FEAIML, (2025)

Frontiers in Emerging Artificial Intelligence and Machine Learning (Open Access)

Volume 02, Issue 12, December 2025,
DOI: https://doi.org/10.64917 /feaiml/Volume02Issue12-01 PageNo.01-20

Automation Driven Digital Transformation Blueprint: Migrating Legacy QA to Al
Augmented Pipelines

Sujeet Kumar Tiwari
Independent Researcher & IEEE member Durham, North Carolina, USA

Email - sujeet0414@gmail.com

RECEIVED - 11-21-2025, RECEIVED REVISED VERSION - 11-29-2025, ACCEPTED- 12-02-2025, PUBLISHED- 12-05-2025

Abstract

Industries are going digital because new technologies enable quicker and more successful software delivery.
Conventional Quality Assurance (QA) systems, although, pose a very important challenge because of manual testing,
test scripts that are both high-maintenance and slow regressions. This paper will provide a roadmap towards the switch
to Al-enhanced automation pipelines and will demonstrate the tangible advantages of Al integration. The migration
transforms into a 70 percent cycle time cut in regression, which used to take 90 days, and automation coverage of 10
percent up to 80-90. Al, as well, saves 50 percent of the handwork in testing, optimizes the supply of test cases, and
saves 30 percent of defect escapes. An Al-based solution is more efficient, covers more tests, and has high-quality
software. The most important recommendations to achieve a successful migration are to complete an evaluation of
the current QA processes, establish the baseline metrics, and start with the pilot program in order to scale the
automation. As Al progresses further, it is expected to become commonplace to have full autonomous test generation
and predictive quality analytics, which will provide faster and more accurate testing results. Companies implementing
Al-motivated QA pipelines will be able to gain a competitive advantage by improving the efficiency of their testing,
achieving higher quality of their products, and shortening the time-to-market.

Keywords: Al-Augmented Automation, Legacy QA Systems, Regression Testing, Digital Transformation, Test Case
Generation

1. Introduction quest to achieve agile, efficient development cycles. But
the old QA systems are a major threat to this change. Most
organizations continue to use old systems of operation that

The digital transformation is one of the major

trends in the international sphere and the business is

changing its pattern as well as providing businesses with are characterized by lengthy manual tests, test scripts with

new technologies in order to remain competitive. In 2025, a lot of maintenance, and slow regression cycles. These

the amount of digital transformation expenditure will reach traditional methods are expensive, time-consuming, and

2.58 trillion, and by 2027, it will be approximately 3.9 less  compatible with the expeditiousness of the

trillion. This wave highlights the speeding up process of contemporary software development. Sixty percent plus

adopting digital-first businesses and new technologies in organizations cite the legacy systems as a significant

the world of different sectors. Faster and more reliable obstacle to achieving their digital transformation

products are desired by the organization and now more objectives. The existing traditional QA processes are not

- 0 .
than ever, the quality of software is needed. Therefore, the efficient enough, and 82% of testers continue manual

Quality Assurance (QA) is increasingly gaining prominence testing every day. Although in most organizations,

as a factor of concern among most organizations in the regression testing is the most automated part, it is still 45
percent automated. Such minimal automation leads to
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delays and inefficient use and the probability of human
error that ultimately disrupts the quality of the final
products and prolongs the time-to-market.

Modernizing QA processes by automating them
based on Al is also a large opportunity. In terms of testing,
Al has the capability to help in improving the efficiency of
test as various repetitive tasks are automated, test cases
are generated, and even self-healing, which is also
beneficial to the overall speed and reliability of software
delivery (72% of QA professionals indicate the use of Al
tools). These Al tools can save test maintenance time up to
70%
Moreover, Al-assisted automation has been identified to

and allow more reliable and faster iterations.
reduce the time of application delivery by up to 30,
enabling businesses to get products to the market faster.
The move towards Al-enhanced QA gives a definite
direction of increasing the efficiency, agile and scalable
processes of software testing, making Al a crucial element
in any organization that wants to remain in line with the
current software development trends.

This article is aimed at describing a real-world
roadmap of replacing obsolete QA mechanisms with Al-
enhanced automation pipelines. These moves include
technical and process modifications, and Al is the key asset
in improving QA practices. Implementing Al-based systems
enables organizations to expand the scope of automation,
minimize maintenance, and accelerate regression testing
workflows considerably. The article is aimed at offering
practical recommendations that may be applied to deploy
Al-powered QA pipelines in practice. The article outlines
how Al-based QA pipelines can streamline testing
processes, enhance software quality, and accelerate larger-
scale digital transformation processes by analyzing some of
the major metrics and case studies.

The article is organized in such a way that it gives
a full description of the process of migration, the steps that
were followed, the main challenges, and the possible end
results. The Background and Literature Review section will
analyse the shortcomings of the old QA systems, the advent
of Alin the QA and the difficulties involved in implementing
Al. Next, the Blueprint Overview will describe a high-level
architecture of an Al-enhanced QA pipeline and offer a

sequence of steps toward the migration process in terms of
phases, measurements, and success factors. A real-world
case study, including the migration to Al-enhanced
pipelines, will be described in the Methodology section,
including baseline information gathering, pilot project, full
implementation and data analysis. The Experiments and
Results section will also carry the results of the migration
process, where the positive changes in testing efficiency,
automation coverage, and the percent of defects will be
pointed out as measurable. Lastly, the Discussion section
will also be a reflection on the success factors, difficulties,
and the overall implications in digital transformation. The
paper will end with practitioner recommendations and an
outlook on the future of Al-driven QA automation.

2. Background & Literature Review
2.1 Legacy QA & Its Limitations

The old-fashioned quality assurance (QA)
systems are marked by a significant number of man-hours,
low levels of automation, and a long testing process.
Human intervention is still important in most organizations
with the surveys showing that about 82 percent of the
testers engage in manual testing routinely, and only 45
percent of companies practice regression testing
automated [1]. Coverage remains at less than 50% with
automation, and semi-automated processes are both
resource- and time-intensive and subject to human error.
These inefficiencies are more pronounced in the enterprise
systems large scale where there is lack of automation as
part of its operational risks, lack of scalability, and
complexation in its quality assurance procedures [2]. Script
maintenance is also another major weakness of the old QA
Often,

modifications in the user interface (Ul) or application code,

systems. test scripts fail because of small
and it may end up consuming up to 50 percent of the QA
resources to maintain the already existing test cases. The
resultant product delivery delays and missed deadlines

makes the legacy systems even less efficient.

Figure 1 highlights how legacy QA systems are
heavily dependent on manual execution at each layer,
which amplifies inefficiencies and prolongs testing cycles.
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Figure 1: legacy QA systems

2.2 Rise of Automation & Al in QA

Artificial
revolutionized the QA environment in the past few years.

intelligence (Al) has massively
The uptake of Al-based tools is increasing faster with 72
percent of QA professionals already using Al tools in their
activities like test case generation, script optimization, and
risk-based test selection. The automation developed with
Al will eliminate heavy use of human labor, shorten the
time to delivery, and enhance efficiency. As an example, Al
can automatically create test cases using application code,
removing the necessity of hand-written tests and saving a
significant amount of time on the testing process [3][4].

Increased test testing work is also among the
most prominent advantages of Al-based QA. Al tools can
auto tune tests to the changes happening in the
application, reducing maintenance by up to 70 percent and
allowing the QA staff to spend time on more productive
tasks that can return the strategy to the test coverage and
defect rate. Organizations that apply Al-based automation
state that the delivery times decrease by about 30 percent
due to automated processes, efficient execution of tests,
and prompt detection of defects. In addition, Al can
tests needs of code

prioritize according to the

modifications or risk, so that important pieces are tested to

be correct initially and defects are found early on in the
development cycle [5].

2.3 Challenges & Barriers

Regardless of the scant obvious benefits, there
are a number of obstacles to the proliferation of Al in QA.
A lack of qualified personnel is one of the greatest
challenges, with 54% of the companies stating that they
have had challenges in accessing employees who have
required expertise in the field of artificial intelligence and
automated testing. This skills gap is a constraint on the rate
of implementation and prevents scalability of Al-driven QA
solutions [6][7]. The second major challenge is the
complexity of legacy systems. In organizations, the systems
that are usually in use are old with a small documentation
about them and therefore may not integrate with Al-based
applications. The complexity of legacy systems is
mentioned as one of the main barriers to modernizing the
process of QA by approximately 60% of companies [8].
These issues are further supported by the failure rate of
legacy automation projects, with three out of four projects
having failed because of lack of tool integration, planning

or quality data needed to support Al applications.
2.4 Why a Blueprint is Needed

Unless digital transformation initiatives have a
clear, structured roadmap, they usually tend to go astray.
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It has been revealed that half of all digital transformation
initiatives fail to achieve their goals, and this is mainly
because of the failure to plan it properly or misalign the
technology with the business requirements. Organizations
require a clear and elaborate roadmap to be successful in
their migration of the old QA systems to Al-enhanced
pipelines. The clear roadmap would mean that core
features, including the evaluation of the legacy system, the
choice of tools, and training, should be considered [9].
Companies with properly organized migration, where KPls
and measurable objectives are clearly established, have
much greater chances of successful change. In the absence
of such a blueprint, organizations are vulnerable to
becoming the victim of the same problems that had
plagued past digital transformation initiatives: slow uptake,
ineffective integration, and less than ideal outcomes.

3. Blueprint Overview: Architecture & Approach

3.1 High-Level Architecture of Al-Augmented QA
Pipeline

The migration of old systems by using Al-
enhanced pipelines is a process that has many significant
elements that will make the testing process of the system
automated and contribute to the overall efficiency. The
architecture will start with a Test Case Library which will
have both the old test cases and the newly created test
cases that were created by the use of Al tools. The current
test cases are designed and barely human interacting and
Al-based mechanisms provide both application-code based

TRADITIONAL
SDLC

REQUIREMENTS

DESIGN

DEVELOPMENT

TESTING

MAINTENANCE

and requirements based test cases which facilitate more
scalable and data intensive testing processes [10]. The
be charged with the
responsibility of automating the tests. It combines both

Automation Framework will

script-based automation and Al script generation, where
legacy is dealt with and the new developments are dealt
with. This structure has a very important component of an
Al / ML Layer, as it is a machine learning engine that
generates new test cases and automatically heals failed
cases, identifies anomalies, and predicts the most high-
probability failures. The layer will reduce the levels of
human interactions and streamline monotonous processes
[11].

This is then succeeded by substitution of the
pipeline with CI/CD Platform that is mined with automatic
triggered tests every time the code changes. Parallel tests
can also be done through it since it provides faster feedback
and higher release rate. The final element of the
architecture is Analytics and Dashboards, which will give
real-time reporting on the coverage of the tests, as well as
the identification of defects and the overall efficiency of the
pipeline. The Al tools continue to track the performance
measures and consequently, the testing process is retained

to be optimized.

Figure 2 illustrates, while the traditional SDLC
follows a linear process, Al-enhanced pipelines emphasize
continuous design, and accelerated

feedback loops for faster and more reliable software

experimentation,

delivery.

AGENTIC SDLC

DESIGN
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ENGINEER
& SCALE
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feedback loops

Figure 2: Agentic SDLC: The Al-Powered Blueprint Transforming Software Development
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3.2 Migration Strategy: Phases

The substitution of these previous QA systems by
Al developed pipes is a multi-step process. First is the
Assessment and Baseline Metrics where organizations are
required to analyze the existing testing environment. These
include developing a list of manual and automated test
cases, and measuring regression cycle time, workload of
script maintenance, and error slip rates and test coverage.
Regression testing in most legacy systems can take up to 90
days, and the coverage of automation can be as low as 30
percent, which can be seen as indicative of the wider issues
of the technology-driven ecosystem where old processes
are hindering performance and modernization attempts
tend to be put into practice [12][13]. Pilot and Proof-of-
Concept stage involves selecting a business module or an
application that is essential and applying Al tools. The
target at this stage is to automate 30-50 percent of the test
cases as so and measure gains in the cycle time and test
coverage. In the success case, regression cycle time can be
reduced by half and the automation coverage and can be
increased by 70 percent [14].

The next step is the Roll-out & Scale phase after
the successful pilot. This stage will entail increasing the
applications of Al in the organization. The targeted
automation coverage is to hit 80 percent in the initial 6
months. Al tools are to be incorporated into the CI/CD
pipeline, which can be continually and automatically tested
with each change of code. Optimization and Continuous
Improvement is the last stage, which is aimed at the
observation and verification of the testing process. This
includes monitoring the quality measures like test time
taken, maintenance work, and defects. The phase of time
on test maintenance can be cut to as little as 70 per cent,
which is due to the capability of Al that updates the tests
each time the application feels the changes. Intelligence
algorithms undergo constant upgrades with the most
recent ones being highly precise to minimize false-positives
and false-negatives.

3.3 Metrics & Success Criteria

In the case of the migration under consideration,
one needs to have explicit ways to measure the progress
and success. Automation coverage can be defined as a
percentage of automation run tests in relation to the
amount of test run. The level of automation in most legacy
systems is less than 30 percent as compared to Al-based
systems at 8090 percent automation. Another very
important metric is regression cycle time; in usual systems,
it may reach 90 days. Cycle time can also be decreased by
60-70 percent with Al-driven tools and consequently
testing can occur much faster, releases can occur more
frequently, which can also align with the current
Cl/CD/DevSecOps framework of efficient, secure, and
automated pipelines [15]. Script maintenance is another
significant measure. This also happens to be normal
practice in terms of maintenance of test scripts spending
half resources in legacy. Al can reduce this work by up to
70% and automatically compensates the tests with a
change in the code. The rate of flaky tests (the percentage
of the tests where a failure appears at random) can be
reduced by 50-60 percent as the tools can identify and
eliminate flaky tests, causing wildly unreasonable delays.

Defect escape rates can be used to quantify the
number of defects that go undetected throughout testing
and only become known after being released. This rate can
be lowered to 20-30 percent with Al-driven testing which is
much better and more precise at spotting defects earlier
than traditional approaches. The Al-driven automation will
lead to significant ROl and cost savings. Firms also tend to
reduce QA efforts by 30-40 percent because many of the
manual tasks may be automated by Al-based tools,
requiring shorter cycle times, and enhancing the accuracy
of the tests.

Figure 3 illustrates key automation testing

metrics that help track critical aspects of testing
performance and outcomes, such as test execution time,
broken builds, identified,

automation coverage, and test coverage, which are

tests passed/failed, bugs

essential for evaluating QA success.
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Figure 3: key automation testing metrics

3.4 Tools & Technologies

The efficiency of the migration to the Al based
pipelines QA is based on the proper selection of the tools
and technologies. The legacy systems still can be used with
Selenium and Appium to undertake test-case automation.
Even more recent Al systems like Testim, mabl, and
Functioned, are advanced and include (among other things)
test case generators, self-healing, and anomaly detection.
These tools will have higher covers in tests and reduce the
maintenance efforts and will also take less time in testing.
It is necessary to integrate these Al tools into a CI/CD
pipeline to enable continuous and automated testing. This
integration can be supported by platforms such as Jenkins,
Azure DevOps, and GitHub Actions, ensuring that whenever
there is a change in code, tests are executed automatically.
Additionally, analytics tools like Grafana and Kibana can
test
performance, defect trends, and other critical metrics. Such

provide real-time dashboards for monitoring
automation-driven workflows align with broader industry
shifts toward algorithmic and data-driven operational
optimization, which enhance efficiency and responsiveness

across technical environments [16].

4. Methodology

4.1 Sample Organization & Context

The study organization is a high payment
company within Africa as its case, which is representative
of the intended evaluation of Al-equipped QA change.
Before the migration, the company depended mainly on
manual testing. Thousands of test cases were run manually
thus taking a long time to complete the regression process
more than 90 days old and waste of resources. The
automated regression test covered fewer than 1020% of
test cases, and script maintenance used around half of the
QA resources because of frequent failures related to
changes in code or ui. The roomy usage of manual test
execution took a large portion of the QA process, thus
restricting the team to carry out strategic testing actions.
To resolve these inefficiencies, the organization introduced
the use of Al-based tools that are meant to automate the
process of creating tests, regression workflows, and self-
healing scripts. The objective was to increase automation
coverage, decrease the regression cycles and enhance
accuracy and efficiency of QA processes [17]

Figure 4 illustrates the key steps involved in the
Al-driven process for user interaction. It highlights the flow

from input processing, context analysis, content

understanding, Al response generation, and finally, to
output presentation, showcasing a streamlined workflow.
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Figure 4: A review on enhancing education with Al

4.2 Baseline Data Collection

The baseline information was gathered so as to
measure the original QA inefficiency and provide a set of
reference parameters to measure the effect of the
introduction of Al. The initial measure was attack on
percentage of manual and automated test cases. Only 1020
percent of the total cases were automated, and the rest
8090 percent had to be performed manually at the time.
The regression cycle time recorded was about 90 days.
Taking a closer look at resource allocation it was noted that
approximately half of QA resources were busy with keeping
broken or old scripts even as capacity to test innovation
was curtailed. Other measurements such as manual work
per release, number of hours spent maintaining metadata

monthly and error escape rate were also measured but
specific values could not be taken at all times. Baseline
measurements were obtained, referring to QA logs, past
test execution reports and semi-structured interviews with
team leads and verified by using automated tool records
and handwritten testing notations. These baseline KPls
could be viewed as a strong ground to evaluate the
efficiency of Al-based QA procedures [18].

Table 1 illustrates the baseline data collected
prior to the migration to Al-enhanced pipelines. It includes
key metrics such as regression cycle time, test coverage,
manual effort, script maintenance hours, and defect escape
rate, providing insight into the current QA status.

Table 1: Baseline Data Collection

Metric

Baseline Measurement
/ Observation

Regression cycle time

90 days

Automated test coverage

10-20% of total tests

Manual test coverage

80-90% of total tests

Effort spent maintaining
broken/outdated scripts

~50% of total QA
resources

Manual effort per release

Tracked (exact hours
not specified)

Script maintenance hours
per month

Tracked (exact hours
not specified)

https://irjernet.com/index.php/feaiml/index
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Defect escape rate

Monitored (exact
percentage not
specified)

4.3 Pilot Implementation

The piloting project of the payment gateway
module as one of the high-priority business flows was the
starting point of the migration process. The pilot was meant
to automatize about 50 percent of the current test cases
and add self-healing and Al-driven test generation
capabilities. Throughout the three months’ pilot, the Al
tools created test cases or implied on application code and
business specifications, monitored and recorded failed
tests and automatically updated scripts based on Ul or code
modifications. This saw a huge coverage increase of
automation, which went up to 60 percent and regression
cycle time dropped by 90 days to 45 days. Time spent on
manual effort to perform testing was also cut by 40 percent
and QA staff were able to devote more time to exploratory
testing of more strategic test
approaches. that the Al
augmentation will be able to radically increase the speed of

and development

These results revealed

tests, coverage, and general QA efficiency.
4.4 Full Roll-out

After the pilot was successful, Al automation was
implemented in all business divisions. Contributing to the
Cl/CD pipeline also allowed the automated tests to be
triggered with each code related to the commit, which
facilitates faster feedback loops and reduced release
cycles. More complicated business operations were
automation, such as transactions and reporting, as well as
Al tools were used to monitor, update, and refine test
scripts whenever code and Ul changed. The results within
the post-rollout demonstrated significant improvements:
the level of automation evaluation expanded to 80-90

percent, and the regression cycle was reduced by more

than 90 days to three days, and the percentage of script
maintenance reduced more than 65 per cent. It decreased
defect escape
automated test execution

rates by about 30 percent because
improved early detection
[19][20]. All in all, the complete deployment of spill
augmented pipelines provided evidence that automated
pipelines with Al would be able to provide faster, more
correct, and upgraded quality assurance results.

4.5 Data Analysis

The analysis of KPIs was based on descriptive and
comparative approaches to measuring the improvements
post-migration. The release testing was spared the manual
effort of 50% which could be used to perform other more
complex testing like the exploratory testing and the
development of the QA strategy. Cycles that were done in
90 days in the past took three days where there would be
more feedback given to the development teams and
product releases could also be done faster. The flakey tests
were cut by half which enhanced the test accuracy but the
general test coverage was also increased to 80-90 thus
reducing the manual testing to a great extent [21]. All of
these improvements resulted in more efficient and
accurate QA process, leading to the creation of better-
software releases and a customer

quality higher

satisfaction.

Table 2 illustrates the data analysis comparing
key metrics before and after Al implementation. It
highlights significant improvements in areas such as
manual testing time, regression cycle time, test coverage,
flaky tests, and overall QA process, leading to increased
customer satisfaction.

Table 2: Data Analysis

Before Al
Implementation

KPI / Metric

Implementation

After Al Improvement / Observation

Manual release 100% of effort (baseline)

testing time

Reduced by 50%

Freed resources for complex testing
(exploratory & strategy)

https://irjernet.com/index.php/feaiml/index
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Regression test 90 days

cycle time

3 days Much faster feedback and quicker

product releases

Flaky tests Baseline (100%)

Reduced by 50%

Increased accuracy of tests

Test coverage Not specified / low

80-90%

Expanded testing scope, minimized
manual testing

Overall QA process Slow and resource-

intensive

Faster, more accurate

Higher quality software releases

Customer Baseline

satisfaction

Increased

Faster updates and improvements
led to happier users

4.6 Lessons Learned

The study revealed several key insights. First, early
adoption of Al in critical modules provides measurable
improvements in efficiency and coverage. Second,
incremental rollouts allow organizations to manage risk
effectively and quantify gains before full deployment.
Third, defining and consistently monitoring KPIs—such as
regression cycle time, automation coverage, defect escape,
and script maintenance—is essential for evaluating
success. Finally, Al-driven self-healing scripts and predictive
analytics reduce long-term maintenance overhead and
improve QA agility, ensuring sustainable improvements in

software quality.

5. Experiments & Results

This section includes a chronological analysis of
the transition of classic QA processes to Al-enhanced
pipelines. The outcomes are structured in a way that they
were visibly differentiated into baseline challenges, pilot
implementation, full roll out and post migration outcomes,
and all the measures were brought into harmony. The
important performance measures include regression cycle
time, the extent of automation, manual work, script
maintenance, flaky tests, and defect escape rate, which are
established and all reported at all times.

5.1 Baseline Metrics (Pre-Migration)

Before the implementation of Al, the
organization heavily relied on manual testing which
controlled the QA process and consumed a lot of resources.
The test through regression took a long time of about 90
days to run and the coverage of sampled tests using
automation was and still is low and was only 10-20 percent
of the total number of test cases. The rest of the 80-90
percent of the tests were time-consuming and resource-
intensive to be executed manually. The maintenance of the
scripts, needed to repair the broken or obsolete test cases
as frequently changed code or Ul results, took almost half
of the resources of QA. Moreover, defect escape rate,
which is the rate of the number of issues raised after
production, was at about 20 percent, meaning that a
significant number of defects were not discovered in tests
[22]. The other foundation KPIs were manual effort per
release, time required to complete a complete regression
automation script
maintenance hours. Together, these metrics offered a
quantitative measure of assessing the effects of Al-based
automation.

cycle, coverage, and monthly

Table 3 illustrates the baseline QA metrics before
migration, highlighting the pre-Al state. Regression cycles
were lengthy at 90 days, automated test coverage was
minimal (10-20%), manual effort and script maintenance
were high, and defect escape rates were around 20%,
indicating inefficiencies.
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Table 3: Baseline QA Metrics (Pre-Migration)

Metric

Pre-Migration Measurement

Regression Cycle Time

90 days

Automated Test
Coverage

10-20% of total tests

Manual Test Coverage

80-90% of total tests

Effort Maintaining Scripts

~50% of QA resources

Defect Escape Rate

~20%

Manual Effort per
Release

High (not quantified)

Figure 5 depicts the elements of the Al-based QA system, such as test automation, test case creation,
regression automation, security testing, and other functionalities to streamline the software testing life cycle.

- Dynamic Test

Environments

Test case
Generation

”/ Security = A”tlflCB' Regression
[ Testing Automation
/ j lntelllgence
{

Qual'ty Test Data

Continuous

Testing

User Experience
Testing

Assurance

Natural Language
Processing (NLP)

Generation

Root Cause
Analysis

Figure 5: the-power-and-potential-of-ai-in-software-testing

5.2 Pilot Results

To determine the effectiveness of Al-based tools
used the pilot implementation
targeted the use of Al on the payment gateway module,

which is a significant business process. It was planned that

in quality assurance,

the pilot would automatize about 50 per cent of the
prevailing test cases, and incorporate artificial intelligence
in making tests and self-curing. In three months 60% of test
cases were automated by Al tools, leading to a 90-day

regression cycle reducing to 45 days [23][24]. The cost of
manual testing reduced by 40 percent and the QA
personnel could concentrate on more productive areas,
such as exploratory testing and strategic test planning. The
level of automation grew beyond an initial level of 10-20%
to 60 and script maintenance went down since Al kept
adjusting test scripts to a changing code or Ul. The results
proved that Al enhancement might significantly contribute

https://irjernet.com/index.php/feaiml/index
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to testing efficiency, shorten the period of regression
cycles, and increase test coverage.

5.3 Full Roll-out Results

After the pilot, Al-based QA tools were scaled to
all business units that are under high priority and the QA
tools have been fully integrated with the CI/CD pipeline.
This allowed automated tests to be run with each code
commitment so that developers could get faster feedback
and release cycles could be accelerated. After rollout
measurements recorded a significant improvement:
regression cycle time was reduced to 3 days (a reduction of
97 percent), automation coverage was up to 80 percent to

90 percent and the script maintenance effort fell by 65

percent. There was an estimated reduction in the defect
escape rate of about 30 which implied that there was early
identification and correction of problems during the
process of automated testing. These findings demonstrate
that Al-fueled pipelines have the potential to greatly
enhance the efficiency of QA, shorten the duration of
testing, and improve the overall product quality [25].

Table 4 illustrates the post-migration QA metrics,

comparing the pilot phase and full roll-out. Key
improvements include a reduction in regression cycle time,
increased automation coverage, decreased manual effort,
reduced script maintenance, and lower defect escape

rates, highlighting Al-driven efficiency gains.

Table 4: Post-Migration QA Metrics (Pilot vs Full Roll-Out)

KPI / Metric Pilot (3 months)|Full Roll-Out Improvement
Regression Cycle Time 45 days 3 days 93% reduction from baseline
Automated Test Expanded coverage from

60% 80-90% .
Coverage baseline
Resources freed for strategic
Manual Effort -40% -50%
QA
. . Reduced overhead from
Script Maintenance - -65% .
baseline
Early defect detection
Defect Escape Rate - -30%

improved

5.4 Data Analysis

The Al-related automation analysis of KPIs after
migration indicated that all tracked metrics improved in a
consistent and measurable way. The release cycle time of
testing required by hand was decreased by half, devoting
resources to exploratory and strategic testing. Instead of
taking 90 days, regression cycles were done within three
days allowing quicker feedback to the developers and
reduction of time-to-market [26][27]. The automation
coverage reached 80-90 per cent reducing reliance on
manual testing and enhancing the consistency of QA. Flaky
tests, which fail randomly, and can have no clear reason,
were cut by half; the result signified higher test reliability
with Al-driven detection and self-healing scripts. All these

were enhanced, leading to better software releases, quick
availability of updates and customer satisfaction.

5.5 Lessons Learned

There were a number of important lessons
gained out of the migration. Piloting of the Al tools in the
critical modules early enables an organization to confirm
efficiency gains prior to scaling. End to end CI/CD pipelines
guarantees the continuous automated testing with the
minimum intervention of humans. KPIs, like regression
cycle time, automation coverage, defect escape rate, and
script maintenance, are essential to monitor and define the
measure of success and decide further enhancement
opportunities. Lastly, self-healing scripts and predictive test
maintenance powered by Al decrease long-term overhead,
enhance the quality of tests, and enable QA teams to work
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on strategic testing, which guarantees a sustainable
increase in software quality.

5.6 Ethical and Security Considerations

Since the QA migration presupposed the use of
legacy payment systems and Al-powered testing of finance
processes, tight ethical and security rules were observed to
safeguard sensitive data and assure the conformity to
regulations. All test activities were conducted with the
guidelines of Payment Card Industry Data Security Standard
(PCI-DSS), so that information about the cardholders and
transactions was always safe during testing. Synthetic test
data, rather than the real data of the customers, were
created to maintain the privacy of the customers without
exposing their data. Also, the environment and accessibility
of Al automation tools and test sets were limited to
authorized staff, and all communication with user flows
were tracked and monitored to ensure responsibility. Such
precautions made sure that the implementation of Al-
based QA pipelines did not undermine any data privacy,
regulations, or financial

compliance with operations

security.

6. Discussion
6.1 Interpretation of Findings

Automation of QA pipelines with the use of Al-
driven technologies has shown a substantial increase in
After the
implementation of Al tools, regression cycle time that

performance indicators. complete
initially required a process of 90 days was decreased by 70
percent to be completed within a period of 3 days. This
which means that the Al

automation can significantly speed up testing operations

reduces it dramatically,

and allow organizations to release their updates faster and
Another that
significantly was automation coverage. First, tests were not

more consistently. place improved

automated on a large percentage and a good percentage of
testing was performed manually [28]. The automation
coverage went up to 80-90 percent with more than 80
percent of the tests being automated upon migration. This
is @ major change to greater test covering, making it
possible to cover more testing with less manual
intervention. Consequently, testing was more accurate and
less prone to errors, which directly decreased the

possibility of defects going unnoticed when testing.

The case of a decrease in manual effort was one
of the most important ramifications of Al integration in
quality assurance. The number of man-hours spent on
testing per release has been reduced by half, freeing QA
teams to focus on more skilled tasks, such as exploratory
testing and refining test strategies. By automating
repetitive jobs, QA departments were able to respond
more efficiently to urgent testing requirements. The
reduction in defect escape rates by 30% further attests to
the advantages of Al integration, where defects are
detected and resolved before reaching production, thereby
improving product quality and minimizing post-release
issues. These results were supported by the predictive
capabilities of Al tools, which identified potential test
failures and enabled self-healing of broken tests, ensuring
accuracy and maintaining up-to-date testing with minimal
human interaction, consistent with findings from OCR
accuracy improvements using neural networks in
[29]
automated testing strategies for subscription-based and

payment systems [30]

healthcare applications and comprehensive

Figure 6 illustrates the comparison of key QA
metrics before and after the implementation of Al-driven
tools. It highlights significant improvements, including a
70%
automation coverage (85%), and a 30% decrease in defect

reduction in regression cycle time, increased

escape rates.
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Comparison of QA Metrics Before and After Al Implementation

1001

90%
85%

807

60+

Percentage/Time

30%

20¢

3%

100% Before Al Implementation

After Al Implementation

30%

30%

20%

Regression Cycle Time

Automation Coverage
Metrics

Manual Effort Defect Escape Rate

Figure 6: Comparison of QA Metrics Before and After Al Implementation

6.2 Why It Works: Success Factors.

There are several important factors that
contributed to the success of the migration to Al-
augmented pipelines [31]. The primary reason is that the
implementation of Al tools into the CI/CD pipeline enabled
continuous testing with every change in the code. This
integration ensured that tests were always run on the most
current versions of the code, providing developers with
real-time feedback. Such responsive feedback facilitated
faster fixes, reducing development time and shortening
time-to-market [32]. Second, Al was employed to generate
test cases and self-heal, ensuring that test cases remained
continuously updated without manual intervention. This
automation of test maintenance reduced the time spent
updating scripts by 65%, improving efficiency and reducing
the likelihood of errors. Al also enabled automatic
adaptation to changes in the application, significantly
reducing the workload for QA teams who no longer had to
manually adjust test cases for each code modification.
Rapid scaling of automation within the organization further
achieving 80-90%
automation coverage and allowing a larger portion of the

contributed to overall success,

application to be tested with fewer resources [33] This
scalability enabled the management of more complex

business modules with minimal testing effort,

demonstrating principles of sustainability and scalability in
digital solutions and highlighting systematic approaches for
evaluating Al-driven test automation [34].

6.3 Challenges & Pitfalls

Although the arrival at the Al-enhanced QA
pipelines resulted in tremendous changes, there were
obstacles that were experienced along the way [35]. In
certain cases, the complexity of legacy systems remained
an obstacle. While Al tooling improved testing in modern
systems, older systems that were poorly documented or
comprised of tightly coupled components required more
time and effort for Al-driven testing. The success of Al
adoption was strongly influenced by the quality of data, as
high-quality data is critical for accurate prediction and
automation in testing. Suboptimal outcomes sometimes
arose from poor data quality or missing test cases,
underscoring the importance of extensive data preparation
and cleaning before full Al implementation. Another
challenge was the initial learning curve for QA teams.
Although Al tools automated most testing processes, teams
needed to adapt and learn how to leverage these tools
effectively. Training and upskilling were essential to ensure
that QA teams could exploit the full potential of Al in testing
[36]1[37].
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6.4 Extended

Transformation.

Implications of Digital

This approach does not limit the effectiveness of
the migration to Al-enhanced QA pipelines to the improved
testing procedures [38]. Time spent in testing will be
minimized, coverage will increase and defect level will
decrease which has a direct positive impact on broader
digital transformation initiatives. As there is a aspiration of
adoption of more nimble growth practices and solution
delivery speedier, Al-fueled examination is proposed to
provide the magnitude,

dependability, and velocity

required to satisfy the demands of the present-day

Customer-Centric

Product Design

b

software development. Automation of testing will decrease
the reliance on manual testing which saves time, resources
besides improving the consistency and accuracy of the
actual testing process. This results in reduced errors, quick
releases and ultimately, enhanced product quality which is
highly needed in the present competitive market.

Figure 7 illustrates the key components of
Product the
importance of idea generation and market insight,

Innovated Development, highlighting
customer-centric product design, agile development and
iteration, and Al-infused product enhancements in driving

innovation.

Agile
Development and
Iteration

feas Innovated

Generation Al-Infused

and Market Product | Product
Insight Development Enhancements

Figure 7: Innovative product development.

7. Future Research
7.1 Al-Driven Test Automation Evolution

Artificial intelligence has become a critical part of
software testing, and its development is accelerating,
which is likely to bring more changes to the QA process
[39]. Studies on Al-based test automation have already
demonstrated that the technology will have great value in
the way of speed and coverage, but future studies might
also investigate how Al can enhance predictive analytics
and completely autonomous test generation. Already, Al
tools can already cut testing time by 50-70 percent and still,
the automated generation of test cases can be improved.
The next step in research could focus on the real-time
adaptation of test cases, where Al dynamically adjusts tests
as the application evolves, requiring minimal human input.
One promising direction is predictive quality analytics, in
which Al not only executes tests automatically but also
estimates likely failure points based on past test results and
code modifications [40]. By identifying high-risk areas,

testing can be prioritized, unnecessary tests eliminated,
and overall effectiveness maximized. With continued
advancement, Al could progress toward fully autonomous
QA, managing the entire test lifecycle without human
intervention. Such developments may drastically reduce
cycle time and testing costs, potentially completing reliable

testing within a few hours [41].
7.2 Tool Integration and Interoperability.

The other field of the future study will be the use
of Al-based QA tools in communication and collaboration
with other systems and technologies [42]. Some of the Al
tools are currently used alone or in small groups and they
are not integrated into the existing DevOps pipelines. But
as organizations increase in automating, it will be more
demand of the seamless integration of the tools. Studies
are required to address how Al tools can be more
effectively integrated with the existing testing tools and
CI/CD pipelines to enhance efficiency and offer a single
testing environment. As an example, Al-delivered test
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automation of performance and security tests would help
in ensuring that every facet of software quality is
considered at once. Such integration would prevent the use
of time and resources which are allocated to testing cycles
separately and invest in a more holistic quality assurance
plan.

Figure 8 illustrates key terminologies related to
Remote Patient Monitoring (RPM) Systems, including
Ambient Assisted Living, Telemedicine, Electronic Health
(eHealth), Mobile Health (mHealth), Connected Health, and
Mobile Health.

“%
%
%
| .
- QG
| Some
' terminologies
for RPM
Systems

Figure 8: key technologies toward smart healthcare systems based loT

7.3 Organizational Culture and Role Impact.

Future research should also examine the effects
of Al-based automation on organizational culture and the
evolving functions of QA teams. As Al adoption increases,
roles such as QA engineers may shift from tactical,
responsibilities strategic
positions overseeing the entire quality engineering

execution-focused to more
lifecycle. This redefinition of roles will likely require
literacy and data analytics skills.
Understanding how teams adapt to Al-driven systems is
critical to ensuring smooth implementation and sustained
productivity. Subsequent studies
adoption’s team training
requirements, and long-term effects on productivity and
job satisfaction [43]; [44].

enhanced Al

may focus on Al

impact on dynamics,

7.4 Human Collaboration in Testing with Al.

Even Al-based tools possess a multitude of
benefits, but human management will never go away [45].
There is also an opportunity to investigate the optimal

balance between Al automation and human intervention,
identifying tasks that Al can execute independently and
those that require human judgment. Repetitive tasks can
be efficiently handled by Al tools, allowing humans to focus
on more complex testing scenarios, such as exploratory
testing or evaluating user experience. A hybrid approach,
leveraging Al efficiency alongside human oversight, may
produce more precise and effective testing strategies.
Future research could explore how this collaboration can
be optimized so that Al tools and human testers
complement each other to achieve the highest quality [46];
[47].

7.6 Interoperability of Al-Driven Automation.

As Al-based automation tools continue to
advance, scalability will emerge as a critical feature for
organizations employing Al-driven testing in large and
complex systems. Future research should investigate how
Al testing tools can be effectively implemented across
different team sizes, project scales, and environments. This
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includes assessing the performance of Al tools on growing

datasets and understanding how complex system
architectures affect testing coverage and efficiency.
Ensuring that Al-based testing scales effectively for large,
distributed software programs is essential. Examining
distributed Al testing frameworks could address these
challenges and enhance the capacity and robustness of the

testing pipeline [48]; [49].

8. Conclusion & Recommendations

A move toward Al-rich automation pipelines to
replace their legacy QA systems has provided organizations
with such visible, easily measurable benefits. It has been
viewed as one of the biggest results as a decrease in
regression cycle time, which reduced the time required to
conduct testing by 70 percent at all times to 3 days. There
was also a great deal of automation coverage that grew as
high as 10-percent to 80-percent, with more than 80-
percent of test cases automated. This transformation has
come in a very useful way in eliminating hand writing
testing processes that have led to substantial growth in
efficiency. The burden of the manual testing was also
reduced with the assistance of Al-based tools. The number
of people allocated to do manual work per release was cut
down by half and QA tracks could spare more effort in
undertaking strategic and more complex tests that Al tools
could not test. Moreover, Al also allowed cutting the rate
of defect escapes by 30 percent; the previously existing
defects were revealed through automated testing
procedures. Besides ensuring the quality of the software
was improved, this was also an early detection, which
resulted in the reduced cycle of release as the company
would be able to react significantly quicker to the necessity

of the market and change the quality of the products.

The other significant delivery was that Al tools
mechanically revised and updated test cases. This ability
lowered script maintenance time by 65 which is an
immense enhancement. Through the automated process of
updating the test scripts, QA teams could better utilize their
resources, enhancing overall productivity and reducing the
chances of errors caused by outdated or faulty test scripts.
A number of major steps may be taken to facilitate
successful migration of organizations to Al-enhanced
pipelines of QA. The first step is to evaluate the present
situation in QA activities, to conduct an audit of the manual
and automated test cases. Building baseline measures like
regression cycle time, automation coverage, and defect

escape rates is highly important to monitor the progress
over time.

To test the Al-driven tools on a scale lower,
automating a business flow or module that is critical in the
organization would be recommended during the pilot
phase. The objective that can be set realistically at this
stage would be to have 50 percent automation coverage
with a goal of cutting down on the regression testing time
by 50 percent. After the pilot phase be successful, a
business can expand the automation activities, with the
goal of achieving 80 percent automation. The incorporation
of the Al tools into the CI/CD pipeline will also guarantee
constant testing with every change of the new code, which
will greatly enhance the performance of testing and will
give the developers feedback in real time.

Organizations should also ensure that they
continuously measure key performance indicators (KPls),
including manual effort per release, regression cycle time,
and rate of defect escape in order to determine the effect
caused by Al-driven tools. By monitoring these measures,
organizations can pinpoint areas requiring additional work
and amend their processes accordingly. The future of Al-
powered software testing is very bright. With Al tools in
world 2.0, it is probable that fully autonomous test
generation and predictive quality analytics will become the
standard. This will allow even quicker and more accurate
testing. Making Al tools in the CI/CD pipeline will further
boost the rate of development and decrease development
time to market and improve the quality of products.

With the further development of Al, self-healing
tests and automated detection of defects may lead to the
fact that a person will no longer be required, and a more
controlled test will become a scalable and efficient process.
Those organizations that embrace these Al tools early will
tend to have a competitive advantage since they could
produce high-quality software at a quicker and more
efficient rate than their rivals. In order to capitalize on such
developments, organizations must analyze the existing
practices in QA processes, and determine where Al-
powered applications can find a way-in. Organizations can
monitor performance and make the switch to Al-enhanced
pipelines successful by launching a pilot program and
establishing specific criteria to assess the progress of the
task. Companies can make their software testing efforts
significantly more efficient, reliable and quick with the right
tools, processes, and strategies in place, which inevitably
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[7] Chavan, A. (2023). Managing scalability and cost in
microservices architecture: Balancing infinite

leads to improved quality of their products and to
increased customer satisfaction.
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