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echnology is evolving rapidly, and so are
market dynamics. One constant, however, is
the need for customer-centricity. Delivering
efficient software quickly to provide exceptional
customer experiences is essential for
business success.

The increasing adoption of Al, edge
computing, and DevSecOps has made
the software development ecosystem
more complex.

To ensure uninterrupted customer experiences in this
dynamic environment, a transformation in quality
engineering is required. Organizations must adopt a
quality engineering function that accelerates
software development without compromising
quality, rendering traditional quality assurance
methods obsolete.

Enterprises aiming to create engaging customer
experiences must integrate Al and machine learning
(ML) into their quality engineering methodologies.
This integration ensures reliability, adaptability,

and transparency.

Al-driven quality engineering enables
organizations to automate testing,
predict issues, and establish a
continuous improvement mechanism.

This shift fosters a mindset that prioritizes quality
within software engineering teams, ultimately
enhancing customer experience.

Quality Crisis in Digital-Native
Companies

Traditional Quality Assurance (QA) has primarily
been reactive, with testing and bug fixes occurring at

the end of the development cycle—just before launch
or after user complaints arise.

This reactive approach focuses on
managing issues that have surfaced
rather than preventing them.

Key challenges include:

@ Fixingissues post-production: Teams often wait until
products are fully developed before testing for defects,
delaying the entire lifecycle as they backtrack to
address core issues.

@© Blind spots: Software bugs are frequently discovered
by customers, leaving development teams unaware
of underlying causes. This not only damages
brand reputation but also causes significant
developer distress.

© Superficial fixes: In a rush to resolve issues, teams
may implement quick fixes without conducting
thorough root cause analyses. Most corrective actions
are manual and ad-hoc.

Al can transform this landscape by providing insights
into user behavior and enabling early detection of
potential issues. Instead of waiting for bugs to impact
customer experience, software engineering teams
can anticipate failures and devise strategies to
address them proactively.

The Paradigm Shift: Why Now?

The shift from reactive to proactive quality
engineering is essential for predicting, identifying,
and resolving issues before they affect customer
satisfaction. This transition promotes a culture of
prevention rather than remediation, improving
product quality while reducing costs associated with
poor user experiences.

Proactive quality engineering relies on predictive
analytics, automation, and continuous
improvement—areas where Al plays a central role:

© Early detection: Identifying and resolving bugs across
development stages reduces downtime and defects.

© Continuous improvement: Monitoring processes
through metrics collection allows predictions about
overall software performance.

@ Predictive modeling: Advanced statistical tools
highlight anomalies and flag potential quality threats
early in the development process.

© Root-cause analysis: Evaluating performance data
helps identify defects at the source level
during development.



Maturity Levels of Quality Engineering

To facilitate this transformation, organizations can follow a maturity roadmap that progresses through four

distinct stages:

Controlled QE
Exploratory QA

Optimization

Efficiency

Each stage represents a critical step toward achieving Al-driven quality engineering.

Stage 1: Exploratory QA

At this foundational stage, most organizations
operate within traditional QA practices. The focus is
primarily on exploratory testing:

@ Testsolutions: Developing basic testing frameworks
that cover essential functionalities

© Enhanced coverage: Striving for broader test
coverage through manual testing efforts, which can
lead to gaps in quality assurance.

© Testenvironment: Establishing a stable test
environment that mimics production settings to
identify issues early in the development cycle.

@ Testmanagement: Implementing basic test
management tools to track defects and testing
progress while lacking integration with
development workflows.

In this phase, QA professionals play a crucial role in
identifying potential issues as automation and Al

solutions are not yet fully integrated into the process.

Stage 2: Controlled Quality
Engineering

As organizations recognize the limitations of
traditional QA practices, they transition into
Controlled QE. This stage introduces more structured
methodologies aimed at enhancing quality through:

© Ouality gating: Establishing checkpoints within the
development process to ensure that quality standards
are met before progressing.

0 Traceability: Implementing traceability measures
that link requirements to test cases and defects
for accountability.

© Automation enrichment: Gradually incorporating
automation into testing processes for faster
feedback loops.

© Automated standard setting: Utilizing tools like
DevRev and Watermelon to set automated
benchmarks for performance metrics.

© Performance monitoring: Leveraging monitoring
tools to gain insights into application performance in
real-time for proactive issue resolution.

In this stage, organizations begin leveraging
technology while still relying heavily on human
oversight. The balance between manual processes
and automation starts to shift toward improved
efficiency in quality practices.

Stage 3: Efficiency

The third stage signifies a substantial evolution in
quality practices as organizations embrace Efficiency:

© Test solutions: Applying reusability: Developing
reusable test scripts and frameworks streamlines
testing efforts across multiple projects.

© Ouality discipline: Establishing a culture of quality
within development teams ensures ownership of
product quality from inception through deployment.

© DevOps integration: Fully integrating QA within
DevOps practices guarantees continuous testing
and deployment for enhanced collaboration
between teams.

This stage emphasizes operational efficiency while
directly impacting customer experience (CSAT). By
focusing on reusability and discipline, organizations
can significantly reduce time-to-market while
maintaining high-quality standards.



Ped Stage 4: Optimize

The final stage represents a transformative approach
where organizations leverage Al capabilities for
optimization:

© Self-healing systems: Implementing Al-driven
solutions enables systems to autonomously detect
issues and initiate corrective actions without
human intervention.

Improved developer productivity: Utilizing Al tools
that assist developers by automating routine tasks
allows them to focus on more complex
problem-solving activities.
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0 Customer experience enhancement: At this stage,
organizations see a direct correlation between their
quality practices and customer satisfaction metrics. By
optimizing processes through Al, they can deliver
superior products that resonate with users.

Transitioning from Stage 1—where
most companies currently operate

to Stages 3 and 4 involves embracing
automation, nurturing a culture of
quality, and strategically leveraging
Al technologies
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Roadmap to Quality Engineering

Quality 360 to Enhance Product
Experience & Developer
Productivity

Integrating Al/ML technologies to elevate the
standards of quality engineering has become

imperative for business leaders. Having realized this
as a baseline need of the hour to reduce production
issues, enhance customer experience, and accelerate
time to market, we designed Quality 360. ltis a
comprehensive, Al-enhanced model that improves



product experience by maximizing the benefits of
quality engineering through automation, and insights
before it reaches the user.

An efficient methodology of quality engineering -
a maturity roadmap that QualityKiosk follows -
involves evolution from exploratory testing to
optimized QE. It is possible by integrating quality
assurance with the development lifecycle.

A streamlined progressive approach will help
companies create software of high quality at faster
time to market, enabling overall strategic growth
and innovation.

Key components of this approach include:

] Al-driven Quality Engineering

Leveraging machine learning algorithms, we can
automate test case generation, bug detection, and
failure prediction, creating a robust testing
environment where potential issues are caught
before they reach production.

@ Automated Testing: Al can automate the process of
testing your code in real-time to ensure every new
feature and modification introduced in your codebase
is without defects. Al will generate test scripts
automatically to evaluate your code’s performance
under different scenarios in the real world so that the
issues can be identified easily.

© Self-Improving Process: Al models are self-improving
machines that take insights from each development
cycle to improve their prediction algorithms so that
issues can be spotted accurately and recommended
resolution steps are efficient.

#® Product Trails

Al-driven trails enable us to simulate real user
journeys through the product, helping us identify
usability issues and uncover edge cases, which
ensures a smoother, more intuitive user experience.

Al ensures predictive maintenance of software by
gathering and analyzing data points like historical
records, and operational metrics. This data churning
capability allows enterprises to predict failures, and
avoid downtimes.

© Evaluating trends: With Al, you can implement
machine learning algorithms to study data and identify
when and where issues might crop up by assessing
the information with past performance as a reference.

© Anomaly Detection: Al is a great tool to spot outliers
and odd instances in real-time. These can be flagged
and fixed without detrimental delay.

= Error Budgets

Al helps us track and manage error budgets more
effectively, ensuring that the product meets the
Service Level Objectives (SLOs) without
compromising quality.

Failure Analysis & Chaos Engineering

Al assists in failure analysis and chaos engineering
by continuously monitoring the system, identifying
weak points, and stress-testing them under
real-world conditions.

© Automated root cause analysis: The ability of Al to
process large datasets instantly makes it a powerful
asset in identifying the root causes of any recurring
defects. By automating data analysis, it will avoid
time-consuming and resource-intensive tasks going
through all the information.



© Chaos engineering: Identifying and injecting the most
relevant failure scenarios based on historical incidents
and market patterns. The system will collect
information and insights from each of these chaos
experiments to create more effective disaster
scenarios to fine-tune software. For example, it can
simulate complex combinations of market data feed
disruptions and network latency that historically led to
trading issues.

In addition to Quality 360, our approach
to enhancing Developer Productivity
emphasizes automated checks and
balances, such as code quality checks,
before the testing phase.

This ensures that developers are empowered to
maintain velocity without compromising quality.
Automation reduces manual testing efforts, allowing
teams to focus on critical problem areas and
ultimately shortening the feedback loop between
development and quality assurance.

Moving to Post-Production:

Monitoring Customer Experience
with Al

Once a product moves into production, the focus
shifts from product experience to customer
experience monitoring. Al plays a vital role here as

well, providing real-time insights that enable us to
maintain high quality throughout the product
life cycle.

Our CX Command Center and Support Systems
leverage Al to monitor and respond to customer
experience in real-time. Some of the
components include:

© Command Center and VoC Analysis: Al analyzes
Voice of the Customer (VoC) data to identify common
pain points, anticipate potential issues, and adapt the
product to user needs dynamically.

© Smart Clustering: Al-driven clustering techniques
help us group similar issues, making it easier to
identify root causes and prioritize fixes.

© Journey-based Observability and Workflows: Al
tracks user journeys through the product and
identifies areas where users face challenges. This
observability not only aids in troubleshooting but also
in improving the product over time by responding to
actual user behavior.

Velocity and Automation: Al

Augmentation for Continuous
Improvement

With the rise of continuous integration and
continuous deployment (CI/CD) practices,
maintaining velocity without sacrificing quality is
crucial. Al-augmented automation is the key enabler
here. Automated quality checks, code review bots,




and Al-driven test suites allow us to keep the testing
process lean and efficient while enhancing
code quality.

By integrating these Al-driven checks directly into
the development pipeline, we ensure that only
high-quality code reaches the testing environment.

This proactive step reduces the time
and effort needed for bug fixes and
enhances the overall productivity of our
development team.

Business Impact of Quality 360

Proactive quality engineering isn't just a competitive
advantage, but a business necessity to stay relevant
in the current market climate. With Al, enterprises get
much-needed assistance in accelerated data
processing, predictive analytics, automated testing
and continuous monitoring tasks. Below are how
Al-run quality engineering will help enterprises have
quantifiable benefits:

@ Reduced operational costs

By fixing issues early well within the production lifecycle,
companies can save significant costs as compared to
resolving the same problems in post-production stage. It
eliminates costs incurred due to downtime, and
customer dissatisfaction.

=;g .
il Faster time to market

By making quality a cultural aspect of your software
development process, you can cut down delays. Since the
proactive approach reduces instances of issues occurring in
the later stages, software doesn’t go through extra cycles
adding to delay.

:'z* Higher customer satisfaction

Giving customers a bug-free experience can help in gaining
their trust in the software, and by extension the company.
As they continue to receive higher-quality experience, the
satisfied customers turn into loyalists and

brand ambassadors.

g Compliance with industry
A regulations

Industries like finance, healthcare and public sectors have
stringent government regulations mandating standard
quality. With a proactive approach, enterprises can avoid
unnecessary penalties and reputation damage.

@ Consistent software quality

Through automated testing and real-time monitoring,
companies can implement continuous improvement,
thereby providing better quality and reliability consistently
over a period of time.

» Better developer experience
"¢  and productivity

Through automated testing and real-time monitoring,
companies can implement continuous improvement,
thereby providing better quality and reliability consistently
over a period of time.




Building Al-powered Quality
Engineering Practice

With Al permeating into quality engineering through
continuous evolution from advanced automation
capabilities to real-time anomaly detection, a
long-term benefit of Al is its self-learning mechanism,
which means it will operate autonomously—Ilearning,
and dynamically optimizing ops with little human
assistance. However, for that to happen, enterprises
must build the entire practice on a strong Al
foundation. Below are some of the key requirements
for Al-led quality engineering.

Data Infrastructure and Quality

Al runs on the fuel called data, making a solid data
infrastructure the central nervous system for your
Al-run quality engine. The better the accessibility and
reliability of the data you have, the more effective are
the Al models. The data infrastructure involves the
below core aspects:

© Data collection must occur in real time and accurately
from all the relevant sources across production, testing
environments and other operational systems.

@© Data quality through implementation of frameworks,
policies and tools is necessary for effectiveness of Al
models for predictive analytics.

@© Scalable data storage solutions like data lakes or
warehouses to securely store both structured and
unstructured data.

© Data preprocessing mechanism with efficient cleaning,
normalization, and transformation of raw data to make
it ready for Al engines.

@ Data accessibility through a unified platform
integrating all the data sources enabling transfer of
processed data to Al models.

Al Capabilities Necessary for
Automated Quality Management

With everything we have discussed so far, it is clear
that Al sits at the core of transforming the quality
engineering process into a practice that guarantees
high-quality software. Now let’s get into the specific
capabilities of Al that enable this transformation.

0 With Predictive Analytics, developers get the ability
to process volumes of past data and performance
stats to predict future system issues and also
recommend fixes.

© Natural Language Processing (NLP) enables data
mining across customer feedback, downtime

records, and bug reports to draw up trends to give
you better insights.

@ For visual testing, Al technology like Image

Recognition will help you in identifying bugs or issues
in user interfaces.

0 Al can also provide Automated Testing through a

continuous loop of testing, refining and improving so
that the highest quality of code is shipped,
almost autonomously.

0 Computer vision mechanism to test applications by
interacting with elements and swiping screens without
human help to experiment with visual changes in
user interface.

@ Enterprises can also automate Root Cause Analysis
with Al as it spots root causes of issues to the level of
problematic code alterations and hardware hiccups.

Making Quality Non-Negotiable is
Critical for Business Success

At a time when Al is democratizing innovation,
organizations must be competitive in providing highly
refined customer experience. It is necessary that
human intelligence is completed with Al to produce
software of superior quality.

Enterprises that leverage Al technologies in quality
engineering can close the operational gaps often
seen in the reactive approach.

By automating data collection, analysis and
generating predictive models, companies can
implement continuous monitoring and
improvement strategies.

Building an Al-based quality engineering system
requires aligning technology, culture, data
infrastructure, and business goals. By integrating Al
into the quality engineering process, you can
transition from a reactive to a proactive approach,
allowing for predictive quality assurance, automated
testing, and real-time monitoring.

Success depends on the right technology stack,
seamless integration with existing systems, and
continuous alignment with business KPlIs.

At QualityKiosk, we have expertise in Al-powered QE
services that help you refine your processes and
deliver products that exceed user expectations.



About QualityKiosk Technologies

QualityKiosk Technologies is one of the world’s largest independent Quality Assurance (QA) and digital transformation enablers, helping companies
build and manage applications for optimal performance and user experience. Founded in 2000, the company specializes in providing QA automation,
performance assurance, Robotic Process Automation (RPA), synthetic monitoring, site reliability engineering (SRE), digital testing as a service (DTaaS),
customer experience, Cloud, and data analytics solutions and services. With a strong presence across 25+ countries and an expanding workforce

of more than 3000 employees, we enable some of the leading banking, e-commerce, automotive, telecom, insurance, OTT, entertainment,
pharmaceuticals, and financial services brands to achieve their business goals.

We have been featured in renowned global advisory firms, including Farrester, Gartner, and The Everest Group for our innovative, IP-led quality
assurance QA solutions and services and the positive impact we have created for clients in the fast-changing digital landscape.

Contact us at letsconnect@qualitykiosk.com to schedule an expert consultation to understand how our solutions will help you and take the next
step to fail proof your BFSI value chain
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