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A test automation framework is a structured set of conventions, libraries and utilities that
makes automated tests easy to write, run and maintain. A good design separates test
logic, page or API layers, test data, configuration and reporting, uses patterns such as page
objects, and plans for parallel runs, Cl and maintenance from the start.

Key takeaways

* Separate tests, page or service layers, data, configuration and reports.

* Use patterns such as Page Object, factory and builder to reduce duplication.
* Keep tests independent so they can run in parallel and in any order.

* Make failures easy to diagnose with logs, screenshots and clear names.

¢ Plan maintenance: review, remove and fix tests regularly.

What is test automation framework design?

A test automation framework is a structured foundation of code, conventions and tools that
supports writing, running, reporting and maintaining automated tests consistently across a team.

What problems does a framework solve?

Without structure, automated tests repeat the same locators and setup code, break whenever the
page changes, use hard-coded data and produce results that are hard to read. A framework adds
shared building blocks and rules so that adding a new test is quick and a Ul change needs a fix in
one place.

What layers should a framework have?

tests/ test cases (what to check)

pages/ or api/ page objects or service clients (how to interact)
core/ driver or client setup, waits, helpers, logging

data/ test data files and data builders

config/ environments, URLs, timeouts, credentials via env vars
reports/ output: HTML report, screenshots, logs

ci/ pipeline definitions

Tests call page or service methods and contain assertions; they should not contain locators or
low-level calls.

uncodemy.com Page 1 of 4



What is the Page Object pattern?

Each page or component gets a class that holds its locators and actions, such as login(user,
password) . If the login button changes, you edit one class. Keep assertions in tests, not in page
objects, so that page objects stay reusable. For modern component-based apps, create small
component objects such as a header or a table.

What other patterns help?

Factory: creates a driver or client for the chosen browser or environment. Builder: creates test
data objects step by step. Singleton or fixture: shares one expensive resource per run. Strategy:
swaps behaviour, such as different login methods. Facade: gives a simple method that wraps
several steps. Use patterns to remove real duplication, not to add layers for their own sake.

How should | handle test data?

Keep data separate from tests. Use files (JSON or CSV), builders or a small helper that creates data
through an API before a test and cleans it up after. Use unique values, such as a timestamp in an
email, so that tests do not clash in parallel. Avoid depending on data created by another test.
Never store real customer data or real passwords in the repository.

How should | configure environments?

Read the base URL, browser, timeouts and credentials from configuration files and environment
variables. Support several environments, such as dey, test and staging, with one switch. Keep
secrets in the Cl secret store.

How do | make tests reliable?

Use waits for conditions rather than fixed sleeps, stable locators such as test IDs, independent tests
with their own data, retry only at the right level (never to hide real bugs) and isolate external
services with mocks where they are unstable. Track a flaky-test rate and fix the worst offenders.

What should reporting include?

A clear pass or fail summary, the failed step, a screenshot or trace, logs, the environment and the
build version. Trend charts of pass rate and duration help spot problems. Reports should be easy
to open from the Cl run.

How do | support parallel and cross-browser runs?

Design tests as independent units, avoid shared mutable state, give each test its own browser
context or driver instance and use a runner that distributes tests. For many browsers or devices,
use a grid or a cloud service and run a smaller smoke set on every commit with the full set nightly.
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How does the framework fit CI?

The suite should run from a single command in a clean environment, use the same configuration
style as local runs, publish reports as artifacts and fail the build when critical tests fail. Tag tests, for
example smoke and regression, to choose what runs when.

What naming and coding rules help?

Name tests by behaviour ("user sees an error after a wrong password"), keep each test focused on
one ideq, use small readable methods, review test code like product code and add a short
readme with how to run and extend the suite.

How do | maintain the framework?

Review failures daily, remove tests that no longer matter, update dependencies on a schedule,
record known issues in a tracker and measure the time spent on maintenance. A framework that
nobody maintains turns into a burden.

What mistakes do teams make?

Automating everything including unstable features, building a large custom framework before
writing useful tests, tests that depend on order, assertions hidden in helper methods, and ignoring
failures until the suite is useless.

How do | decide what to automate first?

Start with a smoke suite of the most important flows, such as sign-in and the main purchase or
booking path, then add stable regression checks for features that change rarely and break
expensively. Keep exploratory and one-off checks manual. Review the list each quarter and retire
tests that no longer protect anything valuable.

Frequently asked questions

What is a test automation framework?
It is a structured foundation of code, conventions and tools that makes automated tests easy to
write, run, report and maintain.

What layers should an automation framework have?
Separate the tests, page or service layer, core helpers, data, configuration and reporting so each
can change independently.

Why use the Page Object pattern?

It keeps locators and actions for a page in one class, so a Ul change needs a fix in only one place.
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How do | avoid flaky tests?

Use condition-based waits, stable locators, independent data and isolated external services, and
track the flaky rate.

Should I build a custom framework from scratch?

Start from a proven tool and add structure as real duplication appears, instead of building a large
custom layer first.

Sources and further reading

* Selenium documentation: test practices
¢ Playwright documentation: best practices
* ISTQB

About this PDF

These PDFs are study material for learning and revision. They are not a certificate, a degree or a promise of a job,
and technology changes, so check official documentation for the latest details. Spot an error? Write to
info@uncodemy.com and the trainer team will review it.

More free resources and courses: uncodemy.com | info@uncodemy.com | +91 98183 66550
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https://www.selenium.dev/documentation/test_practices/
https://playwright.dev/docs/best-practices
https://www.istqb.org/

