the program
(MIP)

A project is divided into several modules which contain the set of
instructions. “Module” implies a single executable file that is only a
part of the application, such as a DLL [10]

3. Architecture driven
approach (ADP)

It is the approach which represents the overall structure of the project
or a component

4. An algorithm used in the
program (AP)

It is the reuse of the algorithms if the same type of problem occurs in
the picture. Reusable algorithms are used in software designs [11]

5. Design patterns (DP) The existing design will be reused if the same type of requirement
occurs

6. Documentation in project
(DIP)

It is one of the assets in the project. Documentation will be done
during the SDLC, and a requirement specification analysis (RSA) will
be done. New documents are designed which often share features of
the old ones. All these are to reduce time and cost [12–14]

7. Knowledge requirement
(KR)

During SDLC, knowledge will be generated and treated as one of the
most prominent assets for the software component. The knowledge
may represent the experience, idea, or reasoning [15–18]

8. Models in the project
(MP)

A model can represent the task of the project, and it can consist of
meaningful codes. It should also be able to represent the solutions and
insights

9. Requirement analysis
(RA)

It is the process of gathering the requirements for the projects.
A requrement is a condition or capability that must be met or
possessed by a system, product, service, result or component to satisfy
a contract, standard, specification, or other formally imposed
document [19]

10. Service contracts
(SC)

It is the two-way communication between the two parties, i.e. the
developers and users who are going to reuse the products. Hence, it is
termed the reusable interface. This information can be helpful in
predicting where and how the system can be tested, what problems
might occur, and how to rectify the problem, after the system is
evolved [20]

11. Test cases/test design
(TCTD)

After the designing stage, the tester will develop the set of test cases,
which is called as test case suite, and it can further be reused. They
can be reused many times for different versions belonging to the same
family [21–23]

434 N. Padhy et al.



12. Test cases/test design

From the above literature survey, we found the property used by the author in
different aspects in different contexts (Table 1).

From the above studies, the data sets are created to recognize the most valuable
assets for reusability. It is concluded that most of the researchers are using the
requirement analysis, to which more attention has been paid in this twenty-first
century.

5 Data Set for Reuse Assets

See Table 2.

6 Performance of Reusability Assets

See Fig. 3.
This graph is called the surface graph, and it represents the assets for the

reusability during the last decades. Numerous researchers have studied in the dif-
ferent studies papers per year (SMPY). During the years 1991–1999, more
researchers have shown their efforts (e.g., UDPO, MIP, DP, DIP, AP, KR, RA, and
TCTD). Interestingly, almost all of them put forth their efforts in the RA, DIP, and
ADP. Apart from these, during the period 2000–2009 the researchers extensively
used other kinds of assets such as MIP and SC.

Table 2 Data set of reusable
assets

S. No. Name of the reusable assets No. of articles

1 UP 05

2 MIP 04

3 ADP 11

4 AP 01

5 DP 10

6 DIP 09

7 KR 07

8 MP 01

9 RA 19

10 SC 02

11 TCTD 10
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7 Conclusion and Future Scope

The prime objective of this literature review was to investigate the reusable assets.
We have fully focused on the assets and found 11 most reusable attributes in this
paper. During the investigation, we found that some of the articles are mentioned as
nonvalidated, but they have not proved and claimed as reusable. Hence, extensive
survey is required. Our future work is all about the extensive survey concerned with
the industry-oriented reusable software analysis and maintenance, because our task
is to reduce the maintenance cost and staffing save time. In the industry, about 65%
of fund is invested for maintenance purposes. Further, this work is to enhance the
understanding of how to maintain the reusable code in the industry. Further
in-depth investigation is required in the manufacturing department in the industry
where requirement and design are to be more emphasized. We found that most of
the researchers observed that reusable assets are validated strongly in academics but
poorly in the production sector. From this survey, researcher have shown that only
36% are validated and about 60% are nonvalidated, and the rest of the researchers
have shown their kin interest to review studies. Again; comparison between aca-
demics and industry, then industry-oriented survey is less than academic. Not only
reusability plays a vital role in the industry, but also the new kind of challenge is
aging.

Appendix

Tables 3, 4, and 5 indicates that if studies then that article is represented as (√) mark
otherwise it is indicated as (x). In this paper, we have investigated the limited
attributes.

Fig. 3 Reusable assets
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