
Reshaping the
Future of Software 

Test Automation

Agentic AI



Speed and quality of software delivery define an organization’s competitive edge.
However, as software systems become more complex and release cycles speed up,
traditional testing methods struggle to keep up. The testing landscape has undergone
multiple transformative changes to keep up with the ever-evolving industrial needs. It has
evolved from manual execution to code-based automation, which later advanced to
codeless and AI-powered tools. This evolution aims at reducing manual effort, speeding
up the testing process, and improving test coverage. Though testing continues to evolve,
test maintenance overhead, stability issues, regression glitches, & predictive capabilities
still remain industry-wise challenges.

The most advanced software testing model is introduced to address these challenges –
Agentic AI. Unlike traditional test automation models or even Generative AI, Agentic AI
doesn’t just work on commands or test artifacts, it has the intelligence to reason, adapt,
and manage testing activities on its own. Agentic AI is reshaping the way testing is
performed, it has moved from being reactive to proactive, intelligent, and self-evolving.

As software development is adapting more advancement methodologies like agile, CI/CD,
and integrating more complex architectures & microservices – traditional testing methods
cannot deliver the expected speed & precision. Sensitive sectors like banking where
compliance and reliability are non-negotiable, the need for smarter testing is critical.
Agentic AI bridges this gap between development and testing by combining analytical,
reasoning, orchestration, and learning all in one unified framework.

This whitepaper explores how Agentic AI is reshaping software test automation and the
evolving role of human testers in this AI era. It also highlights the differences between
Agentic AI and other testing models, including Generative AI; and how a perfect balance
between human testers and an intelligent agent will redefine quality assurance.

Why Traditional Automation Falls Short?
Why Agentic AI Matters Now in Software
Testing

As the advancements of software  systems are growing, so are their  complexities. Traditional 
testing struggles  to keep up the pace with dynamic architecture,  frequent releases, and rapidly
evolving  business requirements. Though codeless automation helped reduce time & efforts, 
testers consistently faced issues of brittle test scripts, lack of adapt-ability, and higher 
maintenance costs. Generative AI was introduced for enabling test creation at scale;
however, it came with its own limitations – reasoning, orchestration, and adaptive intelligence 
required for enterprise application testing.   

This is where Agentic AI comes in. 



Limitations of Code-based and Legacy
Automation

Why Generative AI Alone Is Not Enough
Generative AI revolutionized the testing process by automatically creating test cases from
business requirement documents, functional specification documents, user stories,
coverage metrics, and other relevant documentation; however, it has its own set of
limitations. Generative AI models are excellent at producing outputs, but they lack

While only 10% of companies currently deploy
AI agents, nearly  82% plan to adopt them within
the next three years.

“
“- Capgemini
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Why Agentic AI Matters NOW in
Software Testing

Software delivery is rapidly evolving
and has reached its highest point
ever where existing testing models
are no longer sufficient. Agile &
DevOps development models demand 
faster releases and real-time feedback,
while digital transformation has made
the systems more complex, inter-
connected, and data-driven than ever
before. In this scenario, the existing testing
models become irrelevant, and
organizations can no longer rely on
them. The need for an intelligent, adaptive,
and self-sufficient testing method is what
is required the most today and
Agentic AI delivers exactly the same.

With Agentic AI, testing is no longer execution-driven, it’s decision-decision. It doesn’t
follow instructions blindly nor creates test cases without any context, Agentic AI is
designed to think, reason, and act independently with minimal human intervention. In
addition to generating tests, it has the capability to decide which scenarios matter the
most, it further adapts to changes in the system under test and optimizes execution based
on risk, coverage, and business impact.

In short Agentic AI is driving quality and resilience in the software industry that has
outgrown codeless, automation, and Generative AI approaches.

By 2027, 50% of
enterprises  using
Generative AI will
deploy  Agentic AI,
up from 25% this
year.

“

“
- Deloitte

reasoning, they cannot decide which tests are critical, cannot logically adapt to the 
change in the application, nor orchestrate execution across complex development 
pipelines. Furthermore, they are inefficient of self-heal tests when applications evolve, 
mostly requiring human intervention. Though Generative AI reduces human effort and 
improves efficiency, it lacks delivering sustainable, autonomous testing at scale. 



Why Agentic AI is Essential for Modern
Enterprises

Modern applications run across hybrid architectures and 
integrate with third-party APIs

They handle millions of real-time transactions, making 
stability crucial

Even minor disruptions can result in major financial and 
reputational damage

Agentic AI enables anticipation of issues before they occur

It supports self-healing mechanisms to reduce downtime

Orchestrates large-scale testing without manual
intervention

Ensures high-quality software delivery while meeting speed 
and scalability demands



The Gaps in Predictive Capabilities
The major challenge faced with the software testing landscape is the lack of predictive
intelligence. Though codeless automation and Generative AI approaches have improved
efficiency in creating and executing test cases, they lack the ability to anticipate emerging
risks & failures. This may leave organizations exposed to unexpected risks, expensive
reworks, and slower release cycles. The whole approach introduces challenges like
inefficient regressions, integration bottlnecks, and security vulnerabilities, making testing
as a process to identify defects rather than preventing them.

Other advanced testing models like Generative AI have the ability to produce large
volumes of test cases from requirement documents, but fall short of predictive reasoning,
contextual intelligence, and system vulnerability. This often results in repetitive testing,
unwanted execution cycles, and opportunities that are missed, and focuses on high-risk
areas that could have impact on business and users alike.

Continuous learning from historical defects,
system behavior, and evolving business
needs, are the major requirement of predic-
tive testing. It helps identify patterns, assess
upcoming failure, and dynamically adjust to
the testing strategy. Predictive capabilities in
testing is what’s missing in the testing
approach of almost all organizations that
isn’t making the whole process proactive.

Agentic AI bridges this gap by combining reasoning, autonomy, and risk-based
prioritization. It not just executes tests but also predicts which test case scenarios require
closer attention, thus, ensuring faster detection and prevention of any issue before
it arises.

Agentic AI
offers a 20-fold 
increase in
productivity
potential

“

“
- McKinsey



How Agentic AI Differs from Generative AI
Introduction of Generative AI was no less than a revolution in the software testing industry
for its ability to quickly generate test cases, scripts, and documentation from natural
language inputs or structured requirements.  This method of testing was way more
advanced than its code-based or codeless counterparts as it could produce test artifacts
with the given information. It offered unmatched speed and scale, but lacked the deeper
intelligence to adapt and optimize testing.

On contrary, Agentic AI goes beyond creation and evolves with  capability like self
learning and reasoning. Instead of just  generating test cases, it actively decides which
tests are most  valuable, when they should be executed, and how they should  adapt as
the system evolves. It’s not designed to provide  output alone, it orchestrates the actions
to be taken. This  testing model is no longer designed for monitoring or executing tests,
but identifies gaps in coverage, automatically  adjusts to the stratergies, and self-heals
when tests break due  to application changes. It evaluates risks, learns from the previous
failures, and ensures the testing process offers business-critical outcomes.

This evolution of testing process with Agentic AI was much required for today’s modern
software delivery landscape. It perfectly fits in the modern system requirement –
adaptability, foresight, and intelligent orchestration, the capabilities which the previous
models failed to deliver.  It is built on the foundation of Generative AI, however, it is more
advanced and transforms the entire testing process.

By 2028, 33% of enterprise software will 
feature Agentic AI, up from less than 1% 
in 2024, enabling 15% of day-to-day work
decisions to be made autonomously

“

“
- Gartner



ASPECT GENERATIVE AI AGENTIC AI

Primary Function

Creates artifacts such as
test cases, scripts, and

documentation from 
input data

Autonomously sets goals,
plan tasks, make decisions,

and execute actions with
minimal human intervention

Core Strength Speed and scale of content
generation

Reasoning, orchestration, and 
decision-making

Adaptability Tests need manual review and 
adjustment when systems change

Can self-heal, learn from 
outcomes, and adapt test 

strategies dynamically

Impact Focused on individual tasks like test 
generation

Covers the entire testing 
lifecycle, from design to 

execution and optimization

Predictive 
Capability

Creates outputs but does not
evaluate future risk or

business impact

Anticipates failures,
prioritizes based on risk,

and aligns with 
business-critical goals

Human 
Involvement

Testers must validate, curate, and 
integrate generated cases

Humans oversee strategy
while AI manages execution

and orchestration

Value Proposition Faster generation of tests Context-aware, outcome-
driven testing



Business Impact of Agentic AI in
Software Testing

Agentic AI drives businesses directly impacting competitiveness, customer satisfaction,
and innovation. Here are key business impacts of Agentic AI in software testing

                                                                   Agentic AI has the ability to independently perform tasks
                                                                   without continuous human intervention. It can generate,
execute, and even self-heal tests automatically. It considerably reduces the need for
constant manual oversight, ensuring testing process don’t break down every time the
software evolves.

                                                                   Agentic AI applies contextual reasoning to testing problems
                                                                   unlike other testing methods. It has the ability to assess
business logic, user journey, and dependency to determine the relevance and priority of
tests. This reasoning-driven approach moves testing from mere execution to strategic
quality assurance.

                                                                   Modern testing environments are complex, involving
                                                                   multiple tools, pipelines, and environments. Agentic AI can
easily orchestrate with the existing set up or even adapt to any new changes being
introduced in the system. Orchestration makes testing a part of the DevOps lifecycle and
ensure quality delivery at speed & scale. 

                                                                   Agentic AI has the capability to continuously learn and
                                                                   evolve. This adaptive learning capability ensures that
testing strategies evolve over time.

These capabilities position Agentic AI as the most advanced testing method, helping
organizations achieve the desired outcomes.

AUTONOMY

REASONING

ORCHESTRATION

CONTINUOUS LEARNING



Key Benefits of Agentic AI for Organizations

The Role of Agentic AI in Financial Sector:
Navigating Business Disruptions, Manag-
ing Risks & Enhancing Customer Experience

The financial sector has undergone a huge transformation driven by innovations,
changing regulatory mandates, increasing cyber threats, and changing customer
expectations. This industry is heavily reliant on complex applications that should meet
the highest standards of quality, reliability, security, and compliance, while also adapting
to the ever-changing market, regulatory mandates, and customer expectations. Tradit-
ional test automation has helped quality assurance but failed to keep up with the speed
and complexity of modern banking/ financial systems.

Agentic AI is the most promising approach  to test modern financial applications. Unlike
the traditional testing processes, Agentic AI has the ability to learn business context,
explore applications dynamically, and execute test strategies with minimal human
intervention. This makes it the perfect choice for testing complex, data sensitive financial
applications

Reduced Testing
Costs & Effort

Faster Release
Cycles

Improved Test
Coverage & Quality

Continuous Learning 
& Adaptability

Business-Aligned
Risk Management



Navigating Disruption in Testing of
Financial Applications

Financial applications face constant disruption, from regulatory updates to integration
with new payment rails and fintech ecosystems. Agentic AI addresses these challenges
by:

The global market for Agentic AI in the 
financial sector is predicted to increase at 
an average rate of over 40% per year, 
reaching more than $80 billion in 2034.

“

“
- Financial Times

Adaptive Test Design: Automatically updating test cases when
regulations or business rules change
(e.g., FedNow compliance)

Resilient Automation: Detecting UI or API changes in real time
and autonomously adjusting test scripts without breaking
execution

Accelerated Release Cycles: Running continuous, self-
optimizing test suites to support agile and DevOps delivery
models, reducing time-to-market for new features



Managing Risks Through Intelligent
Validation 

Risk in financial applications spans functional errors, data integrity, compliance gaps, and
cyber vulnerabilities. Agentic AI strengthens quality and risk management by: 

Continuous Compliance Testing: Monitoring applications for
regulatory alignment (e.g., anti-money  laundering checks,
transaction reporting accuracy) and flagging non-compliance
instantly

Stress and Performance Testing: Simulating real-world
scenarios such as high transaction volumes, liquidity stress,
or cyberattacks to validate application resilience.

Advanced Data Validation: Autonomously generating and
validating complex financial datasets to ensure accuracy in
reporting, reconciliation, and settlements.

Fraud & Anomaly Simulation: Injecting test scenarios that
mimic fraudulent activity to validate system detection and
response mechanisms.



Enhancing Customer Experience with
Proactive Testing 

Customer trust in financial institutions depends on reliable, seamless digital experiences. 
Agentic AI helps guarantee this by: 

Strategic Implications for Financial
Institutions 

By incorporating Agentic AI in testing, we have come a long way from mere automation of
repetitive tasks to a more evolved method that’s self-directed, adaptive, and enables
financial institutions to: 

User Journey Exploration: Acting like a human tester to navi-
gate applications, discover new  pathways, and validate real-
world usage patterns

Proactive Error Detection: Anticipating points of friction
(e.g., failed transactions, slow load times) 
before they impact customers.

Context-Aware Testing: Personalizing test coverage based on
customer segments and transaction  patterns to ensure
inclusive, accessible, and smooth experiences.

Frictionless Integration Testing: Validating end-to-end flows
across multiple ecosystems (e.g., core banking, payments
hubs, APIs) to ensure interoperability



Agentic AI has undoubtedly transformed the software testing process with improved speed,
efficiency, and productivity, through autonomous decision-making and adaptive learning,
however it is not without limitations. Some of the limitations associated with Agentic AI are:

Limitations of Agentic AI

Continuous validation of compliance for reduced operational and regulatory risks 

Increased resilience of mission-critical systems such as payments, lending, etc.

Uncompromised application quality and shorter release cycles

Proactive detection of issues before production to safeguard customer trust

Agentic is the modern-day solution for all complex challenges with financial applications
that aligns with innovation, compliance, speed, and scale.

Agentic AI is known for its effective 
decision-making which is usually 

pattern-based reasoning. However, it 
does not have the capability of 

comprehensively understanding 
complicated business logics, 

domain-specific exception, and the 
uncertainties of real-world 

scenarios. Agentic AI operates within 
predefined constraints and can lead 

to errors where deep contextual 
understanding is required.

Lack of true contextual
understanding

When operating without 
supervision, actions taken by AI 

agents may expand quite rapidly if 
they were incorrectly interpreted. 

Therefore, human validation of 
actions is crucial, particularly 

during mission-critical executions.

Over-reliance on automated
execution

As Agentic AI operates 
autonomously, decisions made are 
typically unexplainable. In critical 

industries like banking and finance, 
this lack of transparency makes it 
difficult to justify the actions or to 
meet the regulatory requirements.

Limited explainability

The success of an Agentic AI 
testing model lies in the level on 

which it was trained or 
programmed. Hence, poor quality 

data can result in incorrect 
decisions by the AI, leading to 
organizational inefficiencies.

Dependence on data quality
& training scope

Agentic AI is effective when dealing 
with predictable information but 

will struggle to deal with new 
situations or novel failure modes 

when faced with unexpected 
problems or situations that breach 

a defined logical model.

Vulnerability to edge cases



The Role of Human Testers in the AI Era
As testing processes are heavily dominated by AI, it is often wondered how the role of
human testers will emerge. Will they still be relevant or will the machines take over? The
answer to this question is that machines can never replace human involvement, it will
reshape their roles as strategic leaders.

Conventional testing demands manual effort for writing codes, executing cases, and
reporting defects. With Agentic AI, all these activities are AI-driven, hence, the role of
human testers are more of supervising outcomes and validating insights and ensuring
the test are aligned with business objectives. 

Agentic AI is acquiring human like intelligence, yet, the role of human testers cannot
be neglected. Human testers are required to define the dimensions that AI should
focus on like business scenarios, compliance, and user experience.

In regulated industries like BFSI, human monitoring cannot be neglected. Though AI
can perform without human intervention, human testers ensure that AI-driven
validations adhere to regulatory and compliance standards

The future of software testing will see human testers working closely with AI systems
to ensure that results remain consistent and trustworthy.

While AI tools focus on execution and optimization, human testers are involved in
critical thinking, monitoring, & compliance. They explore new AI systems to ensure
best businessoutcomes. 

Monitoring

Strategic Test Design and Risk Assessment

Collaboration with AI tools

Continuous Learning and Innovation

Regulatory Safeguards



Aspect Traditional Tester Role AI-Era Tester Role
(with Agentic AI) 

Primary Focus
Writing and executing 

manual/automated 
scripts

Defining quality strategy, 
oversight, and validation

Test Case Design
Manually creating test cases 

from requirements 
Guiding AI-generated test 

scenarios, validating 
business-critical coverage 

Execution 
Repetitive execution of 

regression and functional tests

Supervising autonomous 
test execution and 

ensuring risk-based 
prioritization 

Problem-Solving 
Debugging brittle scripts, 
fixing automation failures 

Using reasoning and 
domain expertise to steer 

AI, identifying gaps AI 
may miss 

Collaboration 
Working primarily within QA 

teams 
Coordinating across Dev, 

QA, Ops, and AI 
multi-agent systems 



Conclusion
The software testing landscape has undergone a transformative change to introduce
advanced technologies to keep up with scale, complexity, and speed of modern digitals
systems. Generative AI revolutionized the process by creating tests from natural language
and documents, but lacks the ability to adapt, learn, reason, and orchestrate.

Agentic AI fills this critical gap by introducing autonomy, reasoning, orchestration, and
learning into the testing lifecycle. It makes sure that systems don’t just execute tests but
also self-heal, prioritize, and adapt to the application changes with minimal human
intervention. It promises greater transformation to multi-agent ecosystems working on
complex process like DevOps, compliance, integration, etc., . 

Like other testing models, Agentic AI is not just an improvement in its existing automation
model, it is the future of software testing the runs on adaptability, intelligence, and
innovation. Organizations should embrace it early to accelerate releases and gain a
competitive edge in this digital-first world. 

Tenjin Workbench unifies test management, no-code automation, agentic AI-assisted QA,
service virtualization, performance testing into one intelligent platform, built for
enterprise-grade quality. Available on Cloud and prem and designed for a new testing
world that is changing with advanced AI, new automation technologies, and evolving
development methodologies.

About Tenjin Workbench 

Contact Us
All views expressed are solely those of the author and do not represent 

the opinions of the company.

Disclaimer

www.tenjinworkbench.com hello@tenjinonline.com


