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ABSTRACT

Software engineering has changed dramatically as automation testing has emerged as a key component of
contemporary software development. In addition to increasing the software development process's efficiency, the
quick development of automation technologies has also greatly raised the calibre of the finished output. The
inefficiency, human error, and scalability problems of traditional QA methods—which are typified by manual
testing and late-stage involvement—are made worse by the quick speed of contemporary software development.
By contrasting automated and human QA procedures, this research seeks to analyse how automation affects QA
testing. Understanding the effects of this shift on the quality assurance field is essential as businesses continue to
integrate automation into their software development processes. This work attempts to provide a thorough
evaluation of the benefits, drawbacks, and qualifications of automated and human quality assurance testing in
light of top-to-bottom experimental exploration. It also explores how QA professionals® duties are evolving in the
age of automation, emphasizing the need of learning new skills and being flexible. This study contributes to the
current conversation around QA testing in the digital age and offers insightful information to businesses trying
to enhance their QA procedures. The results of this research highlight the significance of putting in place a
balanced approach that incorporates the advantages of both human and automated QA testing in order to
deliver comprehensive software quality assurance.

Keywords: - Quality Assurance (QA), Software Development, Manual and Automated, Experimental
Exploration, Balanced Strategy, Software Engineering.

INTRODUCTION

By its very nature, automation testing has transformed software development by offering tools that go beyond
conventional manual testing in terms of increased speed, less human interaction, and higher accuracy. There is no
denying the necessity for more thorough and effective testing solutions as software systems have become more
complex. Even if manual testing is still helpful in certain situations, it is not enough to meet the needs of modern
software engineering, where delivery, deployment, and continuous integration are crucial [1, 2]. A paradigm that
facilitates quick iterations and deployments without sacrificing the calibre of the finished product is required by the
contemporary software development lifecycle [2, 3]. Because of this change, automated testing is now seen as an
essential part of the development process rather than just an add-on procedure, which is vital for upholding strict
software quality and consistency requirements [3, 4].

The origins of automation testing may be seen in the early days of software development, when repetitive operations
were automated using basic scripting [4, 5]. Despite being rudimentary by today's standards, these scripts were a major
improvement over fully manual procedures [5], freeing engineers to concentrate on more intricate problem-solving
instead of tedious testing [5, 6]. However, the efficacy of these early automation scripts was limited since they were
often fragile, difficult to maintain, and needed a great deal of human control [6, 7]. More reliable and adaptable testing
frameworks were necessary as software development processes changed. Automation testing has seen significant
innovation as a result of the shift from Waterfall to Agile development approaches, which created a requirement for
testing solutions that could keep up with quick, iterative development cycles [1, 2].

Quality Assurance (QA) in software development

Since the beginning of computer technology, Quality Assurance (QA) in software development has undergone
tremendous change. At first, quality control was not given much attention in the specialized sector of software
development. At first, QA was mostly a manual procedure that was often carried out by the developers themselves. The
necessity for specialist QA positions became evident in the 1970s and 1980s as increasingly sophisticated software
systems emerged [2, 3]. Early testing techniques and structured programming were introduced at this time. Testing
stages were planned at the conclusion of the development cycle, and quality was often neglected [3, 4]. With the
emergence of Software Development Life Cycle (SDLC) models like the Waterfall model, which had separate stages
for requirements, design, implementation, [4], and testing, the 1990s saw a move towards more structured QA
procedures. During this time, the agile approach was also introduced, emphasizing continuous testing and iterative
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development. As a result, QA was integrated into the whole development process. With the introduction of DevOps and
Constant Integration/Continuous Delivery (CI/CD) pipelines in the 2000s and beyond, the emphasis on quality
assurance (QA) increased [4, 5]. As automated testing platforms and structures proliferated, QA procedures became
more effective and efficient. QA, which includes anything from manual testing to sophisticated automated testing, is
now an essential part of software development [5] and guarantees the delivery of superior software products [5].
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Importance of QA in software projects

For a number of reasons, software project success depends on quality assurance [5, 6]. Above all, it guarantees that the
program satisfies the necessary specifications and operates as planned. Both user enjoyment and the software product's
overall success depend on this. By identifying and addressing problems and faults early in the development process,
Quality Assurance (QA) lowers the time and expense needed to correct them later [6, 7]. Additionally, QA is essential
to preserving the integrity and security of software systems. QA procedures aid in the prevention of possible security
breaches and data loss by detecting flaws and vulnerabilities. Additionally, QA helps software be stable and reliable by
making sure it operates consistently under a range of loads and situations [7, 8]. Apart from these technical advantages,
QA has a big influence on software projects' financial aspects [8, 9]. High-quality software improves the organization's
and the development team's reputation [9], which increases client loyalty and confidence. Additionally, it lessens the
possibility of expensive software recalls, rework, and legal problems [9].

The state of automated testing now is evidence of how quickly technology has advanced in the last ten years. There are
many different tools and frameworks available today, each of which focuses on a different facet of software testing. To
make sure that every component of the product works as intended, for example, unit testing tools like as JUnit and
Testing are essential for testing discrete parts or code units in isolation [9]. These technologies are now essential
components of the developer's toolbox [9, 10], allowing for the early identification of flaws and lowering the possibility
that bugs will be introduced into production. Conversely, end-to-end testing tools like as Cypress and Playwright
provide all-inclusive solutions for testing whole applications from the viewpoint of the user [10], confirming that the
system functions properly under a variety of circumstances. The growing use of Machine Learning (ML) and artificial
intelligence (Al) into automated testing has been a noteworthy development in recent years. These technologies are
used by programs like Test in and Appli-tools to provide more sophisticated and flexible testing solutions [11]. Because
it guarantees that all codebase modifications are extensively tested prior to being put into production, automation
testing is essential to this approach [11]. Continuous testing is now possible with continuous integration and
deployment thanks to tools like Jenkins, GitLab CI, and CircleCl that have made it simpler to automate the testing
process inside the build pipeline. By identifying flaws early in the construction cycle, before they have a chance to
become more serious problems, this integration not only expedites the creation process but also enhances the overall
quality of the program [11, 12].

Challenges in traditional QA methods

The efficacy and efficiency of the QA process may be hampered by a number of issues with traditional QA approaches.
The use of manual testing, which is laborious and prone to human mistake, is one of the main obstacles [1, 4]. Because
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manual testing takes a lot of time and money, it is challenging to scale and maintain continuity throughout many test
situations. The tardiness of QA's engagement in the development phase presents another difficulty. QA is often planned
toward the conclusion of the development cycle in conventional models such as Waterfall [4, 5]. This strategy may
result in a backlog of problems and flaws that must be fixed, which would raise expenses and cause delays.
Furthermore, a lack of iterative testing and ongoing feedback may lead to overlooked flaws and worse overall quality
[5]. The quick speed of contemporary software development is another area where traditional QA techniques fall short.
The need for quicker and more effective QA procedures has increased due to the growing use of Agile and DevOps
methodologies [5]. Bottlenecks and decreased productivity may result from traditional approaches' inability to support
the ongoing implementation and deployment cycles needed in these settings [5, 6].

Need for faster and more efficient QA processes

There are a number of reasons why QA procedures need to be quicker and more effective [6]. Continuous testing and
prompt feedback are necessary to assure quality at every step of the development cycle due to the fast speed of software
development, which is fuelled by Agile and DevOps approaches. These requirements are often unmet by traditional QA
techniques, which depend on manual testing and necessitate late participation [5, 6]. One important way to deal with
these issues is automation. QA teams may drastically cut down on testing time and effort by automating time-
consuming and repetitive operations [6]. Additionally, automation improves test uniformity and accuracy, lowering the
possibility of human mistake and guaranteeing more trustworthy outcomes. The capabilities of QA procedures are
further improved by the use of sophisticated automation methods like artificial intelligence and machine learning [6, 7].
Proactive testing and problem solving are made possible by these technologies' ability to analyse vast amounts of data
in order to spot trends and anticipate any flaws [7]. They may also prioritize test cases according to risk and maximize
test coverage, making sure that crucial sections are fully covered. In conclusion, in order to meet the needs of
contemporary software development, QA procedures must be accelerated and made more effective. QA teams may
improve the efficiency, speed, and accuracy of their operations by using automation and cutting-edge technology, [7, 8],
producing software products of superior quality on schedule.

Software development has rapidly evolved during the last several decades, with an increase in system dependencies,
interconnections, and functionality [8, 9]. It has been more challenging to guarantee the quality of software systems as
their complexity rises. Programming testing is an essential step in the process of improving a product to find errors and
ensure programming quality [8, 10]. The product enhancement business is under pressure to provide excellent
programming frameworks within short timeframes due to growing competition and consumer interest [10]. In order to
achieve a quicker time to market, it is thus more important than ever to increase the efficacy and efficiency of software
testing. Manual testing has been the conventional method of software testing [10]. However, especially for big and
complicated software systems, it may be expensive, time-consuming, and error-prone.

Software testing is the process of executing a program to identify errors. The integrity of an application that is still in
development is improved via software testing. One effective strategy for improving standards is testing [12]. The two
examination approaches are test administration and test automation. Static testing is another term used to refer to
manual testing. The evaluation is guided by the inspector [12, 13]. Automated testing is also known as dynamic testing.
It was anticipated that it will accelerate and perform tests more algorithmically in many areas as a result of this
performance boost. In response to this need, software testing automating tasks and inspections by hand have swiftly
entered the market. Manual testing is usually costly, time-consuming, and chaotic [12]. Some of the main reasons why
automation has developed are as follows:

Increased Coverage of Tests

A User Environment Simulation

A higher return on investment that saves money and time
Concurrent Execution and VVolume

Early Identification of Bugs

Lty el

Automation testing applications are distinct from manual test applications. Unlike manual testing, automation testing is
not always suitable [11]. Capacity and effectiveness examinations, smoking tests, static and repeating tests, and
regression analyses (as well as data-driven tests) are the primary applications for automated testing [12]. These kinds of
evaluations rely on measurable information. Automation-based testing may be used to assess both beneficial and
useless test kinds. The use of tools for automation of tests has advanced remarkably [12, 13].

Contrary to common belief, however, automation techniques need manual testing. A costly step in the software the
process of development is testing. Test automation has been proposed as an effective solution to reduce these
expenditures [14]. Manual test sessions are necessary for automation testing. The human operation of the problem at
hand must be identified before automating any situation. As a result, it is impossible to distinguish between automatic
and manual testing. Regarding this, the following as an alternative to hiring additional personnel for testing, one way to
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assist manual testing is to increase the level of automation for tests and risk reduction [14, 15]. Selecting the
appropriate testing framework and tool is one of the most crucial aspects of automation. Better automated process
administration has been made possible by the analysis and preliminary explorations of these challenges. In this context,
[15], evaluating test automation solutions is a laborious process that requires thorough investigation.

Technological Innovations In Automation Testing

One of the most noteworthy developments in this area is the development of sophisticated scripting and coding
methods, which have greatly improved the functionality and maintenance of automated test scripts. Numerous
properties of contemporary scripting languages, like Python, JavaScript, Typescripts, and [14], make them especially
well-suited for automated testing. These characteristics include modularity, which makes it easier to create reusable
components and encourages cleaner, more structured codebases, and asynchronous execution, which enables non-
blocking activities crucial for managing web applications that mostly depend on asynchronous events. Furthermore, test
scripts are made more resilient by the strong error handling features in these languages [14, 15], which enable them to
handle errors politely and go on running even in the face of unforeseen circumstances. Frameworks like Cypress and
Selenium WebDriver have taken use of these language capabilities by offering extensive APIs that let testers interact
with web components in a way that is both powerful and easy to use. For instance, Selenium WebDriver [15] provides a
uniform interface for working with web components on several platforms [16], abstracting away the hassle of
communicating with different browsers. In the current web development environment, where apps must work
flawlessly across a variety of browsers and devices, this cross-browser feature is essential.
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There are several important advantages of integrating automated testing into CI/CD pipelines. It lowers the possibility
of flaws entering production by ensuring that code modifications are verified often and early [17]. Additionally, it
encourages a culture of continuous enhancement, in which testing is not seen as an afterthought but rather as an
essential component of the development process. Additionally, teams may get quicker feedback cycles by automating
the testing process, which is crucial for sustaining the quick development pace needed in agile contexts [18]. Many
businesses now consider continuous testing to be a fundamental component of their DevOps methods because of how
important this integration has become.

Cloud-based testing solutions have been more popular with the introduction of cloud computing, and they provide
many benefits, including cost-effectiveness, flexibility, and scalability [18]. Testers may execute their automation
scripts on a large range of cloud-hosted devices and browsers using services like AWS Device Farms, Browser Stack,
and Sauce Labs. This feature is especially helpful for businesses who need to make sure their apps run reliably in a
variety of settings but lack the funds to keep up a comprehensive internal testing infrastructure. Parallel test execution
is another advantage of cloud-based testing systems [18], which may significantly cut down on the amount of time
needed to execute extensive test suites. This is particularly crucial when it comes to continuous delivery, since
sustaining a fast release cycle requires prompt feedback on code modifications. Teams may get quicker results and find
and address problems more quickly by carrying out experiments in parallel across many settings. Furthermore, pay-as-
you-go cloud-based solutions are often available, which may be less expensive than purchasing and maintaining the
actual testing infrastructures especially for businesses with varying testing requirements [19].

Influence on Software Development Efficiency

Because automation testing greatly speeds up development cycles, it has completely changed the software development
process [19, 20]. Developers no longer have to endure the monotony of manually confirming the integrity of current
functionality with every new code iteration thanks to the automation of labour-intensive and repetitive processes like
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regression testing. This change has shortened development cycles and facilitated a quicker time-to-market for software
products by allowing developers to devote more time and resources to the development and improvement of new
features. Automation has made efficiency advantages more important in today's competitive environment [20], where
an organization's success may be determined by its ability to produce high-quality software fast. Automation testing's
influence on development speed has been further enhanced by its incorporation into Continuous Integration and
Continuous Delivery (CI/CD) pipelines. Every time code changes are posted to the repository, automated tests are
started as part of the CI/CD process, guaranteeing that any flaws or problems brought about by the new code are found
nearly instantly [20].

Frameworks for Automated Testing

A testing framework is a set of principles or standards used in the course of events and experiment design. A structure is
made up of various hardware and technologies designed to help QA professionals guide tests more quickly [20, 21].
The principles may cover a variety of topics, such as code demonstrations, methods for handling test data, object
repositories, techniques for storing experimental results, and guidance for navigating to various resources. Even though
it is not required, using a systematic approach to test scheduling or recording might provide a few extra advantages that
could otherwise be overlooked [21]. There are many benefits to putting a test automaton framework into practice. A test
automation framework, first and foremost, helps to improve the efficiency and effectiveness of the method of testing
[21, 22]. By automating time-consuming and repetitive tasks, testers may focus on more crucial aspects of evaluation,
such as exploratory evaluation and result analysis [23]. Implementing an automated testing framework may increase a
group's testing efficiency and speed, test correctness, and test support expenses in every manner. It may also help lessen
the risks associated with testing. For many reasons, they are essential to a successful automated testing process.

Automated testing systems come in a variety of forms [23]. These structures facilitate the automated execution of
programmer testing procedures. Each of the six widely recognized kinds of test systems for automation has a clear
strategy and a range of benefits and drawbacks [23]. When designing a test system, it is essential to choose the
framework that best suits your objectives.

Linear Automation System

A web application's User Interface (Ul) may be tested using this unique testing framework, which is the most
fundamental of its kind. The analyser will capture each step, such as the route, customer data, or selected places, in
order to guide the test sequentially through this stage [24]. The material will then be played back. In order to provide
functionality, the analyser does not need to write code at this point. In other places, it is referred to as a record-and-
playback system [24, 25].

Framework for Modular-Based Testing

Before testing each of these components independently, this kind of test automation system divides the product being
tested into several outstanding capabilities, modules, or segments. A hierarchical approach uses distinct test scripts for
each component, which are then coupled with test scripts from the other parts to create bigger tests [25]. These more
comprehensive sets of tests will soon begin to reflect a variety of test situations. Decomposing the functions and then
reassembling the modules is a critical step in attaining modularity [25]. The modular mechanization structure is also
known as the functional decomposition the structure and it is used in certain situations.

Framework for testing library architecture

The isolated system is the foundation of this building, which also offers some other benefits. Instead of dividing the
developer undergoing test into a few separate modules or units to be attempted in isolation with their own test scripts, it
identified similar tasks or features inside the product that should have been performed and grouped them by capacity.
This makes it possible to test the projects or services more quickly [25]. The software architect is ultimately divided
into its component fields based on shared objectives or competencies [26]. Since these schedules are stored in a library,
the test contents may access them whenever they see fit. This method provides a higher degree of reusable than the
Measuring Based Structure because it has a library of standard capabilities that different test materials may use. In
contrast, the Measuring Based System does not include a library that is equivalent.

Framework that is data-driven

The information-driven test framework is widely used in the product testing sector. This method separates the test data
from the content justification and stores it remotely to an external information source. A few examples of these
information sources include text documents, [21, 22], succeed accounting sheets, CSV documentation, SQL tables, and
ODBC stores. Test materials are linked to an external information source, and they are meticulously supervised when
filling in the necessary details at the appropriate periods. Unlike library engineering, particular-based design, and direct
automation, this method separates test-related information from the code for the test [22]. As a result, analysts may test
an identical programming feature or piece several times using different configurations of test material without having to
modify the test script on every attempt.
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A Framework Driven by Keywords

Although this strategy goes above and beyond in doing so, the technique used by this system is essentially the same as
that of an information-driven structure in that test data and content reasoning are kept separate. This approach calls for
storing catchphrases and the relevant content in an external information source. In this way, the watchwords become
independent of the automation tool used to do the tests. One of the elements of a material used to test programming is a
list of catchphrases [21]. These names refer to distinct activities. They may also be referenced as "click link™ or "verify
hyperlink," and the objects may be "submit buttons" or "logging into usernames [21, 22]." Names might be as simple as
"click" or "login" or as complicated as "click link" or "verify link." A commonly used item vault the fact that can
schedule items to the exercises associated with them is essential for this process to go as anticipated [22].

Hybrid Testing System, number six

The crossover mechanism is a combination of at least two distinct structures designed to take the best elements from
each structure that tackles automation's problems [22, 23]. This is achieved by maximizing the benefits of certain
frameworks and minimizing their drawbacks. Since each piece of software is different, the methods used to test it ought
to be as well different [23]. As more and more teams adopt an agile approach, an adaptable foundation for automated
testing becomes crucial. It is easy to adjust a hybrid framework to get the best potential test results [23].

Automated Testing's Introduction and Evolution

The process of developing software takes a long period [23, 24]. Evaluation, [23], requirements, evaluation, creation,
execution, verification, and deployment are some of the steps in the process. In contrast to other phases of the software
development process, validation testing is usually carried out later on [23]. The demand to create software is greater at
this time than it is for other activities [24]. Among other benefits, automated the testing procedure will speed up the
project.

Up to 50% of the project resources for development are thought to be needed during the testing phase. It is often said
that this procedure is expensive. Moreover, a number of variables might lead to missed deadlines for producing
successful in life. Software product [24, 25]. These include last-minute requirements modifications and developer-
related problems like taking time off or moving jobs. Developers may run across issues in certain circumstances that
might lead to their missing deadlines [24]. This can cause the project to take longer to finish and perhaps lead to a more
hurried and expensive testing procedure. Furthermore, companies can desire to test software systems fully while using
the least amount of time and money possible. Because of this, a growing number of firms are realizing the benefits of
computerized testing and making it their preferred method. Software applications are tested using automated
technologies as part of automated testing [24, 25].

To put it simply, computer-aided software engineering facilitates automated testing [25]. The individual or team in
charge may organize, create, and carry out the tests when examination by hand is used. Software test automation is the
process of managing test execution, comparing actual and anticipated results, setting up test preconditions, and carrying
out other tasks associated with test control along with reporting using software rather than people or teams [25].

However, creating automated testing tools is an expensive and time-consuming process [26].
There are many situations when automated testing is recommended, including the following:

» Automated testing can be completed faster and more efficiently than manual testing.

» Even the most complex systems can be tested automatically [26, 27]. Testing must be finished before the
software systems are put through their final deployment [11, 16].

» Automated testing is a simple method to facilitate regression testing, sometimes referred to as repeated testing,
when there are several possibilities for it. It will be beneficial for creating comparative log files in addition to
doing the tests [21, 22].

+ It is advised that computerized testing be used in place of human testing when the program is too big and
testing it by hand would be very difficult [22, 23].

* A number of black box tests, including load, stress, and duration tests, can only be performed automatically
due to the substantial testing resources needed [23, 24]. For these kind of tests, the only practical substitute is
virtual testing.

It is not recommended to use automated testing in the following particular circumstances:
»  One disadvantage of automated testing is its high implementation costs [24, 25].
»  The process of developing automated testing tools is very difficult, time-consuming, and resource-intensive.

As a result, automated testing is only advised in situations such as these when it is really necessary [25, 26]
[26, 27].
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Quality Assurance Automated Testing Tool

The life cycle of software development and the quality of the finished product depend heavily on software testing. The
appropriate software may then control the tests' execution, and the results can be compared to the predictions. This
process is known as test automation [28, 29]. Computerized testing may be conducted in an environment created by the
automation test tool. An innate structure determines the standard for mechanization for a certain product type [30].
Combining a wide range of different approaches, programming standards, perspectives, methods, conventions,
modularity, system hierarchies, coverage processes and test data injections results in an excellent tool. In order to
effectively describe a business operation, these components must be combined into a cohesive whole [30, 31].

Test Strategy

A test strategy is an example of the testing methodology that is used throughout the software development process
cycle. This document removes any uncertainties and vague requirement descriptions by providing a clear strategy for
accomplishing the test goals. Included are the following: risk analysis, problem resolution, enhancement of the process,
test environment, the characteristics and functions to be tested, testing kind, testing purpose, total duration, and
resources required [28, 29]. The instrument needed to implement our testing approach is provided by this testing plan.
Every system should have a different testing strategy created for it based on its specific use.

Transition From Manually Operated To Automation Testing

Due to pressure on companies to increase times for delivery in order to stay competitive, the industry has become more
and more dependent on developing technology capabilities in recent years [24, 27]. Automation technology adoption
has become mandatory and must now occur due to the quick development and deployment of agile techniques.

« Testing software with automated systems is more reliable than testing with traditional approaches:
There is a chance that a manual tester may overlook some tests. Anything that a developer creates and adds to
the suite of test automation tools must be taken into consideration [27, 28]. Furthermore, the human tester
could choose to exclude certain tests because they think the functionality in issue has already been verified.
Test repetition is not necessary because automated testing removes the necessity for test repetition.

« Automation increases the amount of tests performed: Automated software testing may improve the quality
of the final product and expand the scope of your test. Long and time-consuming manual testing that was
previously avoided is now possible thanks to automation [27, 28]. Furthermore, it allows you to test many
systems, each of which may have a different setup. Software test automation provides test coverage in a way
that is not possible with human testing, enabling the smooth sequential execution of thousands of complex
tests [28, 29].

*  Quality of the Tests Has Improved: It is possible to automate the method of testing software such that the
same procedures are performed again with no changes. Parallel to this, the automated tests produced test
results that are error-free [30, 31]. Because of this, the tests are now of higher quality, and manual testers can
now focus more on complex problems and create new tests instead of doing the same tedious work over and
over again.

Use Of Automated Testing Tools To Ensure The Quality Of Mobile Applications

Programming testing gives programmers the ability to identify and address flaws in the product, thereby improving its
overall quality. Testing programming has lately been a typical practice in the realm of programmer promotion, where it
is generally regarded as vital [31, 32]. Programming testing methods are available both automatically and manually.
Experiments are created the hard way and conducted without the use of automated testing programs, while testing is
done by hand. In the process of testing, an analyst conducts the tests by carefully navigating through the many points of
connection in the framework, testing with varying quantities of details, observing the results of the assessments and
comparing those findings with the typical results of the tests [31, 32].

Automated testing has to be completed under the supervision of an electronic testing device. The automated testing tool
transmits testing that is supervised by a PC instead of manual testing. The tests are carried out by the testing equipment
to assess the effectiveness and functionality of the audited item. Automated testing aims to reduce the amount of human
effort needed for manual testing, but it does not eliminate the necessity for manual testing. Mobile platforms are
growing in popularity worldwide due to the abundance of software alternatives available to consumers for usage on
handheld and portable electronics [32]. Testing is another method used in the creation of mobile applications to ensure
quality.

Numerous tools have been suggested and used to accomplish this goal. These tools have previously been assessed and
compared in terms of the special features they offer services, what platforms they work with, the scope of code they
cover, and their operational efficiency. However, there has been no comparison or evaluation of the several quality
factors that the different automated testing methods for mobile applications may improve in tested apps. As a result,
two research goals have been established for this study, which are as follows [23, 24]:
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e To examine various portable application testing methodologies, focusing on the quality perspectives that they
enable the applications being tested to achieve;

e To use automated testing processes to adhere to the broad trends of critical quality variables achieved in the
portable apps being tested.

CONCLUSION

The substantial influence of automation in the area of software quality assurance is finally shown by this comparison of
automated and human Quality Assurance (QA) testing methodologies. The results of the research demonstrate how
automation has become a key component of modern QA techniques due to its effectiveness, repeatability, and capacity
to carry out repeated activities. In keeping with agile and DevOps methodologies, it expedites software releases,
decreases human error, and shortens testing cycles. However, it is important to recognize that manual testing is still
required in certain circumstances, particularly when exploratory testing or subjective judgment are required. Quality
assurance specialists must modify their skill sets to concentrate on more proactive and innovative aspects of testing,
such test case design, assessment of risks, and customer-centric testing, as the human element cannot be fully replaced.
Additionally, businesses need to carefully weigh the benefits and drawbacks of automation, considering factors like
setup expenses, maintenance costs, and the kind of software they are working on. A hybrid method that blends
automated test suites with human knowledge seems to be the most realistic option. In summary, quality assurance
testing is revolutionized by automation, which streamlines procedures and boosts output. However, it should be seen as
an extra tool rather than a full substitute for human testing knowledge. In order to maintain the excellence of software
and meet the constantly evolving demands of the industry, QA efforts in the digital era must successfully integrate both
human and automated testing methodologies.
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