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ABSTRACT

Finding flaws in a software product is the goal of the testing process.
However, even after successfully completing the testing step for the
majority of practical systems, it is impossible to ensure that the program
is error-free. This is a result of the vast input data domain found in the
majority of software applications. It is not realistic to test the software
in every possible configuration that the input data might take. Even
with this real-world constraint on the testing process, its significance
shouldn’t be understated. It must be kept in mind that testing does
reveal numerous flaws in a software program. Testing thus offers a
useful method of lowering system flaws and boosting users’ confidence
in a built system. A few flaws typically persist even after a program
has undergone extensive testing. Usually, these remaining flaws are
dispersed across the code. It has been noted that flaws in some areas
of a program can lead to failures that are both more frequent and more
severe than those in other areas. The statements, methods, classes
of an object-oriented program should thus be able to be arranged
according to how likely they are to resultin errors. After the program’s
components are arranged, the testing effort can be distributed so that
the components that frequently fail are tested more. In this method, a
program’s intermediate graph representation is exploited. A forward
slice of the graph is used to estimate a class’s influence. Applications
for our suggested program metric include coding, debugging, test case
design, maintenance, among others.

Keywords: Testing, Software Testing, Test Case, Prioritization,
Object Oriented Programming

Introduction

Even though testing software is an expensive task in and of
itself, the cost of releasing software without testing could be

A variety of techniques for prioritising and selecting test
cases and influencing nodes have been proposed and
empirically investigated in Survey.? The current knowledge
in these areas. According to the findings, most existing
methodologies apply structural or functional coverage
requirements in relation to the source code run during
test cases. One way that our ideas differ from those in the
literature is in this area.
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much higher, especially if it affects people’s safety. Software
testing is any action that looks at a programme or system’s
feature or ability to see if it does what it’s supposed to do
and if it does it well. Even though software principles are
important to the quality of software and are often used
by both programmers and testers, software testing is still
thought of as an art. Software testing is hard because of
how complicated software is. We can’t test a programme
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well if it’s not very complicated. Debugging is just one part
of the testing process. Testing can be done to make sure
something is reliable, to make sure the quality is good, or
to verify and validate. Testing can also be used as a general
way to measure something. Testing for correctness and
testing for reliability are two of the most important types
of testing. When testing software, you have to choose
between cost, time, quality.

The earlier problems are found and fixed over the software
life cycle; the less money is spent doing so. Our daily
lives are becoming more and more infused with software
solutions. Software firms are under tremendous pressure to
deliver extremely reliable products with very little tolerance
for errors. In order to find all flaws, software products are
typically tested on several levels. the computer programme.
Even after successfully completing the testing process, it is
impossible to ensure that a software product is error-free
for the majority of practical systems. This problem is caused
by the fact that the input data domain of most software
products is very large.

Additionally, both time and budget constraints apply
to every software product development effort. it is not
possible to fully test a piece of software by giving it every
possible value for the input data. At the moment, testing
takes up an average of half of all development costs and
time.°

So, it’s unlikely that the amount of testing will be done
even more. Traditional testing methods are used to test
each part of the software product thoroughly. This means
that bugs in the software are spread out evenly. But when
bugs are present in some parts, they cause problems that
are worse and happen more often than in other parts. For
instance, if a statement makes important data that many
other statements need, then a mistake in this statement
would affect many other statements. So, our goal is to figure
out which parts of a programme are the most important
and need to be tested more thoroughly. We say that an
element’s influence is the measure of how important
and serious it is. We came up with a way to measure how
important a statement is and how important a method
is. With these two measurements, we can figure out how
important a class is. Characterizing code can help with
designing, writing, testing, maintaining software. We use
the Extended System Dependent Graph to show how
code works in the middle. So, it doesn’t look like the work
of testing could be done any better. Since testing is a
sample, it is always important to choose what to test and
what not to test, as well as how much to do. The majority
of systematic test methods, such as white box testing
or black box methods such as equivalence partitioning,
boundary value analysis, or cause-effect graphing, generate
an excessive number of test cases.”

Motivation for our Work

As computers and software are frequently utilised in crucial
applications, a flaw might have disastrous results. Huge
losses may result from bugs. Critical system bugs have
led to plane catastrophes, allowed the space shuttle’s
systems to fail, suspended stock market trade. A bug can
kill. Disasters can be caused by bugs.

Software’s dependability and quality are crucial in a society
where everything is computerised. Only by conducting
rigorous testing can this be possible.

In today’s generation lives on the internet and uses loT
devices, we are using firmware, which is important for
medical to agriculture. Everywhere we are using software
for analysis and for decision making, so reliable software
is needed every hour, 911121314

Objective of our Work

The impact of various programmed elements on the
overall reliability of a programmed varies significantly.
The influence of different components must therefore
be described, the more trustworthy components must
undergo extensive testing. to identify undiscovered errors
based on specifications. Make sure the product is clear of
bugs before shipping or releasing. “Quality is Guaranteed.”

The primary goal of our research is to create effective
algorithms to determine how a statement, a method, a
class affect an object-oriented programmed. The goal of
our work is to find and fix software bugs as early as possible
in the software development process, so that software
doesn’t break down often or badly.

The goal of our work is to identify and isolate software faults
at the earliest possible phases of the software development
cycle in order to prevent frequent and serious software
failures. Our objective is to reduce the failure rate of
a system while staying within the testing budget. Two
elements are included in the test plan for this.

1. The most crucial components of the application ought
to be tested first.

2. Thoroughly test the sections of the code where the
presence of a single defect increases the likelihood
of failure.

The first one can be identified by taking a look at function
visibility, usage frequency, potential failure costs. For the
second one, we’ve come up with an algorithm to find the
important parts of the source code.?

Related Work

A lot of papers have been written about how to order
test cases.*® But not much has been said about the work
done to figure out which parts of the code are the most
important. Before test cases are made, not much research
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has been done on how to improve testing. In this field, one
area of study is how to make software that can be tested.
This work tries to explain how to make software that is
easy to test and, hopefully, cheaper to test.

During the design phase of this work’s development life
cycle, the preconditions, postconditions, assertions for each
module are chosen. The other part of pre-testing is setting
priorities for testing code. | suggested a way to figure out
priorities that puts the most important parts of the code
that need to be tested at the top of the list and makes
them stand out. This would be a quick way to improve
code coverage. Code coverage is a metric that shows how
much of the source code of an application is run when its
unit tests are run. In theory, the better the code works,
the more of it is covered. But 100% code coverage doesn’t
mean that an app is bug-free in real life. To figure out how
powerful an object is, you look at how many other objects
in the given programmed use it directly or indirectly. A
method on an object can sometimes tell other objects in
a programmed what to do by the value it sends back. So,
an object’s power depends on how many other objects in
the programmed depend on it for both control and data,
either directly or indirectly. First, we use the source code
to make an intermediate representation called a “control
dependence graph.” Then, we run the programmed using
the given set of data. We show our proposed algorithm,
which can figure out the influence value of any object and
get the dynamic slice of any object at any execution point.
Prioritized testing is part of what we do to make sure that
the testing process makes great software within the testing
budget. In this section, we focus on research results that
were reported in the context of prioritization techniques,
at the time of test case selection in test suites, or before
test cases were built.?

Figure |.Program Control Dependence Graph

ISSN: 2582-5607

Control Flow

The control flow graph (CFG) is a programmed representation
that can be used as a step in several optimization code
transformations, including common subexpression removal,
copy propagation, loop invariant code movements.

Via the Program Control Dependence Graph, we find the
dependence and which affects others. This is one of the
ways we can use to find the dependence and affect each
other.

Profiling

When we profile a programmed, we can observe where it
spent its time and which functions it called when they were
active. This data can highlight the areas of the programmed
that are running more slowly than anticipated and may
benefit from rewriting to speed up execution. Additionally,
it can reveal which functionalities are being used more or
less frequently than you anticipated. You might be able to
see bugs that you wouldn’t have otherwise.

Proposed Methods

Earlier work might take a long time (a month or a year),
depending on how big the test suite is and how long it
takes to run each test case.

But if testers use an effective prioritization technique,
they can change the order of the test cases to find faults
more often. The method described in this paper used a
prioritization algorithm to set the order of the test cases.
The goal was to find as many bugs as possible during the
constrained execution.

Ordering of Features in a Program

In this section, we explain how we decide the order of
programmed elements based on how thoroughly they should
be tested. First, we explain how we plan to do things. After
that, we show how we calculate the effect of the statement,
the effect of the method, the effect of the class.

A Review of Our Methodology

An object-oriented program’s classes are made up of code.
Every class, it is assumed, contains variables and methods.
A class’s influence is made up of the cumulative effects of
all of its component parts. As a result, we assess the impact
of each statement and, if a statement calls a method, we
assess the impact of the method as well. Our approach
ignores variable values and is based on a static analysis
of the code. As a result, it has trouble handling loops and
recursive function calls. Class has the same impact as
the sum of the impacts of all applicable assertions and
procedures. This technique determines a class’s effect
statically. We first go over how to determine the influence
of a remark, then influence of a method and influence of
a class are discussed.
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Influence of a Statement

The output of one statement in a programme could be
dependent on the output of another one. The statement
is more critical if the influence is higher. The number of
other statements in the supplied programme that directly
orindirectly use that variable determines the statement’s
influence. Given that there is no call vertex, we provide a
metric to calculate influence. If a statement is designated
as avertey, its influence will be determined independently
using the method metric’s influence, then added to
determine the desired statement’s overall influence. The
following factors are used to determine the statement’s
percentage influence:

Total number of impacted nodes
x 100

The total number of nodes in the graph

Algorithm

Input: The code for the programme and the statement.
Outcome: Effect of the given statement.

Stmtinfluence(statement) 1. Build the program’s ESDG in
a static way.

2. The for statement should go through all of the edges
that depend on it and mark them.

3. Repeat step 2 for each of the marked nodes until there
are no more edges that depend on them.

4. If a marked node is a call vertex, use MethodInfluence
to figure out how important it is (callvertex).

5. Count the marked nodes and use an expression to figure
out the influence (1).

6. Stop.

}
Influence of a Method

When a method in a programme works out a result, that
result affects the other methods and statements. One
method can have an effect on another method or statement
in the programme. If the method has a bigger effect, then
it is more important. We have made a metric for object-
oriented programmes called “the influence of a method.”

The impact of a method is measured by how many other
statements and methods in a given programme use the
method’s results directly or indirectly.

If the method we want to find the influence of calls other
methods, the total influence of the method will be the sum
of the influence of the method itself and the influence of
the methods it calls.

The percentage of a method’s effect can be found by:
Total number of impacted nodes
x 100

The total number of nodes in the graph
Algorithm

Input: The name of the method of a programmed and the
name of the method of the programmed.

Results: What the method did.
MethodInfluence (callvertex){
1. ESDG should be a part of the programmed.

2. Go through all the edges and mark the ones you’ve
already been to for the method’s starting point.

3. Go through all of the edges of each node you visit and
label the node it belongs to as visited, if it isn’t a call-vertex
node, mark it as influenced if you haven’t already.

4. Determine whether each visited node is a call vertex.
If so, proceed along the call’s edge and do the following:

(a) Call the vertex and walk through each polymorphic edge
if the following node is polymorphic and add the matching
node to a queue Q

b) If it doesn’t, add the node to Q.

5. Remove the nodes from Q. Mark the affected node, then
repeat steps 2—4 for that node.

6. Step 5 should be repeated until there is nothing in Q.

7.Go through each node that has been marked as influenced
and mark each of its edges as influenced.

if it hasn’t been done already.
8. Use the phrase to figure out what the method will do (2).
9. Stop.

}

Influence of a class

The influence of a class is the sum of the effects of all the
other parts of a given programmed that use the results
of the class in some way. We count how many nodes are
affected. The MethodInfluence(callvertex) metric is used
to figure out the influence of nodes that contain function
calls. The Stmtinfluence (statement) metric is used to figure
out the influence of all other statements.

The influence of a class is given as:
Total number of impacted nodes

x 100
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The total number of nodes in the graph

Algorithm

Input: A sample programmed and the class’s name.
Outcome: How the class changed things.

ClassInfluence(classname)

{
1. Build the program’s ESDG in a static way.

2. Move through the class entry vertex to each member
of the class and mark each one as visited.

3. For each visited node, go through all of its edges and
mark the corresponding node as visited. If the node is
not a call-vertex, mark it as influenced if it hasn’t already
been marked.

4. Check each visited node to see if it is a call vertex. If it
is, use MethodInfluence to figure out how important this
statement is (callvertex).

5. For each node that has been marked as being influenced,
go through all of its edges and mark each one as being
influenced if it hasn’t already been done.

6. Use the expression to figure out the influence of the
given class (3).

7. Stop.
}

For experimental studies’ purposes, we have taken a sample
programmed that has 134 nodes.

Table |.Experimental Studies

The sum of all nodes | The Program’s | Relevance
that were impacted Total Nodes | percentage
96 134 71.64
22 134 16.41
8 134 5.9
134 5.2
1 134 i

Experimental Studies
125

100
75
50
0 e
134 134 134

134 134

® The sum of all nodes that were impacied

Figure 2.Experimental Studies
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We have found the most influenced node, which impacts
the highest node, so we have to take that node first in
the testing. For this, we must identify the most influenced
statement, method, class and test accordingly.

e Prioritizing testing can help with a variety of aims, as
illustrated below

e Obtaining high-risk errors discovered early in the
testing process

e To increase the likelihood that specific code
modifications may create mistakes early in the testing
process

e To increase the frequency with which code that can
be covered gets covered

e Toincrease the reliability of a system

Conclusion

We made a programme metric that looks at how important
programme elements are. The influence shows which parts
of the programme are affected more than others. So, the
factors with more influence are more important, including
them will make it more likely that the software will fail. So,
the intended metrics help a lot in figuring out which parts
are the most important and tell us to be very careful when
building the parts that have the most impact during the
software development cycle. This shows that testing the
parts that aren’t as important can be done with fewer test
cases than testing the parts that are more important. This
saves time for testing the parts that are more important.
It is based on a program’s static analysis.

e This is helpful when creating and ranking test cases

e Understanding the impact of individual programme
elements is helpful. Due to this, we have more
trustworthy components with which to perform
rigorous testing
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