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Abstract: Test automation is essential in
industrial settings for verifying the quality of
hardware and sofiware products. The
complexity of the systems, the requirement for
specialised expertise, and the high cost of test
automation technologies present a number of
obstacles to the application of test automation
in such environments. In addition, test
automation provides a wealth of potential for
raising both the overall quality of goods and
the effectiveness, speed, and accuracy of
testing processes. The problems and prospects
of test automation in industrial contexts are
examined in this study. The important
determinants that influence test automation
implementation are covered, along with the
best practises for dealing with the
corresponding  difficulties. In  industrial
settings, test automation is a crucial procedure
since it increases organisational productivity
overall, shortens the time it takes to market,
and improves the quality of software products.
However, there are a number of obstacles to
overcome when implementing test automation
in industrial settings, including choosing the
suitable framework and tools, identifying the
proper set of test cases, maintaining test
scripts, and the requirement for qualified staff.
An overview of the difficulties and possibilities
of test automation in industrial settings is
provided in this study. The paper also covers
alternative strategies for overcoming these
obstacles and making the most of test
automation's opportunities. In many industries,
especially industrial settings, test automation
has become a crucial component of the
software development process. Implementing
test automation in industrial settings, however,
presents a unique set of opportunities and
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challenges.  The  difficulties  industrial
organisations encounter in implementing test
automation and the benefits that result from its
implementation are covered in this study
report. The state-of-the-art in test automation
frameworks and  technologies that are
appropriate for industrial scenarios is also
explored in this study. This research study
seeks to identify problems that industries have
while applying automation testing in real-
world settings and to propose workable
solutions. The challenges and opportunities
associated with test automation in industrial
settings will be examined in this study.
Through a study of pertinent literature and
case examples, we will emphasise the main
challenges that industries encounter when
integrating test automation as well as the
potential opportunities that can be realised
through proper implementation.

Keywords: Test automation, industrial
settings, quality verification, specialized
expertise, cost, obstacles

I. INTRODUCTION
Utilising software tools to run previously written tests on a
system or software application is known as automation
testing. This technique can reduce testing time and costs
while improving testing dependability and accuracy. Due
to the complexity and breadth of modern software systems,
automation testing is becoming more and more crucial in
industrial applications. Making sure software solutions
adhere to the appropriate performance metrics and quality
standards while staying on schedule and under budget can
be helpful. This study aims to pinpoint issues that
industries have when using automation testing in practical
situations and to offer effective solutions.
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is the use of software tools and
Test
automation is widely used in businesses to improve
software quality, increase productivity, and reduce costs.
However, there are particular difficulties when
implementing test automation in industrial settings.
Industrial situations are characterised by complex,
diversified systems with a large number of interconnected

Test automation
frameworks to automate the execution of tests.

components. These systems work in challenging
conditions, and malfunctions may have negative
consequences.

Due to the complexity and size of modern software
systems rising, the usage of software testing automation in
industrial contexts has become more and more significant.
Automation can aid in ensuring that software solutions
satisfy essential performance metrics and quality standards
on schedule and within budget. Nevertheless, integrating
test automation in industrial settings may be challenging,
and success depends on taking a number of important
factors into account. The challenges and opportunities
associated with In this study, test automation in industrial
settings will be investigated. We will highlight the key
issues that industries face when integrating test automation
and the possible benefits that can be gained via good
implementation through a study of applicable literature
and case examples.

Automation Testing Lifecycle

 Specify design of the
automation framework or Tool
1. Design the framework
components like reparting layer,
A exception handling, assertion
validations, application sync
loginetc.

+ Plan how automate phase will
g0

L. What to automate

2. How to automate

3. Tool Selection

4. Estimation

2. Automation
Design

4. 3. Automation
Maintenance Execution &
Defect

Enhancement Reporting

+ Approach to enhance

framework

1.Add missing exception handling,
logging ete.

2. Include more functionalities.

‘Automation implementation
mechanism.

1.How to implement in
projec(s
2. Automation test reporting
Because of the speed and level of competition in today's
industrial environments, software and hardware solutions
must be delivered quickly and to an extremely high
standard. To ensure that products adhere to the relevant
standards and requirements, test automation is essential.
The application of test automation in industrial settings,
however, is fraught with difficulties, such as system
complexity, the requirement for specialised knowledge,
and the high cost of test automation technology.
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Additionally, test automation provides a variety of
approaches to raise the general quality of products as well
as the efficiency, speed, and accuracy of testing
procedures.

II. CHALLENGES OF TEST AUTOMATION IN
INDUSTRIAL SCENARIOS

The technique of automating the execution of software
tests using specialised software tools is known as test
automation. In an industrial setting, test automation has
grown in significance as businesses work to enhance the
quality of their software applications, cut back on testing
expenses, and boost productivity. Organisations must
overcome a number of obstacles when introducing test
automation in an industrial setting. We will talk about
some of the difficulties with test automation in an
industrial setting in this research study.

e System complexity: The systems being evaluated
in industrial contexts are frequently complex and
heterogeneous, made up of many hardware and
software components that must be integrated and
tested together. Due to its complexity, it is
challenging to develop a thorough and effective
test automation framework that addresses every
area of the system.

e A lack of specialised knowledge: In industrial
settings, specialised knowledge software
testing, scripting, and programming may not be
easily accessible. Lack of these abilities might
make it difficult to create, implement, and4.
Selection of suitable tools and frameworks: The
success of the test automation process depends on
the choice of suitable tools and frameworks. It
might be difficult to choose the best tool or
framework for an organisation because there are
so many on the market.

in

e Selecting the appropriate set of test cases: The
success of the automation process depends on
selecting the appropriate set of test cases. Too
many or too few test cases being automated can
result in ineffective testing.

e  Test script maintenance: In industrial settings, test
script maintenance might be difficult. The test
scripts need to be updated as the software product
changes. Inaccurate test results and compromised
software quality might occur from not
maintaining the test scripts.

e The requirement for skilled employees: Test

gomanel with the training
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and expertise to create and update test scripts.
Due to the increased demand for trained workers,
it can be difficult to find and keep qualified
employees in industrial settings.

e Initial setup: Setting up an environment for
automation testing can take a lot of time and
requires expertise.

e False positive/negative results can be produced
by automated tests.results brought on by bad test
scripts or unanticipated application modifications.

e Limited scope: Testing coverage may be
incomplete since automated tests may not be able
to match the originality and intuition of a human
tester.

e Implementation costs: The initial outlay

necessary for automating testing can be expensive

and includes the price of equipment,
maintenance, and training.

2.1 Identify the common issues faced by industries
while using automation testing

When utilising automation testing, businesses frequently
encounter the following problems:

1. Test script maintenance: Updating the test script is
necessary for automated tests to reflect changes in the
application or system being tested. False positives or
negatives may come from outdated test scripts, which will
affect the test results' overall accuracy.

Example: A software business automated testing of their
product, but when new features and functionality were
added, the test scripts got stale, producing erroneous test
results.

The business had to spend more money on resources to
routinely update the test scripts.

2. Tool selection and fusion: Finding the best automation
testing tool and fusing it with the current infrastructure can
be difficult. The tool needs to work with the application or
system being tested and adhere to all testing specifications.
As an illustration, a manufacturing organisation decided to
automate testing for their production line system but
encountered difficulties with tool integration and selection.
They chose a tool at first. that was incompatible with their
system, which caused the test findings to be false. To find
and incorporate the right tool, they had to commit more
resources.

3. Test environment setup: When dealing with several
systems, configurations, and data types, it might be
challenging to set up the test environment for automation
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testing. The accuracy of the test findings can be affected
by any problems in the testing environment.

An example would be a bank that automated tested its
online banking system but had trouble setting up the test
environment. Test results were erroneous because the test
environment did not adequately mirror the production
environment.

4. Lack of skilled resources: Automation testing requires
skilled professionals who can develop, maintain, and
execute automated tests. The shortage of skilled resources
can be a significant challenge for industries.

Example: A healthcare organization implemented
automation testing for their medical records system but
faced challenges in finding and retaining skilled resources
to maintain and execute the automated tests. They had to
invest additional resources in training and development to
address the skill gap.

In conclusion, employing automation testing in various
industries can lead to a number of common problems,
from tool integration to test script maintenance. Careful
planning, an investment in qualified personnel, as well as
regular maintenance and updates are necessary to address
these problems.

2.2 Benefits of Automation Testing:

e Faster testing: Tests can be conducted
considerably more quickly with automated testing
than with human testing, providing rapid
feedback on the quality of the product.

e Increased test coverage: Automation testing can
run many tests at once, guaranteeing thorough
coverage of the application.

e Enhanced accuracy: Automated testing reduces
the likelihood of application problems since it is
less error-prone than manual testing.

e Reusability: Automated tests can be applied to
several iterations of the application, ultimately
saving time and effort.

e Cost-effective: Automation testing can save time
and money even though it may initially
necessitate the purchase of expensive equipment
and software

2.3 Discuss the current state of automation testing in
industries

Due to the complexity and size of contemporary software
systems, automation testing has grown in popularity over
the past few years. Automation testing has been adopted

by many sectors, including mapefastycing, healthcare, and
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finance, in order to increase the effectiveness and precision
of their testing procedures.

Several significant trends now present in the automated
testing landscape can be used to describe it. First of all,
open-source testing tools and frameworks like Selenium
and Appium have been more widely used. This has made
the implementation of automation testing more flexible
and efficient.

Second, there has been a move towards continuous testing
and integration, where automated testing is conducted
continuously and testing is integrated into the software
development lifecycle. This enables teams to find and fix
problems earlier in the development process and enables
faster and more frequent feedback on the quality and
performance of the programme.

There are still a number of issues that need to be resolved,
despite the increasing use of automation testing in various
industries. These difficulties include the high upfront cost
of implementing automation testing, the requirement for
knowledgeable automation testing specialists, and the
difficulty of automating specific testing kinds, such as
exploratory and usability testing.

The current state of automation testing in industries is
characterised by a move towards continuous testing and
integration, an increase in the usage of automation testing
tools and frameworks, and the requirement to address a

number of implementation-related difficulties. The
following case studies illustrate these trends:

e Walmart: To enhance the «calibre and

functionality of its e-commerce platform,

Walmart, the largest retailer in the world, has
implemented automation testing. Using open-
source tools like Selenium and Appium, the
company has created a thorough automation
testing suite that can shorten testing times by up
to 50% and help detect bugs early in the
development cycle. Thousands of automated tests
covering every area of the e-commerce platform,
from checkout to order processing, are part of the
automation testing suite. Walmart has been able
to enhance the effectiveness and accuracy of its
testing operations and offer a better customer
experience by utilising automation testing.
Spotify: To verify the functionality and quality of
its software, Spotify, a well-known music
streaming service, has introduced continuous
testing and integration. The business has
incorporated automated testing into its pipeline
for continuous integration and deployment,
Copyright to IJARSCT
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enabling quicker and more frequent feedback on
the software's performance and quality.
Numerous automated tests covering every area of
the product, from user interface to performance,
are included in Spotify's automation testing suite.
Spotify has been able to decrease the time it takes
to find and resolve bugs and enhance the overall
quality of its software by introducing continuous
testing and integration.

GE Healthcare: To assure the security and
efficiency of its medical devices, GE Healthcare,
a world leader in medical technology, has
adopted automation testing. Using proprietary
techniques, the company has developed a
comprehensive automation testing suite that
enables automated testing of sophisticated
medical devices, including CT scanners and MRI
machines. Thousands of automated tests,
including both the hardware and software
components of medical devices, are part of the
automation testing suite. Automation testing has
allowed GE Healthcare to increase the
effectiveness and efficiency of its testing
procedures while ensuring the security and
efficacy of its medical products.

These case studies demonstrate the growing use of
automation testing across industries, the move towards
continuous testing and integration, and the necessity of
addressing a number of implementation-related issues. By
solving these issues, companies may continue to increase
the effectiveness and precision of their testing procedures
and give their improved quality and
performance.

consumers

2.4 Top recommendations:
e Test early and often: Automate testing as early as
possible in the development process, and run tests
often to identify flaws as soon as possible.
Use a test management tool: tool You may
manage and organise your tests with the use of a
test management tool, which will make it simpler
to maintain and run them. For success, choosing
the appropriate test automation technologies is
crucial. To do this, compare several tools'
features, functionalities, and cost-effectiveness
before choosing the one that best suits the
organization's requirements.

Write clear and concise test scripts: Create test
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test scripts are well-written, simple to read, and
provide clear inputs and expected outputs.
Make test cases a priority: Prioritise automating
high-priority test cases before tackling lower-
priority ones.
Automated and manual testing together: To get
the best results, combine manual testing with
automation testing, using manual testing to deal
with difficult and creative cases that automation
cannot duplicate.
stakeholders:
and testers

Include Project = managers,
developers, from a variety of
organisational departments should be included in
the test automation process. This might aid in
ensuring that the testing procedure is in line with
the project's overall aims and objective.

2.5 Opportunities:

1. Improved efficiency: By lowering the time and effort
needed to conduct tests, test automation can considerably
increase the efficiency of testing procedures. Automated
tests can be run quickly and repeatedly, allowing for faster
feedback and reducing the need for manual testing.

2. Increased speed: Test automation helps speed up testing
procedures by allowing tests to be executed
simultaneously across various hardware and software
configurations. As a result, bug fixes and product release
cycles can be completed more quickly and flaws can be
identified more quickly.

3. Increased accuracy: Automated testing is more accurate
and dependable than manual testing because it removes the
possibility of human error and inconsistent results. By
lowering the possibility of flaws and failures, this can help
to ensure that products satisfy the necessary quality
standards.

4. Shorter time to market: Test automation shortens time to
market by cutting down on the time needed to run test
cases. Organisations can swiftly release their software
since automated tests can be run more quickly than manual
tests.

5. Cost savings: By eliminating the requirement for
manual testing, test automation can significantly lower the
cost of testing. Since automated tests may be run more
rapidly and reliably than manual tests, fewer staff
members are needed.
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What issues do different sectors have with automation
testing?

Industries that use automation testing encounter a number
of difficulties. Some of the typical difficulties include:
Cost of implementation: The cost of tools, training, and
upkeep for automation testing can be considerable.
Difficulty in choosing the right tools: Choosing the best
tools might be difficult because there are so many
automation testing solutions on the market that don't
necessarily satisfy an organization's objectives.

Lack of qualified personnel: Automation testing calls for
specialised knowledge and abilities, which can be hard to
come by on the market. To manage automation testing,
organisations might need to spend money on training or
recruit specialised personnel.

e Maintenance: To keep automated test scripts
current with application updates, ongoing
maintenance is necessary. This process can be
time-consuming and expensive.

False positives/negatives: Automated tests may
result in false positives or false negatives as a
result of flawed test scripts or unforeseen changes
to the application, wasting time and resources.
Limited scope: Testing coverage may be
incomplete because automated tests may not be
able to match the originality and intuition of a
human tester.

Integration with existing tools: It's possible that
automation testing solutions won't connect well
with an organization's tools and
procedures, adding complexity and creating
implementation difficulties.

current

Scalability: If automated tests are not scalable,
managing complex testing scenarios would be
difficult.

The cost of installation, difficulties selecting the
appropriate tools, a lack of experienced resources,
maintenance, false positives and false negatives, a limited
scope, integration with existing technologies, and
scalability are a few of the issues that industries must
overcome when implementing automation testing.

For organisations to be able tosuccessfully navigate these
issues,boost the calibre of their software applications and
reap the full benefits of automation testing.
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What standards or expectations do different sectors
have when using automated testing tools?

When using automation testing technologies, industries
have specific needs and expectations. Among the typical
ones are:

e Usability: Automation testing solutions should be
simple to use, even for non-programmers or non-
scripters. The tools should have an intuitive user
interface that makes it simple and quick for users
to generate and run test scripts.

e Scalability: Automated testing systems must be
able to handle complex testing scenarios and
grow with the organization's evolving testing
requirements.

e Integration with existing tools and processes:
Automation testing technologies should be able to
smoothly connect with an organization's current
tools and procedures, such as CI/CD pipelines,
test management tools, and defect tracking tools.

e  Support for multiple platforms and technologies:
To enable organisations to test a variety of
applications, automation testing solutions should
support multiple operating systems, platforms,
and technologies.

e Customization: Automation testing solutions
should be adaptable enough to be customised and
configured according to the particular
requirements of a company, including the ability
to develop unique test scripts and test scenarios.

e Reporting and analytics: Organisations should be
able to track test results, spot problems, and make
data-driven choices by using automation testing
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solutions that offer thorough reporting and
analytics.

e Support and training: Vendors of automation
testing tools should offer thorough support and
training to assist organisations in making the most
of the tools and overcoming any implementation-
related difficulties.

Cost-effectiveness Automation testing technologies ought
to be affordable for businesses of all sizes and offer a fair
return on investment.

In conclusion, industries anticipate that automated testing
solutions will be simple to use, scalable, integrated,
adaptable, good at reporting and analytics, supported by
training, and affordable. Automation testing solutions can
help businesses enhance productivity, cut expenses, and
improve the quality of their software applications by
satisfying these needs.

An examination of how various sectors see automated
testing

Implementing automation testing to boost productivity,
enhance software application quality, and cut expenses and
testing time.

Benefits of automation testing as perceived by the
industry: Automation testing is seen as a technique to
speed up problem detection, expand test coverage, and
decrease testing time.

The cost of implementation, difficulty selecting the best
tools, a lack of skilled resources, maintenance, false
positives and false negatives, a limited scope, integration
with existing tools, and scalability are just a few of the
challenges that industries face with automation
testing.Industries are aware of the need for experienced
personnel in order to efficiently install and manage
automation testing systems. To manage automation
testing, many companies are making investments in
specialised personnel or training their current workforce.
Industry sectors want automated testing tools to smoothly
interact with their current systems, including CI/CD
pipelines, test management software, and defect tracking
tools.
Continuous improvement: Businesses anticipate that
automation testing tools will continue to develop and get
better over time, adding new features and functionalities to
keep up with evolving business requirements and
technology breakthroughs. Return on investment:
Businesses expect automated testing technologies to be
cost-effective and offer a good return on investment so
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they can accomplish their testing objectives while keeping
costs in check.

In conclusion, businesses see automation testing as a
technique to raise the calibre and effectiveness of their
software programmes.

I11. CONCLUSION
Test computerization is an essential process in modern
sketches, as it improves the value of spreadsheet crop,
reduces moment of truth-to-market, and improves the
overall output of the institution. However, the exercise of
test automation creates various challenges that need
expected called to guarantee successful exercise. However,
skilled are various challenges that arrangings face when
implementing test computerization, containing selecting
the right finishes, lack of skilled possessions, perpetuation,
fake a still picture taken with a camera/contradiction,
limited outlook, unification accompanying existent tools
and processes, scalability, and cost-influence. By sending
these challenges, institutions can reach the full benefits of
test industrialization, containing upgraded operating
system status, reduced experiment occasion and costs, and
raised effectiveness.By selecting appropriate tools and
foundations, labeling the right set of test cases, upholding
the test handwriting, and investing in skillful work force,
arrangings can overcome these challenges and influence
the excuse offered by test industrialization. The challenges
involve complicatedness, atmosphere, cost, and expertise.
However, profitable exercise of test mechanization can
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lead benefits such as upgraded character, raised
effectiveness, cost stockpiles, and faster time-to-display.
There are many test and
foundations available that are acceptable for modern
sketches, and parties should pick the individual that best
suits their needs.

computerization forms
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