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Preface


In 2005, while working as a senior Java developer (contractor), I discovered end-to-end (E2E) test automation and was immediately captivated by its great benefits. I dove in wholeheartedly, spending my evenings learning and and hands-on practice. Within just a few months, my manager remarked that I was “at least three times more productive (as a developer) than my peers”. It was a turning point that significantly elevated my IT career.




Thanks to E2E test automation and Continuous Testing, I have gone on to create several internationally acclaimed apps (in my spare time), including TestWise IDE, SiteWise CMS, ClinicWise, BuildWise CT Server and WhenWise. BuildWise Server won the Ruby International Award in 2018 in Japan. Today, I’m proud to call myself a solopreneur.




Test Automation, especially E2E test automation via UI, is rarely taught in university computer science programs. As a result, the industry is plagued by widespread misconceptions, confusion and wrong practices in this field.





An insightful story by Michael Feathers (renowned agile expert and the author of ‘Working Effectively with Legacy Code’) in 2009:


It happens over and over again. I visit a team and I ask about their testing situation. We talk about unit tests, exploratory testing, the works. Then, I ask about automated end-to-end testing and they point at a machine in the corner. That poor machine has an installation of some highly-priced per seat testing tool (or an open source one, it doesn’t matter), and the chair in front of it is empty. We walk over, sweep the dust away from the keyboard, and load up the tool. Then, we glance through their set of test scripts and try to run them. The system falls over a couple of times and then they give me that sheepish grin and say “we tried.” I say, “don’t worry, everyone does.” - source








I find this story insightful. Consider the following:





	
Why was there a computer with a purchased test automation tool—and quite possibly some “engineers” as well—that delivered no real value?




	
Why didn’t the manager acknowledge the failure of E2E test automation from the start? Why only admit it after being unable to run an automated E2E test?




	
Michael Feather’s response, “Don’t worry, everyone does”, is profound.









Interesting, right?




Purpose of the book


Like Michael Feathers, I’ve seen this pattern repeatedly over more than a decade of consulting. During visits to various software projects since 2013, I took note of the E2E test pass rates from so-called “overnight builds” in their CI pipelines. The highest pass rate was a dismal 48%!




There is a great deal of confusion about E2E test automation in software companies and an alarmingly high failure rate in E2E automation efforts, largely because they are approached the wrong way.




I wrote this book to help you avoid those pitfalls.





Who the book is for?


This book is written for software professionals who are involved in building, maintaining, or managing end-to-end (E2E) test automation suites. Whether you’re a test automation engineer, developer in test, QA lead, or a technical manager, you’ll find practical insights here to help you recognize and avoid the most common—and costly—anti-patterns in E2E automation.





Send me feedback


I would like to hear from you. Comments, suggestions, errors in the book are all welcome. You can submit your feedback via the book website.




 




Zhimin Zhan




Brisbane, Australia
















1: Introduction


Despite the clear importance of End-to-End (E2E) software testing, it is rarely addressed in university computer science curricula. In the software industry, testing is often overlooked, leading to widespread misconceptions about E2E testing, especially automated E2E testing via UI.



	[image: An icon of a quote-left]	
“The World Quality Report 2018-19 confirms ‘ensuring end-user satisfaction’ is now a Top QA priority.” - The heading of World Quality Report 2018-2019.






1.1: What is End-to-End Software Testing?


End-to-End (E2E) software testing is an approach that replicates real user interactions to verify the system’s functionality and ensure it behaves as expected. More specifically, how is E2E testing defined for the following types of applications?





	
Web Apps




Verifying the app’s functionality within a web browser, such as Chrome.




	
Mobile Apps




Verifying the app’s functionality on a mobile simulator (e.g. iOS Simulator or Android Emulator) or real devices.




	
Application Programming Interface (API)




Verifying the application’s APIs based on protocols such as SOAP, REST, and others.








Desktop Test Automation


There is also Desktop Test Automation which verify native apps on Windows and macOS. However, the demand for that is quite low. It is feaisble though. For example, on Windows, you can use Appium in combination with WinAppDriver. Interested readers can check out my other book “Practical Desktop App Test Automation with Appium”. The anti-patterns in mobile test automation also apply to desktop app testing.




If your application under test (AUT) is a web or mobile app that includes microservices or APIs, keep in mind: API testing alone is not E2E testing. For example, a misplaced comma in a JavaScript or CSS file could break or distort parts of the UI, making it unusable for end users. In such cases, even if your entire API test suite passes, the E2E testing has clearly failed.





1.2: E2E Testing is mostly a form of functional testing


Although performance and load testing are often carried out in an end-to-end manner, they are typically treated as separate disciplines (which is still covered in this book). Therefore, End-to-End software testing is generally considered a type of functional testing.




Functional testing verifies whether an application behaves as specified and is the most critical form of software testing. After all, if a release candidate functions incorrectly, any additional effort, such as non-functional testing, becomes meaningless.





1.3: E2E Testing: Automation vs Manual


E2E software testing can be performed in two approaches: manual and automated.




I have met some manual testers with a suspicious and defensive attitude toward automation: “test automation may replace my job”. In reality, most manual testers I have worked with, after seeing good implementation of Automated E2E regression testing, welcomed automation. Manual testing, especially in exploratory testing form, will be always needed. Agile advocates for more testing (naturally with more frequent releases) and automation. Compared to 20 years ago, I find there are usually more testers than programmers in an ‘agile’ team.



	[image: An icon of a quote-left]	
“Having said that, it is important to note that Google performs a great deal of manual testing, both scripted and exploratory, but even this testing is done under the watchful eye of automation”.

— “How Google Tests Software” Book, page 7






With repetitive and tedious regression testing largely handled by automated E2E test suites running on a Continuous Testing server, manual testers now have more time and tools (leveraging automation scripts) to focus on higher-quality, value-driven manual testing.




This book focuses on automated E2E testing; thus, “E2E testing” in this book refers to running automated test scripts to fulfill testing needs.





1.4: E2E Testing involves the entire development team


E2E testing is the only activity that deeply involves every member of the development team.





	
Developers




When a software engineer develops a new feature, handles a change request, or fixes a bug, it often takes several attempts before they’re confident it’s correct. Each verification performed by developers is essentially E2E testing.




	
Testers




Needless to say for automated test engineers. Even manual testers can leverage automated test scripts to support their testing efforts.




Besides, the development of an automated test script starts with manual testing. Therefore, experienced manual testers make good contribution to creation of automated tests.




	
Business Analysts




In many agile teams, Business Analysts (BAs) act as proxies for customers and often interact with the app’s UI during development. Beyond verifying features (i.e. E2E testing), BAs frequently need specific data scenarios, which requires extensive manual use of the application. This process is inefficient, slow, and error-prone. Automated E2E test scripts can significantly improve their efficiency.




In many software projects I have worked on, business analysts are often the first to embrace E2E test automation.




	
Project Managers




In a real Agile project, E2E Test Automation often demands the greatest effort within the software development lifecycle (SDLC). The reason is simple: Agile embraces change and aims to deliver to production at the end of each iteration, making reliable automated testing essential.



	[image: An icon of a quote-left]	
“Agile resolves those issues with the simple rule that the system should be technically deployable at the end of iteration. … The code is clean and tests all pass.” - “Clean Agile: Back to basic” book (2019) by Robert C. Martin, Co-Author of Agile Manifesto. Page 45.






In a software project lacking effective E2E test automation for regression testing, the project manager is often overwhelmed by a flood of defects (many of them are regression issues), along with constant defect triage, disrupted planning, and frequent emergency bug fixes.
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The best software manager I have ever worked with had one simple rule for developers: “Once a user story is done, come and show me the automated E2E tests running (on my machine) to prove it”.






	
Software Architects




At a high level, good software architects design systems and development processes that are easy to modify and highly adaptable, enabling fast and continuous feedback loops. Naturally, E2E test automation plays a critical role in making this possible. You’ve probably heard of the terms “Shift-Left Testing” and “Acceptance Test–Driven Development”,




In 2005, I was fortunate to spend six weeks pair programming with a world-renowned programmer—that’s when I first learned E2E automation and Continuous Integration. During that time, a large percentage of our discussions and work focused on E2E test automation.




	
Support Programmers




The value of E2E test automation extends beyond the development phase and continues to play a crucial role in post-release maintenance. Automated E2E regression testing serves as a dependable safety net for ongoing changes, allowing teams to confidently refactor code, implement change requests, apply bug fixes, and deploy updates without the risk of breaking existing functionality.









Therefore, a wise software manager will treat E2E testing with high proiroty.





1.5: E2E Testing vs User Story Acceptance Testing


User story is the terminology to describe the requirement in Agile. When can you say a user story is done?




Agile has a term known as ‘Done Done’ for a user story.



	[image: An icon of a quote-left]	
“Define ‘Done’. The best way to do this to have your business analysts and testers create automated acceptance tests that must pass before you can say that you are done.” - “The Clean Coder” book by Robert C. Martin, page 73.






Why emphasize automated acceptance (i.e., E2E) tests here? Isn’t manual end-to-end QA by testers or business analysts sufficient? The answer is no, at least for real Agile. Agile embraces frequent changes, so even if User Story A passes QA today, it might be broken by later check-ins. When that happens, User Story A is still not done in the app. Once the automated E2E tests for User Story A are created, verified, and integrated into the regression suite, the safety net is in place.



	[image: An icon of a quote-left]	
“Acceptance tests should always be automated … The reason is simple: cost”

“So don’t look at these (automated acceptance) tests as extra work. Look at them as massive time and money savers.” - “The Clean Coder” book by Robert C. Martin, page 103 & 105.







1.6: E2E Testing vs Regression Testing


Regression Testing in software means “re-running functional and non-functional tests to ensure that previously developed and tested software still performs after a change” (Wikipedia). Software team members and customers often experience regression errors, when new builds unexpectedly introduce bugs or break existing functionality.




Software regression errors are typically discovered by customers or testers, therefore, regression testing falls under the category of E2E testing.




Software customers are generally tolerant of imperfections in new features—but they become frustrated when updates break existing functionality. That’s why, as software professionals, we must take regression testing seriously.
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“The only practical way to manage regression testing is to automate it.” - classic “Code Complete” book by Steve McConnell, page 528.






Many software projects still rely on manual regression testing, despite its well-known drawbacks:





	
Long feedback loop



	
Expensive



	
Very limited test coverage



	
Low morale (testers)








Given all these shortcomings, why do the vast majority of software projects, over 90% by my estimate, still rely on manual regression testing? The answer is simple: they lack the capability to implement effective E2E test automation. Many software teams have made attempts, some even multiple times, but most efforts failed due to one or more common anti-patterns discussed in this book.
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“The successful teams that we know rely on automated regression tests” - “Agile Testing” book by Lisa Crispin & Janet Gregory, page 484.







1.7: Good E2E Regression Testing enables frequent releases


In September 2024, Mark Zuckerberg, founder of Facebook, shared his product strategy: (video link on Instagram):



	[image: An icon of a quote-left]	
“I define our strategy as, if we can learn faster than any other company, we’re going to win. We’re going to build a better product than anyone else because we’re going to get it out first or early, we’re going to have a good feedback loop, we’re going to get a bunch of feedback and learn what people like better than other people. And then, over time, by the time you get to whether it’s version three, four, five, they aren’t even discreet versions, because you ship so quickly, you just learn faster. That’s basically the formula.” - Mark Zuckerberg






Few would disagree with the above. Though I think Mark Zuckerberg may be intentionally withholding the key success fromula that enables “frequent releases (to production)”, which is Automated E2E Regression Testing. This is quite easy to reason out. Just blindly pushing releases to production frequently is easy; maintaining high quality with every release without introducing breaks is highly challenging, which can only be ensured through fast, objective, and reliable E2E test automation (as regression testing).




From a different perspective, one way to judge how well E2E test automation is executed in software projects is by looking at how frequently they release to production.




As a solopreneur, I have been practicing daily production releases for all my web apps since 2012. Indeed, the significant benefits of frequent production releases that Mark Zuckerberg highlighted are real. I can no longer imagine developing software any other way.



Clarifying Daily Production Releases


“Daily” doesn’t literally mean every single day, certainly not including weekends or holidays. Instead, it refers to any day when the application has undergone changes, a production release is made.
However, exceptions do occur. Sometimes a faulty check-in late in the day can cause E2E test failures that the team cannot fully fix before the day ends. In those cases, the highest priority is to have all tests passing (GREEN) by the next morning. If that can’t be achieved, revert the changes.
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6.6: Anti-Pattern: Accept Extremely Inefficient Test Creation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.7: Anti-Pattern: Long suite execution
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.8: Anti-Pattern: Use of “Await” and “Promises”
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

6.8.1: Meaning of Scripts
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.8.2: E2E Test Scripts reflect an end-user’s operations
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.8.3: An example: async and await
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.8.4: An example: JavaScript promise
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


6.8.5: Why Async, Await and Then were introduced in E2E Test Automation?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.






7: Web Test Automation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

7.1: Anti-Pattern: Headless Browser Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

7.1.1: Embarrassing Headless Testing History For Many Software Engineers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.1.2: Why Fake Automated Testers Love ‘Headless Browser Testing’?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.1.3: Why Go for Headless? Mainly speed. Let’s talk about Speed.
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.1.4: Speed Gain in Individual Test vs Overall Suite
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.1.5: Problems with Headless Browser Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



7.2: Anti-Pattern: Cross Browser Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

7.2.1: Cross Browser Testing is largely unnecessary now
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.2.2: Cost-Effectiveness of CBT
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.2.3: How did I do Cross-Browser Testing?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



7.3: Anti-Pattern: Not Using Raw Selenium WebDriver
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

7.3.1: Why I emphasized ‘Raw Selenium WebDriver’?“
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



7.4: Anti-Pattern: ‘Design a new Test Automation Framework’
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.5: Anti-Pattern: ‘Auto-Wait’
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

7.5.1: Dissect Cypress/Playwright ‘Auto-Waiting’
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


7.5.2: My Innovative Solution
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



7.6: Anti-Pattern: ‘Test-Replay’
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





8: API Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

8.1: Anti-Pattern: Fixated with GUI tools such as SoapUI or Postman
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


8.2: Anti-Pattern: Lack of text manipulation skills
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


8.3: Anti-Pattern: Lack of Continuous Execution
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


8.4: Anti-Pattern: Lack of dynamic test data management capability
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


8.5: Anti-Pattern: Confined to a proprietary tool
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

8.5.1: At risk of deprecation, unnecessarily
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.






9: Mobile/Desktop Test Automation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

9.1: Anti-Pattern: Attempting Mobile Test Automation Before Achieving Successful Web Test Automation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


9.2: Anti-Pattern: Not using raw Appium
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


9.3: Anti-Pattern: No Parallel Testing Lab
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


9.4: Anti-Pattern: Fixated with Real Device Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





10: Test Execution
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

10.1: Anti-Pattern: Execute a Suite in the Development Tool
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.2: Anti-Pattern: Assuming Automated Tests Will Always Pass After Creation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.3: Anti-Pattern: Run in CI Servers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.4: Anti-Pattern: Full Test Suite Runs Overnight Only
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.5: Anti-Pattern: Prioritizing Tests in Execution
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

10.5.1: A Story of Prioritizing Tests
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.5.2: Why Prioritizing Automated Test is Wrong?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



10.6: Anti-Pattern: Don’t run the whole suite often
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


10.7: Anti-Pattern: “Parallel Execution on one machine”
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

10.7.1: Challenges of Running an Automated Test Suite in Parallel
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.






11: Performance Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

11.1: Anti-Pattern: Conducted too late
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


11.2: Anti-Pattern: Don’t run performance testing frequently
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


11.3: Anti-Pattern: Skip AJAX Operations
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


11.4: Anti-Pattern: Optimizing Without Automated End-to-End Regression Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


11.5: Anti-Pattern: Lack the comparison history
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





12: Load Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

12.1: Anti-Pattern: Only Testing Simple Operations
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


12.2: Anti-Pattern: Protocol-based Load Testing for Modern Dynamic Web Apps
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


12.3: Anti-Pattern: Overestimating the Required Load
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


12.4: Anti-Pattern: Rely on Expensive Tools or Patch with Money
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


12.5: Anti-Pattern: Don’t run it frequently
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





13: Leadership
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

13.1: Anti-Pattern: Just Love The Idea of Test Automation, But No Commitment
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


13.2: Anti-Pattern: No Time or Resources Allocated for Automated Test Stabilization and Maintenance
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


13.3: Anti-Pattern: Developers delay fixing newly discovered defects by Continuous Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


13.4: Anti-Pattern: Lack of Team-Wide Adoption of E2E Test Automation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


13.5: Anti-Pattern: No Training Provided
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


13.6: Anti-Pattern: Not Seeking External Help
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





14: Miscellaneous
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

14.1: Anti-Pattern: Testing in Production
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

14.1.1: Why “Testing in Production” is So Common?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


14.1.2: Challenges:
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


14.1.3: My Solutions
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



14.2: Anti-Pattern: Manual and Performance Testing Operate in Isolation, Not taking Advantage of Automated E2E Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


14.3: Anti-Pattern: Production Releases Do Not Require Automated End-to-End Testing Reports
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.





15: Afterword
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

15.1: My 35-Word Functional Test Automation Strategy
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

15.1.1: Why does this strategy work?
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



15.2: My Test Automation Formula
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.









Appendix I: Anti-Patterns List
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.




Appendix II: Benefits of E2E Test Automation and Continuous Testing
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

To Wise Executives
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

Executives get financial rewards
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


My Experience
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Advice
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Challenge
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



To Software Managers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

Unrealistic Expectations
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


E2E Test Automation is far beyond just verification
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Continuous Testing is a manager’s “best friend”
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Challenge to introduce CT
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Advice on introducing CT to your project
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Advice on project management with CT
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



To Business Analysts
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

Test data creation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Quick application navigation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Self-help test data generation
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Performing a sequence of steps
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



To Developers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

Developers spend 50+% of their time doing manual testing, anyway
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Benefits of Test Automation for Developers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


My Experience
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



To Software Testers (Auto & Manual)
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

The Reality
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


The Hope
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


The Help
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.



To Customers
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.

My Experience
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.


Showing Test Automation to Customers makes sense
This content is not available in the sample book. The book can be purchased on Leanpub at http://leanpub.com/end-to-end-test-automation-anti-patterns.






Resources


Books



	
Practical Web Test Automation by Zhimin Zhan




Practical Web Test Automation is the book to guide you to the test automation success on web apps using Selenium WebDriver.




	
Practical Continuous Testing by Zhimin Zhan




The second book of “Practical” series, focuses on how to effectively execute automated functional tests in a Continuous Testing server.




	
Selenium WebDriver Recipes in Ruby by Zhimin Zhan




The problem-solving guide to Selenium WebDriver with over 150 ready to run recipe test scripts.




	
API Testing Recipes in Ruby by Zhimin Zhan




The problem-solving guide to testing API such as SOAP and REST web services.




	
Learn Ruby Programming by Examples by Zhimin Zhan and Courtney Zhan




Master Ruby programming to empower you to write test scripts.










Tools



	
TestWise IDE




AgileWay’s next-generation functional testing IDE supports Selenium WebDriver and Appium.




	
BuildWise Server




AgileWay’s free, open-source and international award-winning Continuous Testing server, purposely designed for running automated UI tests with quick feedback.




BuildWise Agent: designed to work with the BuildWise server for parallel test execution.










Blog



	
The AgileWay




Zhimin and Courtney Zhan share their original insights, lessons, and best practices on Substack, based on more than combined 30 years of hands-on experience in end-to-end test automation, Continuous Testing, and Agile software development.




	
Software Side Hustler




In this newsletter, Zhimin draws on more than 20 years of experience to offer insights and practical lessons for ambitious software professionals looking to launch side hustles—whether that involves developing apps, creating digital products like content or books, or generating income through consulting and software testing.
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