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Fig. 1 Framework for test intent-based web test repair
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System Prompt: You are a web testing gxﬁert. Given an html, first analyze which are the main
i

elements, then list the main elements an

eir xpath expressions (absolute xpath or relative xpath).

Note: The xpath expression must follow the xpath syntax and be able to find the corresponding element.
User Prompt: Given an html: <HTML Source Code> Please list all major interactable elements and R

their corresponding correct xpaths.

Assistant: <List of Major Elements and Xpath>

LLM

F TR

System Prom%t: You are a validator of the web's major interactable elements and their xpaths. Given an
html, the Eosm le main elements, and the xpath corresponding to the elements, you need to check if you

can find t

e corresponding elements in the html according to the syntax rules of the xpath and whether

there are any major elements that are not listed. You need to firstly re-extract the main elements and their )+
corresponding xpaths, and then compare your own answer with the provided one. Consider all the factors
together and double-check if xpath finds the corresponding element accurately and then get the correct

answer.

User Prompt: Given an html: <HTML Source Code> The
corresponds to the elements: <List of Major Elements and

E/ossible main elements and the xpath that
(path> Please check whether these main

elements and their corresponding xpaths are correct in this html page. Please leave them unchanged if they
are correct, or correct them if they are not. List all major elements and their corresponding correct xpath

expressions. No further explanations are required.

Assistant: <List of Checked Major Elements and Xpath>

LLM

LR

System Prompt: You are a web application testing expert. Given a test case and its filename and the main
elements of the page, try to understand what the test case is testing and give its test intent.

User Prompt: The test case filename is <Filename> Test case: <Original Test Case> The main elements

of the currently tested page: <List of Checked Major Elements and Xpath> Please give the test case RFA

operation intent.

Assistant: Test Intent: <The Test Steps> + <Overall Intent>

LLM

T 34

System Prompt: You are a web application testing expert. When the web application was updated, the
test cases failed. Given the sets of maﬂor elements of the old and new versions and the error reporting

information, analyze the reasons for t

e failure of the test case.

User Prompt: The major elements of the old version: <Major Elements List of Old Version> The major )"
elements of the new version: <Major Elements List of New Version> The error message:
<errorMessage> Please comgare the main elements of the two versions to find out what changed and

analyze the root cause and ot
likely the root cause.>

er reasons for test case failure. <Note: The first element removed is most

Assistant: <The Root Cause> + <Other Possible Causes> x5

LLM

e )

B2 B I o3 A B B s 1) 7 431

Fig. 2 Examples of prompts for the broken test analysis phase
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Table 2 Example of extracted fine-tuning data
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1. “Username” xpath="//*[ @id="login name”
A% Xpath 2. “Password” xpath="//*[ @id="usr password” ]”

3. “Signin” xpath:“//*[@id:“next" 1

1. “Username” xpath="/html/body/div/form/div[ 1 |/input”
%64} Xpath 2. “Password” xpath="/html/body/div/form/div[ 2 |/input”

3. “Sign in” xpath="/html/body/div/form/input”
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System Prompt: You are a web test case fixer now. Given the test intent, a failing test case, error

reporting information, possible causes of failure, and new version element information, you are asked to
update and fix the test case without changing the test intent(Tested elements still need to be tested,

untested elements should not be tested in the new version, and deleted elements should not be testedg. J::DE
Test input format requirement means in send_keys, based on the input box type, such as email, birthday,

give input data that satisfies the format, for example, that the input in the email input box should be in

email format, the input in the birthday input box should be in date format, etc. <Note: Before outputting

the new test case, make sure that the xpath in the test case that also appears in the error message 1s not

consistent with the original (consistent means that the fix was not successful).>
User Prompt: The web application was %Edated from version A to version B, and the test cases failed.

Broken test case: <Original Test Case>

e possible test intent of this test case: <Test Intent> The

error message: <errorMessage> The possible cause of failure: <Possible Cause> new version html:

<New Html Source Code>

and finally return the entire updated test case. <Note: Consider whether

meets potential format requirements.>

Assistant: <Candidate Repairs> x5
LLM

ease update and fix the test cases accordin%hto the information provided

e test input after the test fix

Mt HERE

System Prompt: You are a web testing expert. A test case fails after a web application update, and now
you need to analyze whether there is a (Fossibility of fixing it (add steps, remove steps, change xpath,

change the operating logic, etc.). Base

change C sed on the test case name, you can analyze the overall test intent and
if it will ultimately meet the overall intent, it can be fixed.

P

User Prompt: Given the test name, the broken statement and old-version's html, you will find out what
the broken statement is doing, then describe the operation in as much detail as possible <what's the

purpose of the statement>.

e test name: <Filename> The broken statement: <Broken Statement> The

old version HTML source code: <Old Html Source Code>.

Assistant: <Intent of the Broken Statement>

LLM

*** Second round of dialogues ***

User Prompt: Given the test name, a detailed description of the broken statement, and the new version

HTML, determine if the test case can still be fixed correctly for the new version. The test name:

<Filename> The description of the broken statement: <Intent of the Broken Statement> the new version A
HTML source code: <New Html Source Code> Please answer with the format: <yes/no>.

Assistant: <Yes>/<No>

LLM

EEIEII

3 RN BIE 2 B B s il 7 4
Fig. 3 Examples of prompts for the broken test repair phase
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Table 3 Applications from previous research dataset

NI P AV IHRA HA S
AddressBook 30 4.0 6.1
Claroline 7 1.10.7 1.11.5
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Table 4  Statistics of self-collected dataset

o7 PR AV IFRAS BRA iRV LIZIRES KA
Admidio 12 4.2.0 4.2.13 63 5
Collabtive 2 3.0.0 3.1.0 43 5
MantisBT 11 2.243 2.26.0 40 23
MRBS 2 LIL1 L1L4 30 5
PHP-Fusion 5 9.03.90 9.10.30 160 69
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Table 5 Comparison of correct repair rates for LetTe with other baseline methods

SR %i&i}ﬂﬂ%&‘ﬂ% TERA B 5 1% A 4614
4% WATER VISTA WEBEVO SFTM UITESTFIX LetTe
AddressBook 8 1 2 0 2 2 6
Claroline 29 0 24 0 0 24 26
Collabtive 5 3 1 2 0 3 2
MantisBT 38 18 4 19 6 24 30
MRBS 25 0 4 0 2 4 15
PER ' 105 22(21%) 35(33%) 21(20%) 10(10%) 57(54%) 79(75%)
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Table 6  Comparison of correct repair rates for test intent ablation experiment
1B EH1%/%
Jii: EBIER/%
Admidio MantisBT PHP-Fusion Collabtive MRBS
LetTe 100 82.61 82.61 100 100 85.05
LetTe,; 80 69.57 71.01 80 100 72.90
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Table 7 Influence of different LLMs on the repair effectiveness of our approach
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A web test case repair approach based on test intent

TAO YingJie'! WANG WeiWei’ GUO JunXia"

(1. College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029 ;

2. College of Information Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: Web test case automatic repair technology plays a crucial role in the maintenance of web application test
suites. As web applications are frequently updated, changes may introduce web elements in new versions, causing
test cases to fail. A major issue with existing methods is the lack of effective representation of the test intent and
analysis of the reasons for failure, resulting in a failure to guide and assist in test case repair at a macro level. This
makes it impossible to effectively repair broken test cases caused by test flow changes or propagated breakages.
Empirical analysis shows that test intent and causes of failure are very useful for test case repair. This paper pro-
poses a test intent-driven web test repair approach named LetTe (guiding LLM to fix Web Ul tests based on test
intent) , which first parses the test intent and failure reasons of broken web test cases, and then guides the large lan-
guage model (LLM) to fix them via prompt design and fine-tuning. LetTe’s repair logic simulates that of a human
expert—given the test intent and reasons for failure, “think about” possible repair plans and then generates repair
candidates via the corresponding chain-of-thought. This paper evaluates LetTe across seven Web applications col-
lected from open-source websites and publicly available datasets. The experimental results show that our approach
achieves a 75% correct repair rate, which is higher than that of all baseline methods.

Key words: test intent; Web application test; test case repair; large language model
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