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Agentic Al-Driven Test
Automation Migration
to Playwright

Agent-based migration factory converting legacy
test assets into a governed Playwright platform.




Enterprises want to move to Playwright because it gives teams a cleaner, more reliable and
more scalable way to automate web and API testing. The real challenge is the migration effort:
large estates contain mixed tools, manual cases and years of automation debt. Our point of
view is that migration should be run as an Agentic Al factory, where specialized Al agents
discover, understand, convert, validate and improve test assets. At the same time, engineers
maintain control over quality and business intent.

POV in one line

Use Agentic Al to industrialize migration: Discover legacy assets, convert them through
a canonical model, generate Playwright code, validate parity and continuously improve
the target suite.

0 Why enterprises need a new migration model

Most organizations do not have one test
framework. They have a patchwork of old and new
assets spread across teams and release cycles.
That is why a simple script-by-script rewrite rarely
delivers the speed or consistency leaders expect.

« Tool sprawl slows delivery. Selenium, Cypress,
Protractor, BDD suites, model-based tools and
manual repositories often coexist. The same
business flow is implemented in different ways,
creating duplication and making reuse harder.

» Legacy automation is brittle. Older suites often
depend on fragile selectors, fixed waits and tightly
coupled page logic. Even when they still pass, they
carry design debt that becomes expensive during
migration and maintenance.

« Manual conversion does not scale. Engineers
spend time reading old scripts, rebuilding flows,
fixing hidden assumptions and checking parity by
hand. This work is slow, error-prone and difficult to
industrialize across hundreds or thousands of tests.

« Migration must improve the architecture.

A like-for-like conversion only copies old
problems into a new framework. The target state
should also standardize naming, fixtures, test
data handling, reporting and ownership.




@ Why Playwright should
be the target state

Playwright is a strong target state because
it supports modern test engineering rather
than just browser driving. It helps teams
simplify the stack while improving stability
and pipeline fit.

« Cross-browser from one runner.
Playwright supports Chromium, Firefox and
WebKit and can run projects in parallel from
a single test runner, making it easier to
standardize enterprise web testing

across teams.

« More stable test behavior.

Its auto-waiting model and locator-first
approach reduce timing issues and help
teams move away from brittle sleep-based
logic and low-value retry patterns.

« Ul and APl in one stack.

The same framework can call HTTP APIs
directly to prepare data, validate back-end
outcomes or shorten end-to-end flows, so
teams do not need separate tools for many
common checks.

« Better fit for CI/CD.

Parallel execution, isolated browser contexts,
storage state and central configuration make
large regression packs easier to manage in
pipelines and shared environments.

e The POV: Use Agentic Al,

not prompt-only conversion

Enterprise migration needs more than a
strong model and a clever prompt. It needs a
controlled system that can break the work into
repeatable steps, preserve traceability and
produce outputs that people can review.

« Use a migration factory, not one-off
prompts. Each asset should follow a defined
flow, with logs, intermediate artifacts and
approval gates. This makes migration
predictable and auditable, not just fast.

« Give each agent one clear job.
Specialized agents handle discovery,
understanding, mapping, generation,
validation and optimization. Focused
responsibilities reduce ambiquity and make
failures easier to diagnose.

« Use a canonical intermediate artifact.
Structured Markdown or JSON should capture
preconditions, steps, selectors, test data and
expected outcomes before Playwright code is
generated. This keeps the process explainable
and tool-agnostic.

« Keep people in the loop.

QE leads and business SMEs should approve
business intent, edge cases and tranche
readiness. Human review is a control point,
not a sign that the factory has failed.




@ Reference architecture for the Migration Factory

The reference architecture should separate orchestration, specialist agents and shared
enterprise services. That separation allows the solution to scale without becoming a

black box.

- Intake and discovery layer.

This layer scans repositories, test
management systems, spreadsheets and
documentation stores to build a clean
inventory of assets, dependencies, priorities
and migration candidates.

« Generation and validation layer.

This layer creates Playwright tests, utilities,
config, and documentation, then checks
syntax, semantics and runtime behavior
before anything is promoted.

« Understanding and mapping layer.

These agents read the source tests,

extract business intent, detect reusable
components and decide the right Playwright
pattern, such as page objects, fixtures,
request calls or direct assertions.

« Shared services layer.

Prompt templates, policy rules, secret handling,
test data services, reporting and telemetry
should be common services used by every
agent to maintain consistent governance.

Discovery > Structure analysis > Strategy mapping > Playwright generation > Validation > Optimization > Check-in

Design principle

Agents should exchange structured outputs, not informal prose. That keeps the pipeline

explainable, testable and easier to govern.

Typical source-to-target mapping

Legacy input Playwright target pattern

Selenium or WebDriver flow Playwright test with locator-based actions and shared setup

Cypress end-to-end script Playwright spec with fixtures and reusable utilities

BDD scenario Tagged Playwright test or describe block with readable titles

Manual test case Structured Markdown artifact first, then generated automation

API regression script Playwright request-based test or hybrid UI/API flow




e How the Agentic migration factory works

A practical migration factory works best when every agent produces a clear, reviewable
output for the next agent. That design keeps the chain of accountability clear and avoids

loose, informal handoffs.

« Asset Discovery Agent

Finds legacy suites, manual cases,
dependencies and execution metadata.
Its output is a migration inventory that
can be grouped by business process,
application area or release priority.

« Migration Strategy Agent

Chooses the right target design for each
asset. For example, it decides when to
create a page object, when to keep logic
inline, when to move setup to fixtures
and when an old flow should be
refactored into an API-led test.

- Validation and Optimization Agents

« Structure and Code Understanding Agents
Read the source assets and extract

pages, actions, assertions, API calls, data
dependencies and business meaning.

They focus on what the test proves, not

just what the code looks like.

« Code Generation Agent

Produces Playwright TypeScript tests,
reusable helpers, fixtures, config updates
and basic documentation. Good developers
should follow enterprise conventions rather
than creating isolated scripts.

Check parity against legacy behavior, improve selector quality, remove duplication and
align the generated output to Playwright best practices before code is checked in.
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Example of the canonical migration artifact

dation

urns status 200
This structured layer is easy for SMEs to review and easy for downstream agents to parse. |t becomes the contract between the
discovery, generation, and validation steps.

6. How migration happens in practice

The migration pipeline should move in
small, controlled tranches. That makes
it easier to prove value early, correct
patterns quickly and avoid large
batches of unverified automation.

« Discover and classify first.

The factory should identify what is Ul, AP,
manual, duplicated, flaky, low-value or
already obsolete. Not every old test
deserves a straight migration.

« Translate into structured artifacts.
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« Generate the right Playwright assets.
The output should include tests, page
objects when needed, fixtures, request
usage, config and tags. Migration should
produce a framework-compliant solution,
not just a converted script.

 Run parity and refine.

The new tests should be compared
with legacy outcomes where pfactical.
Differences should trigger feedback to
the agents, so the next batch improves
in quality and speed.



e Governance and operating model

This operating model should work as a layered control structure rather than a single
Al pipeline. The steering layer keeps business and release decisions in the hands of
accountable leaders. The migration factory performs the conversion work, human
reviewers quide the flow at key checkpoints and approved assets move into the

Playwright run layer.

Governance/steering layer

QA leadership and the test architect should
own prioritization, standards, risk review

and final sign-off. Agents can speed up
execution, but they should not decide scope,
compliance posture or release readiness.

Human-in-the-loop operating model

QE engineers should review generated tests;
App and Domain SMEs should confirm
business meaning and expected outcomes;
and DevOps/Platform teams should enable

Agentic migration factory layer

The factory should cover discovery, analysis,
mapping, code generation, validation,
refactoring, documentation and quality
metrics. Each stage should produce visible
outputs so the next stage can be checked,
measured and governed.

Playwright delivery and run layer

Approved outputs should be organized
into Ul tests, API tests, regression packs and
reports. This ensures the migration ends in
a usable delivery model for day-to-day

pipelines, environments and runtime controls.
This review loop should happen throughout
the flow, not only at the end.

execution, release support and
ongoing maintenance.
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Playwright Delivery & Run Layer

Ul Tests API Tests

Governance/steering layer - QA leadership
and test architect own prioritization,
standards, risk review and sign-off

Human-in-the-loop roles - QE Engineers review
tests, App / Domain SMEs validate business intent,
and DevOps / Platform enables pipelines and runtime

Agentic migration factory layer - Discovery,
analysis, mapping, code generation, validation,
refactoring, documentation and quality metrics

Playwright delivery and run layer -
Ul tests, API tests, regression packs and reports




Enterprise value and 9 Risks, controls and the

adoption path recommended next step
The value of this approach outweighs faster Every modernization approach carries risk.
conversion. The real benefit is a cleaner and The right answer is not to avoid automation,
more future-ready testing model that remains but to design controls that make the factory
easier to maintain after migration is finished. safe, transparent and useful at enterprise scale.
- Faster migration with more repeatability. . )

Much of the heavy analysis and
code-generation work is moved from manual
effort to reusable agents, improving throughput
without giving up control.

« Lower maintenance cost.

Standard Playwright patterns, cleaner locators,
shared fixtures and reduced duplication make
the target suite easier to support than most
legacy estates.

« Model error and hallucination risk.
Generated code can be syntactically
correct but logically wrong. This is why
every batch needs structured artifacts,
parity checks and targeted human review
before promotion.

- Better release confidence.

Unified Ul and API coverage, stronger validation
gates and more consistent reporting improve
the quality signal that teams use during delivery.

« A practical adoption path.

Start with a pilot on one business flow, define
canonical artifacts and quality gates, then scale
by tranche once the patterns are proven and
governance is in place.

« Security and data handling risk.

Agents should use approved secret stores,
protected execution environments and
audit logs. Sensitive data should never be
embedded into prompts, reports or

generated test assets.
Pilot deliverable Expected outcome

« Source test quality risk.

Canonical PP Some legacy tests are already flaky,

artifact standard steps, assertions, metadata duplicated or outdated. The factory should
and review be allowed to retire, merge or redesign

weak assets rather than unquestioningly

preserve them.

Agent workflow Repeatable discovery,

and controls mapping, generation, « Recommended next step.
Baseline the current estate, run a four- to

six-week pilot, prove parity on a focused
, . , , regression slice and then industrialize the
Quiality scorecard Parity, flakiness, runtime, . .
N model with common services, governance

and telemetry.




10. How to measure success

A migration program should prove value with a
small set of practical measures. These measures
help leadership decide whether the factory is
only producing more code or actually creating

a better testing model.

« Measure migration throughput, not just output
Track how many assets were assessed, migrated,
redesigned, merged or retired. Good programs
do not celebrate raw conversion volume if weak
tests are copied forward.

« Measure parity and execution stability
Track pass match against legacy behavior,
runtime variance, flaky failures and defects
found during pilot runs. This shows whether
the generated suite is trustworthy enough for
delivery use.

« Measure maintainability and reuse

Track use of shared fixtures, common page
objects, selector quality and duplication
removed. The target should be a cleaner

framework that costs less to own after migration.

Suggested pilot scorecard

Migration yield | Parity score | Flaky failure trend |

« Measure business impact

Track regression cycle time, release
confidence and how much engineer effort
moves from script rewrite to higher-value
test design and quality analysis.

Regression cycle time | Reusable component adop

Conclusion

Point of view:

Enterprises should treat Playwright migration as a governed Al-enabled

engineering program, not a manual rewrite project. An Agentic Al migration

factory gives teams a practical way to move faster, preserve business intent

and land on a cleaner target architecture. When the factory is built with

strong intermediate artifacts, quality gates and human ownership, it becomes

a repeatable path to modern, scalable and maintainable test automation.
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