
                          
  

  
Bachelor Topic 

Leverage LLM for Maintenance of Web Element 
Locators in Automated GUI Tes<ng 

Mo<va<on and Background: 
To automate web GUI tes6ng, DOM-based GUI test scripts can be used. They heavily rely on locators 
to interact with elements on a web page, such as iden6fying and filling input por6ons (e.g., form 
fields), execu6ng computa6ons by loca6ng and clicking buHons, and verifying output correctness by 
loca6ng result-displaying elements [1]. Locators must be regularly checked for accuracy and may 
need updates at each soMware release. Some6mes, even a slight modifica6on of the SUT has a 
massive impact on locators, causing test breakages. These test breakages are not defects or bugs in 
the SUT but failures in the test automa6on code that require addi6onal maintenance. The 6me 
required for this maintenance can range from quick and simple fixes to slow and complex ones, but 
in all cases, it takes 6me away from developing new features [2]. 
 LLMs can reduce this maintenance effort by recovering broken locators or selec6ng new 
ones based on similarity with the intended element [3]. Although the original VON Similo study used 
GPT-4, it raised important concerns regarding cost and privacy [4]. Since then, the availability of 
open-source and locally deployable models has increased, making it feasible to explore solu6ons that 
run without external API dependencies. Moreover, the study did not apply prompt engineering, 
which opens opportuni6es to assess whether structured techniques such as Chain-of-Thought can 
improve the precision of element selec6on. Recent works have also been limited to Selenium and 
Robot Framework [4, 5]. At the same 6me, modern frameworks like Cypress and Playwright are 
widely used in web development and have different interac6on paHerns and locator behaviors. 
These characteris6cs may influence the effec6veness of LLM-based assistance and deserve further 
inves6ga6on. 

Student Task and Responsibili<es:  
• Implement the state-of-the-art approach in a modern web tes6ng framework like Cypress or 

Playwright. 
• Propose and include improvements on how locators are fixed or how dynamic locators can 

be used to be resilient to changes in the SUT. 
• Run experiments using local and open-source LLMs to compare the effec6veness of each 

approach. 
• Inves6gate the applica6on of prompt engineering techniques in the context of locator repair. 
• Analyze the results and document your findings. 

Deliverables: 
• An implementa6on of a tool or dependency that automa6cally fixes locators in Cypress or 

Playwright scripts using LLMs. 
• Evalua6on ar6facts, such as datasets, tools, and benchmark results. 
• Documented findings of the conducted experiments. 

Pre-Requisites: (Programming Languages, OS, Skills, Papers, etc) 
Experience with JavaScript or TypeScript, especially with web tes6ng frameworks. Familiarity with 
LLMs and prompt engineering techniques is also recommended. 
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