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Motivation and Background
§ Web GUI test automation relies heavily on scripted test cases, utilizing tools such as 

Selenium[1], Cypress[2], Puppeteer[3], and Playwright[4]. These scripts rely on fragile locators 
that often break when the web pages evolve [5] [6].

§ To address this, the script-free testing tool [7] [8] offers an alternative by enabling test cases to 
be written in natural or Domain-Specific Language (DSL), avoiding the use of locators, and 
automatically converting them into Selenium test cases.

§ This project proposes a language-agnostic framework that converts script-based test cases 
from the four most used web testing tools into a DSL version for script-free testing and then 
allows the generation of commands for all four testing tools.

§ Enabling this two-way conversion between script-based and script-free formats would lower 
maintenance costs, enhance test portability, and encourage reusable, resilient test 
automation. Researchers and practitioners would benefit from such a framework.
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Student Task and Responsibilities
§ Develop a framework to automatically convert script-based test cases (from Selenium, Cypress, 

Puppeteer, and Playwright) into a DSL compatible with an existing script-free testing tool. Extend 
the tool to support generating executable commands for Cypress, Puppeteer, and Playwright.

§ Students must first expand the DSL to cover a complete range of web GUI actions. This includes 
navigation, waits, assertions, clicks, text input, and option selection. The goal is to ensure that all 
operations in script-based tests can be expressed in the DSL.

§ Next, they should implement a conversion strategy. This can be an AST-based transpiler that 
parses and rewrites test scripts into the DSL, or an LLM-based agent using prompt engineering 
or fine-tuning on paired examples of script-based and DSL tests.

§ Finally, the script-free tool must be extended to optionally generate test cases in Cypress, 
Puppeteer, and Playwright. The framework implemented must be evaluated using the E2EGit 
web GUI test suites [9], and all findings must be thoroughly documented.
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Minimum Expectation and Extensions
§ The minimum expected result is the implementation of a framework that converts script-based 

test cases into a DSL supported by the existing script-free testing tool, along with the 
generation of executable commands for at least one testing tool, besides Selenium.

§ The group must extend the DSL to represent a full set of web GUI actions and implement at 
least one conversion strategy, either AST-based or LLM-based.

§ The framework should be designed for maintainability and extensibility, with proper testing. 
The group must validate their solution using at least part of the E2EGit test suites. A live 
demonstration of its conversion and execution capabilities must be given.

§ Potential extension points:
§ Explore and compare both conversion strategies to evaluate robustness and accuracy.
§ Conversion of all available web GUI test suites in the dataset and perform a detailed 

evaluation of the execution fidelity.
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Week 1 (13.10. – 19.10.)M1 Kick-Off & Introduction

Week 2 (20.10. – 26.10.)
Planning, Requirements 
Engineering, and Design

Week 3 (27.10. – 02.11.)M2

Week 4 (03.11. – 09.11.)
1st Coding Cycle 
Implementation of 
prototype (no complete 
workflow implementation 
expected)

Week 5 (10.11. – 16.11.)

Week 6 (17.11. – 23.11.)

Week 7 (24.11. – 30.11.)M3

Week 8 (01.12. – 07.12.)
2nd Coding Cycle 
Implementation of 
complete workflow

Week 9 (08.12. – 14.12.)

Week 10 (15.12. – 21.12.)M4

3rd Coding Cycle
Improvements and 
extensionsWeek 13 (05.01. – 11.01.)

Week 14 (12.01. – 18.01.)

Week 15 (19.01. – 25.01.) M5 Finalization code (code 
freeze after week 15)

Week 16 (26.01. – 01.02.) Final documentation and 
report writing/submission

Week 17 (02.02. – 08.02.)M6

Milestones:
• M1: Project Kick-Off
• M2: Code Design Submission
• M3: Demonstration of Prototype

• M4: Demonstration of Complete Workflow
• M5: Final Code Submission
• M6: Final Report Submission
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Working Mode
§ Weekly meetings with advisor (will be arranged taking into account all schedules)
§ Expected are at least one additional weekly group-internal meeting and active discussions on 

Slack/Discord
§ Kick-Off Meeting: in the week of 13th October 2025 (details will be announced)
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Other Information
§ Prerequisites: Programming experience, preferably in JavaScript or Python, is needed for 

this project. Familiarity with web testing tools such as Selenium, Cypress, Puppeteer, or 
Playwright would be beneficial. Prior attendance in courses related to Software Engineering 
or Web Engineering is highly recommended.

§ Deliverables: Source code, its documentation, and a publishable report (incl. the evaluation 
results), ideally to submit to a conference (e.g., as a Demo paper) or at least publish as a 
technical report on arxiv.org.

§ Number of Participants: 2-4
§ Target Group: Bachelor and Master students
§ Industrial partner: None (done at RUB)
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Contact

Thiago Santos de Moura, M.Sc.
Research Associate / PhD Student

§ Room:  MC 4.115
§ E-Mail: thiago.santosdemoura@rub.de
§ Office hours: By Arrangement

§ https://scholar.google.com/mourats/
§ https://www.linkedin.com/in/mourats/
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