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Abstract

Web applications (web apps) have become a
key arena for large language models (LLMs)
to demonstrate their code generation capabili-
ties and commercial potential. However, build-
ing a benchmark for LLM-generated web apps
remains challenging due to the need for real-
world user requirements, generalized evalua-
tion metrics without relying on ground-truth
implementations or test cases, and interpretable
evaluation results. To address these challenges,
we introduce WebCoderBench, the first real-
world, generalized, and interpretable bench-
mark for web app generation. WebCoderBench
comprises 1,572 real user requirements, cover-
ing diverse modalities and expression styles
that reflect realistic user intentions. Web-
CoderBench provides 24 fine-grained evalua-
tion metrics across 9 perspectives, combining
the rule-based and LLM-as-a-judge paradigms
for fully automated, objective, and general eval-
uation. Moreover, WebCoderBench adopts
human-preference-aligned weights over met-
rics to yield interpretable overall scores. Ex-
periments across 12 representative LLMs and
2 LLM-based agents show that there exists no
dominant model across all evaluation metrics,
offering an opportunity for LLM developers to
optimize their models in a targeted manner for
a more powerful version.

1 Introduction

Web applications (web apps), leveraging their
standardized, lightweight, cross-platform charac-
teristics and vast customization ecosystem, have
emerged as a key battleground for large language
models (LLMs) to capitalize on their commercial
potential. In industrial scenarios, LLMs take user
requirements as input and automatically generate
the code of the corresponding web app as output.

*Equal contribution.
†The email address of the first author is: chenx-

uliu@stu.pku.edu.cn
‡Corresponding authors.

For these LLMs, a real-world, generalized, and in-
terpretable benchmark not only facilitates objective
understanding of their capabilities but also provides
critical direction for subsequent optimization.

Benchmarking LLM-generated web apps de-
mands substantial manual effort and specialized
design to address three key challenges. First, the
dataset of the benchmark should be collected from
real-world user requirements (authenticity). Due
to the various backgrounds, users can describe their
requirements in different styles and expect web
apps of diverse complexities and specialization. It
is necessary to keep the authentic user requirements
to reflect real usage. Second, the evaluation met-
rics of the benchmark should be general to accom-
modate the open-ended nature of natural-language
instructions (generality). Real-world requirements
are often vague and can be satisfied through mul-
tiple implementations and designs, making it im-
practical to rely on fixed ground-truth implemen-
tations or test cases. Third, the evaluation results
produced by the benchmark should both align with
user preferences and provide interpretable insights
(interpretability). User satisfaction with web apps
is inherently multi-dimensional, shaped by diverse
preferences that correspond to different LLM ca-
pabilities. Hence, fine-grained and interpretable
evaluation outcomes are essential for comprehen-
sive analysis and targeted improvement.

Existing benchmarks for evaluating LLMs on
web app generation fall into three main categories,
each facing limitations in addressing the aforemen-
tioned challenges. First, synthetic benchmarks (Lu
et al., 2025; Sun et al., 2025; Zhu et al., 2025; Xu
et al., 2025; Zhang et al., 2025) construct datasets
using LLM-generated or expert-written natural lan-
guage requirements, failing to capture the diver-
sity and authenticity of real-world user expres-
sions. Second, reference-based benchmarks (Bel-
tramelli, 2018; Vu et al., 2025; Li et al., 2024; Gui
et al., 2024; Yun et al., 2024; Gui et al., 2025) re-
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quire LLMs to reproduce web apps from provided
screenshots or sketches, thus lacking the generality
needed to evaluate open-ended user requirements.
Third, arena-style benchmarks (LMArena.ai, 2025;
Xiao et al., 2025) collect real-world user require-
ments and rank LLMs through large-scale human
voting in blind evaluations (Chiang et al., 2024).
While these results align with human preferences,
such benchmarks depend heavily on manual anno-
tations and fail to deliver fine-grained, quantitative
evaluations for a deep analysis.

To fill this gap, we propose WebCoderBench,
the first real-world, generalized, and interpretable
benchmark offering comprehensive and automated
evaluation metrics for LLM-based web app gen-
eration. For authenticity, WebCoderBench con-
tains 1,572 real-world user requirements collected
from an online LLM service of our industrial part-
ner. The collected requirements span multiple
modalities and cover a wide range of expression
styles, from precise to ambiguous and from tech-
nical to colloquial, corresponding to expected web
app artifacts of varying complexity, faithfully cap-
turing the expressions of real users. For gener-
ality, WebCoderBench provides 24 fine-grained
evaluation metrics across 9 perspectives, combin-
ing rule-based metrics with the LLM-as-a-judge
paradigm to achieve fully automated and objective
evaluation without relying on ground-truth imple-
mentations or test cases. For interpretability, We-
bCoderBench not only reports scores of individual
metrics, but also leverages user-preference-based
weights across metrics to derive an overall score
that aligns with real-world user priorities, provid-
ing both quantitative and human-aligned insights.

Experiments across 12 representative LLMs and
2 LLM-based agents demonstrate that WebCoder-
Bench provides interpretable and human-aligned
evaluations of web app generation. The results
reveal users’ varying preferences across different
perspectives of web app quality and uncover the
strengths and weaknesses of existing models in de-
tail, offering actionable insights for improvement.
Notably, even the most advanced LLMs fail to
achieve the highest scores across all 24 metrics.

In summary, this paper makes the following
main contributions:

• We present WebCoderBench, the first bench-
mark that enables comprehensive, inter-
pretable, and automated evaluation for web
app generation.

• We build a dataset of 1,572 real user require-
ments, faithfully capturing real-world usage.

• We design 24 fine-grained evaluation metrics
spanning 9 perspectives, integrating the rule-
based and LLM-as-a-judge paradigms, with
human-preference-based weighting for inter-
pretability and fairness.

• We evaluate 12 representative LLMs and 2
LLM-based agents on our benchmark. The
results show that WebCoderBench can pro-
vide interpretable results for targeted improve-
ments of existing LLMs. Our results are pub-
licly available1.

2 Related Work

This section first introduces LLM-driven systems
capable of generating web apps, and then lists
benchmarks for evaluating their capabilities.

2.1 LLM-Driven Systems for Web App
Generation

LLM-driven systems for web app generation
mainly fall into three categories. The first category
is foundation models, including general-purpose
models (e.g., GPT5 (OpenAI, 2025), Claude (An-
thropic, 2025b), Gemini (Team et al., 2023),
DeepSeek (Liu et al., 2024), Qwen (Yang et al.,
2025), Doubao (ByteDance, 2025a)) and code-
specialized models (e.g., DeepSeek-Coder (Guo
et al., 2024), Qwen-Coder (Hui et al., 2024), Star-
Coder (Li et al., 2023)). These models serve
as the core reasoning engines, capable of multi-
language code synthesis, long-context reasoning,
and supporting iterative repairs via execution feed-
back. The second category is IDE/CLI-centric
coding agents (e.g., Cursor (Anysphere, 2025),
Trae (ByteDance, 2025c), Windsurf (Windsurf,
2025), and Claude Code (Anthropic, 2025a)).
These agents support manipulating local projects
through project bootstrapping, dependency resolu-
tion, multi-file editing, and command-line tool con-
trol. The third category is chat-based coding agents
(e.g., Manus (Manus, 2025), MiniMax agent (Mini-
Max, 2025a), Doubao Coding (ByteDance, 2025b),
and Lovable (Lovable, 2025)). These agents pro-
vide an accessible conversational interface to trans-
late natural language requirements directly into

1https://huggingface.co/spaces/CompileError/
WebCoderBench
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web applications, often utilizing cloud-based sand-
boxes for instant rendering and deployment without
requiring local environment setup.

2.2 Benchmarks for Web App Generation

Web app generation has long been an active
research topic. Since the pioneering work of
pix2code (Beltramelli, 2018), a large body of
benchmarks and datasets (Bhathal and Gupta, 2025;
Vu et al., 2025; Li et al., 2024; Gui et al., 2024;
Yun et al., 2024; Gui et al., 2025) has focused on
generating web apps from screenshots or sketches.
These approaches typically conduct evaluation by
comparing the generated web app code or rendered
screenshots against the corresponding ground-truth
code or original screenshots.

In recent years, the emergence of LLMs has
greatly lowered the barrier to web app generation,
enabling users to create customized applications
through natural-language or multi-modal require-
ments. However, as summarized in Table 1, ex-
isting benchmarks fall short of addressing the full
spectrum of the three challenges in this domain.
First, some benchmarks rely on LLM-generated or
expert-curated requirements, failing to capture the
authenticity and diversity of real user behavior. Sec-
ond, some benchmarks depend on predefined test
cases or ground-truth code for evaluation. Third,
some benchmarks are not fully automated, heavily
relying on manual labeling.

3 Dataset

WebCoderBench includes 1,572 real-world user re-
quirements across 20 application categories. Of
these requirements, 1,413 are text-only, 123 in-
clude images, and 36 include URLs as additional
resources. In terms of clarity, 78 requirements are
vague, 730 are intermediate, and 764 are clear. We
further divide these 1,572 requirements into five
complexity levels with 179, 433, 658, 259, and
43 samples from simple to complex, respectively.
Overall, the dataset exhibits sufficient diversity to
represent real-world user requirements.

3.1 Data Collection

The data collection pipeline of WebCoderBench is
illustrated in Figure 1. We construct the original
dataset by collecting one week of anonymized and
filtered real-world online data from our industrial
partner and randomly sampling 5,000 user require-
ments.

Manual
Majority Voting
Incomprehensible
Lacking materials
Out of scope

Manual CheckingAnonymized
Online Dataset

Num: 5,000

Single-turn
Dataset

Num: 5,000

Filtered Dataset

Num: 1,572

Dataset + Checklist

Num: 1,572
Majority
Voting

Checklist 1

Checklist 2

Checklist 3

Manual
Checking

LLM Merging

Figure 1: The dataset construction process of WebCoder-
Bench.

Requirement: Create a Pomodoro timer application with a minimalist design     
                          that plays a sound when the timer finishes.
                         Visual style: Use #B52B2D (tomato red) as the primary color     
                          and #F9F9F5 (light yellow) as the background color.
Functional ground-truth: ["Set timer duration", "Start timer", "Pause timer",   
                                              "Reset timer", "Play sound when timer ends"]
Visual ground-truth: ["Minimalist design", "Primary color #B52B2D (tomato 
                                        red)", "Background color #F9F9F5 (light yellow)"]
Content ground-truth: ["The sound to play when timer ends"]

Figure 2: An example user requirement with its corre-
sponding ground-truth checklists.

First, to reduce bias caused by revision turns
that depend on specific model outputs in multi-turn
requirements, we merge multi-turn requirements
into single-turn ones by human experts assisted by
an LLM (Gemini-2.5-pro). Manual revisions are
made to ensure fluency and content anonymization.

Next, three human experts review each require-
ment to remove those that are incomprehensible,
lack supplementary materials (e.g., images), or
are inapplicable to native HTML scenarios. We
further conduct text-level and semantic-level de-
duplication using MinHash (Broder, 1997) and
MiniLM (Wang et al., 2020) semantic embeddings,
following the practice of ArtifactsBench (Zhang
et al., 2025). The filtered dataset retains 1,572 re-
quirements.

Finally, to enable objective evaluation, we estab-
lish ground-truth checklists for each requirement
across three dimensions: functionality, visual de-
sign, and content. We adopt three LLMs (GPT-
5-Chat-2025-08-07, Gemini-2.5-pro, and Doubao-
Seed-1.6) to infer ground-truth checklists for each
dimension. After that, human experts merge and
validate the outputs to produce the final ground-
truth checklists. Figure 2 shows an example user
requirement with its corresponding ground-truth
checklists. The checklists comprise only high-level
and minimal requirement points that the web app
artifact should satisfy.

3
11634



Table 1: Comparison with existing related benchmarks.

Benchmark Modal Sample Source Automated Metrics Ground Truth

WebGen-Bench (Lu et al., 2025) Text 101 LLM + human experts Yes LLM as a judge + test case execution Test cases
FullFront (Sun et al., 2025) Text + Image 1,800 LLM Yes Code & visual similarity + LLM as a judge Code + Images

FrontendBench (Zhu et al., 2025) Text 148 LLM Yes Test case execution Test cases
Web-Bench (Xu et al., 2025) Text 100 Human experts Yes Test case execution Test cases

WebDev Arena (LMArena.ai, 2025) Text 10,501 Real user requirements No Pairwise manual labeling -
Design Arena (Arena, 2025) Text - Real user requirements No Pairwise manual labeling -

ArtifactsBench (Zhang et al., 2025) Text 1,825 LLM + human experts Yes LLM as a judge Checklist
WebCoderBench (ours) Text + Image + URL 1,572 Real user requirements Yes (Rule-based + LLM as a judge) * preference Checklist

Table 2: Dataset statistics of WebCoderBench.

Type Number Type Number

Application Category Clarity of Requirement
- AI-powered 74 - Clear 764
- BBS 6 - Intermediate 730
- Corporate Website 41 - Vague 78
- Data Visualization 59 Style of Expression
- E-commerce 40 - Technical 683
- Enterprise Backend 116 - Colloquial 724
- Entertainment 435 - Role-playing 60
- Fintech 32 - Analogy 105
- Health Care 14 Artifact Complexity
- IoT Interface 10 - Highly Simple 179
- Multimedia 34 - Simple 433
- News Media 5 - Medium 658
- Online Education 131 - Complex 259
- Online Office Suite 3 - Highly Complex 43
- Personal Webite 49 Input Modality
- Public Service 27 - Text Only 1,413
- Scientific Demo 69 - Text with Images 123
- Social Media 13 - Text with URLs 36
- Tourism 10
- Utility Website 404

3.2 Dataset Statistics

We perform detailed and multi-dimensional classi-
fications of each requirement to enable an in-depth
analysis of the characteristics and distribution of
the dataset. The results are shown in Table 2, with
all tags manually labeled by human experts assisted
by an LLM (Gemini-2.5-pro).

In terms of application category, WebCoder-
Bench covers a wide range of web apps, includ-
ing Utility Websites (404 requirements), Entertain-
ment (435), and Online Education (131), which
together account for the majority of the samples,
reflecting the diversity of real-world web scenar-
ios. Less frequent but important categories, such
as AI-powered, Fintech, and Scientific Demo, are
also included, showing the variety of the dataset.

Regarding clarity, most requirements are clear
(764) or intermediate (730), while only a small
portion (78) are vague, showing that our dataset
primarily focuses on interpretable and executable
tasks, but also retains challenging tasks for LLMs
to explore. The style of expression dimension indi-

cates that both technical (683) and colloquial (724)
descriptions are prevalent, capturing different lev-
els of formality in user expression, with occasional
role-playing (60) and analogy-based (105) require-
ments adding linguistic diversity.

The artifact complexity dimension spans from
highly simple to highly complex outputs, with most
samples falling into medium (658) and simple (433)
levels, showing balanced difficulty for model eval-
uation. In terms of input modality, our dataset
mainly includes text-only requirements (1,413),
complemented by text with images (123) and text
with URLs (36), allowing evaluation of both uni-
modal and multi-modal understanding abilities. It
is worth noting that, unlike the task of generat-
ing code from screenshots (Beltramelli, 2018; Gui
et al., 2025), our user requirements can include im-
ages and URLs that are intended to serve as page
content rather than as reference designs.

In terms of length statistics, the shortest require-
ment in our dataset contains 3 characters, while the
longest contains 16,198 characters, with an aver-
age length of 313.74 characters. Measured using
the GPT-5 (OpenAI, 2025) tokenizer, the shortest
requirement contains 3 tokens, the longest 9,235
tokens, and the average length is 202.31 tokens.

In summary, these statistics show that our dataset
covers a wide variety of web app types, styles, and
complexities, making it promising for evaluating
LLMs in web app generation.

4 Evaluation Metrics

To comprehensively assess the quality of web
app artifacts generated by LLMs, we design a
set of evaluation metrics from multiple perspec-
tives. Inspired by practices in the text-to-image
domain (Hartwig et al., 2025), our evaluation con-
siders two major aspects: general quality and align-
ment quality. These aspects are further divided
into nine perspectives encompassing 24 detailed
evaluation metrics, jointly providing a comprehen-
sive assessment. The metrics are defined based on
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Table 3: The evaluation metrics used in WebCoder-
Bench, with rule-based metrics in white background,
while metrics using the LLM-as-a-judge paradigm are
shaded in gray. The “Input” and “Render” columns in-
dicate the input modality (S: screenshot; C: code) of
each evaluation metric and whether it requires page
rendering.

Aspects Perspectives ID + Evaluation Metrics Input Render

1. General Functionality Correctness C ✗

2. Best Practices C ✓

3. Error Handling C ✗

4. Runtime Console Errors C ✓

Code Quality

5. Static Syntax Checking (Linting) C ✗

6. General Visual Experience S ✓

7. Component Style Consistency C ✗

8. Icon Style Consistency C ✓

9. Layout Consistency S ✓

10. Layout Sparsity S ✓

Visual Quality

11. Visual Harmony Degree S ✓

12. Copywriting Quality C ✗

13. Media Quality C ✗

14. Placeholder Quality C ✗
Content Quality

15. Resource Validity C ✗

Performance Quality 16. General Performance C ✓

17. Accessibility Core Metrics C ✓

18. Cross-Browser Compatibility C ✓Accessibility
19. Mobile Device Compatibility C ✓

20. Code Redundancy Rate C ✓

General
Quality

Maintainability
21. Comment Rate C ✗

Functional Alignment 22. Functional Alignment C ✗

Visual Alignment 23. Visual Alignment C ✗Alignment
Quality

Content Alignment 24. Content Alignment C ✗

public standards (e.g., Google Lighthouse (Google,
2025), Lint (Hint, 2025; Stylelint, 2025; ESLint,
2025), W3C design principles (Consortium, 2025))
and internal guidelines from our industrial partner
(e.g., visual design and copywriting standards). All
the metrics are listed in Table 3, with detailed in-
formation provided in Appendix A. Each metric
produces a quantitative score ranging from 0 to 100,
where a higher score indicates higher quality.

4.1 General Quality

General quality measures the overall quality of the
generated web app, regardless of the specific user
requirement. We evaluate general quality from
six distinct perspectives, using a combination of
automated rule-based metrics and the LLM-as-a-
judge paradigm (with Gemini-2.5-pro as the judge
according to our experience).

Code Quality evaluates the functional correct-
ness and implementation of the generated code,
focusing on correctness, robustness, and adherence
to engineering practices.

Visual Quality evaluates the visual presentation
and design of the generated web app, emphasizing
layout consistency, stylistic coherence, and overall
aesthetic experience.

Content Quality evaluates the informativeness
and the quality of resources loaded in the generated
web app.

Performance Quality evaluates the runtime be-
havior of the generated web app, measuring the
efficiency of page rendering and resource loading.

Accessibility evaluates the disability-
friendliness and platform compatibility of
the generated web app, assessing usability across
different devices and browsers.

Maintainability evaluates the readability,
reusability, and ease of long-term maintenance of
the generated code.

4.2 Alignment Quality
Alignment quality measures how well the gener-
ated web app meets the corresponding user re-
quirements. We evaluate alignment quality us-
ing human-labeled ground-truth checklists (Sec-
tion 3.1) as references and employing the LLM-as-
a-judge paradigm (with GPT-5-chat as the judge
according to our experience). The three metrics,
namely Functional Alignment, Visual Alignment,
and Content Alignment, evaluate the consistency
between the generated web app and the user re-
quirement in terms of functionalities, visual appear-
ance, and textual/multimedia content, respectively.

4.3 Weight Assignment
After defining evaluation metrics, a crucial process
is to combine the outcome scores in a meaningful
way to generate an overall score, reflecting human
preference. Our process of generating the overall
score is shown in Figure 3. Existing studies (Lin
et al., 2025; Zhang et al., 2025) typically assign
weights to each metric either uniformly or heuristi-
cally. However, real-world users do not treat all the
metrics equally and can prioritize certain perspec-
tives (e.g., emphasizing code quality while paying
less attention to maintainability). Consequently,
heuristic weighting neither aligns with user priori-
ties nor ensures fairness.

To obtain preference-aligned weights for each
metric, we conduct an internal survey with our
industrial partner. Specifically, we ask each par-
ticipant to rank the 24 metrics according to their
perceived importance. To reduce the cognitive bur-
den on participants, each of them is first asked to
rank the nine perspectives listed in Table 3, and sub-
sequently rank the metrics within each perspective.
During a three-day survey period, our questionnaire
receives 1,076 views and 899 responses, yielding
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Figure 3: The weight assignment and evaluation work-
flow of WebCoderBench.

a response rate of 83.55%. We further filter the
responses by completion time, retaining only those
that take more than two minutes to complete. As a
result, we obtain 141 valid responses. According
to a recent study (Memon et al., 2020), a sample
size of more than 100 responses can be considered
as sufficient for ranking and regression analyses.
Among the valid responses, there are 21 data scien-
tists, 19 product managers, 22 legal personnel, 23
front-end/back-end developers, 2 designers, 39 op-
erations staff, and 15 quality assurance personnel,
according to their user personas.

We further apply the Borda Count (Young, 1974)
algorithm to extract weights from responses. This
algorithm assigns a score to each item (perspective
or metric) based on its position in each participant’s
ranking. The weight of each item is then obtained
by summing its scores across all participants and
normalizing by the total score over all items. The
weight of each metric is calculated by multiplying
its own weight by the weight of the perspective
to which it belongs. The weights of all the met-
rics sum to 1. The resulting weights are shown in
Figure 4.

The overall score of each model is calculated by
summing the z-scores (Al Shalabi et al., 2006) of
all the metrics, averaged over the 1,572 samples
in the dataset, and weighted by the corresponding
metric weights. We adopt z-scores to ensure that
the scores of different metrics are on a comparable
scale with consistent discriminability, thereby em-
phasizing the effect of the weights. The z-scores
are calculated by zi,j =

xi,j−µj

σj
, where xi,j denotes

the raw score of the i-th sample on the j-th metric,
and µj and σj denote the mean and standard devia-
tions of this metric over all samples, respectively.

Through this process, we establish a data-driven
mechanism that grounds the metric weighting
scheme in authentic human preferences rather than
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Visual Alignment: 9.46%

Content Alignment: 12.75%

Figure 4: The weight proportion of each perspective
and each evaluation metric.

arbitrary heuristics. The derived weights effectively
capture how users implicitly trade off among dif-
ferent quality perspectives, enabling our overall
evaluation score to reflect real-world user prefer-
ences.

5 Evaluation Results and Analysis

5.1 Settings

We evaluate 12 representative LLMs and 2 LLM-
based agents on WebCoderBench. The selected
models span multiple families (e.g., DeepSeek (Liu
et al., 2024), Qwen (Yang et al., 2025), Gem-
ini (Team et al., 2023), GLM (Zeng et al., 2025),
GPT (OpenAI, 2025)), multiple versions (e.g., base,
instruct, thinking, coder), multiple modalities (e.g.,
text-only, multi-modal), and multiple capability
types (e.g., standard (Chen et al., 2025; MiniMax,
2025b), agentic (Manus, 2025; MiniMax, 2025a)).
We invoke each LLM using its standard APIs with
the recommended parameters and identical system
prompts. We let each model generate a single arti-
fact for each requirement.

For LLM-based agents, we manually enter
prompts and requirements through their web inter-
faces to obtain the generated artifacts, and further
constrain their outputs to native HTML by append-
ing specific control prompts. Due to labor con-
straints, we collect artifacts for 165 requirements
from these agents, corresponding to approximately
one-tenth of the full dataset.

To enable uni-modal LLMs (e.g., DeepSeek) to
handle multi-modal requirements, we use Gemini-
2.5-pro to generate textual descriptions for each
image and provide these descriptions as input to the
uni-modal LLMs. The descriptions are restricted
to objective visual content and do not introduce
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Table 4: Weighted z-scores for each perspective, the overall score, and the ranking of each model. The percentage
value indicates how many standard deviations the weighted value deviates from the average. Rows 1–8 correspond
to open-source LLMs, rows 9–12 to closed-source LLMs, and rows 13–14 to LLM-based agents. Note that the
scores of LLMs are averaged among the whole dataset, while those of LLM-based agents are averaged among a
random subset of 165 requirements.

ID Model Code
Quality

Visual
Quality

Content
Quality

Performance
Quality Accessibility Maintainability Functional

Alignment
Visual

Alignment
Content

Alignment
Overall

Score (Sum) Ranking

1 DeepSeek-R1-0528 -0.31% -1.27% 1.81% 0.28% 1.33% 1.09% -0.98% 0.21% 0.25% 2.41% 7
2 DeepSeek-V3.1 -0.86% -1.60% -1.04% 0.82% -1.18% -0.04% 0.00% 0.35% -0.32% -3.88% 13
3 DeepSeek-V3.1-Terminus 0.17% 2.11% -1.58% 1.37% 1.09% 2.58% 0.52% -0.03% 0.03% 6.26% 4
4 DeepSeek-V3.1-Thinking -0.98% -1.51% -0.44% 1.17% -1.05% -0.04% -0.14% -0.24% -0.50% -3.73% 12
5 GLM-4.5 0.28% 2.33% 5.03% 0.46% 0.17% 0.61% 1.58% 0.84% 0.46% 11.76% 2
6 Qwen3-Coder-Plus -0.63% -1.65% -0.43% 1.70% 0.89% 1.51% -1.55% -1.04% -1.10% -2.31% 11
7 Qwen3-235B-A22B-Instruct -1.38% 0.32% -0.60% 0.68% 0.22% 0.53% -0.05% -0.01% 0.25% -0.04% 10
8 MiniMax-M2 1.13% -0.94% -0.56% 0.40% -1.06% 2.27% 3.20% 1.50% 1.96% 7.89% 3
9 Gemini-2.5-Pro 0.89% 0.99% -0.26% -2.25% 0.33% -1.74% 0.91% 1.02% 0.38% 0.27% 8
10 GPT-4o-2024-11-20 -2.00% -1.69% -1.91% -2.49% -0.41% -5.37% -11.04% -6.62% -7.12% -38.65% 14
11 GPT-5-Codex-High 0.41% 2.30% -1.14% -2.14% 1.78% -7.52% 2.10% 1.80% 2.39% -0.03% 9
12 GPT-5-High 2.15% 1.36% -1.17% 1.27% -2.05% 0.88% 5.51% 2.36% 3.50% 13.81% 1
13 Manus 0.25% -0.76% 0.85% -0.56% -1.00% 1.58% 3.29% 0.33% 1.26% 5.24% 5
14 MiniMax Agent -0.21% -2.45% 6.27% -1.39% -1.30% 1.00% 1.71% 0.77% 0.03% 4.43% 6

any additional information beyond what is observ-
able in the original images. Our goal is to evaluate
each model based on the modalities supports by it,
rather than penalizing uni-modal models for lack-
ing visual capabilities (e.g., assigning a score of
zero or excluding them from multi-modal require-
ments). We believe that this setup provides a fair
comparison under modality constraints.

Due to the diversity of user requirements, we
observe two distinct usage patterns for images and
URLs. A majority of the requirements ask the LLM
to use images and URLs as reference examples
for implementation (95/123 for images and 29/36
for URLs). The remaining requirements ask the
LLM to include images and URLs as assets in the
final generated web apps (28/123 for images and
7/36 for URLs). For all requirements, we encode
images in the base64 format before passing them
to the model, and URLs are included as strings
within the input specification. For requirements
that treat images and URLs as assets, the generated
web app includes images in the base64 format and
incorporates URLs as hyperlinks in the final output.

5.2 RQ1: Main Results
We present the weighted z-scores for each perspec-
tive, the overall scores, and the model rankings in
Table 4, and the raw scores of the 24 evaluation
metrics in Figure 5. Detailed z-scores for each
metric are provided in Appendix B due to space
limits.

Across all the evaluated LLMs and agents,
GPT-5-High attains the highest overall score,
greatly outperforming other models through its
strong ability to align with requirements and its

1 2 3 4 5 6 7 8 9 10 11 12 13 14
LLMs & Agents (ID)

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

Ev
al

ua
ti

on
 M

et
ri

cs
 (

ID
)

55 54 56 54 58 55 56 73 68 49 75 79 66 60
96 96 96 96 96 95 95 96 95 96 93 96 95 96
79 79 76 79 73 80 79 59 76 86 69 51 66 64
95 92 96 91 98 97 92 93 93 84 96 95 90 90
98 97 98 96 98 97 95 90 95 98 94 90 100 100
54 41 86 41 87 46 73 56 78 59 94 91 54 51
97 98 98 98 98 99 99 94 96 100 97 95 100 92
58 78 66 78 72 60 64 74 85 60 74 67 53 61
87 90 89 90 89 90 92 89 85 92 81 81 88 89
88 83 88 83 86 87 82 83 81 75 87 85 85 84
70 69 70 69 69 69 67 69 67 65 67 69 68 68
99 99 99 99 99 99 99 99 99 99 99 99 99 98
57 52 38 57 78 43 52 38 47 47 47 38 54 89
96 93 93 92 100 95 95 99 98 98 99 99 96 100
88 69 76 70 93 80 68 77 72 56 68 75 84 95
97 98 98 98 97 99 97 97 94 94 94 98 96 95
93 91 93 91 92 93 92 90 92 94 94 89 92 92
96 96 96 96 97 96 96 96 96 94 96 97 95 95
89 83 89 82 84 89 90 82 84 90 92 77 87 88
96 96 97 96 96 98 97 94 93 94 93 91 91 87
79 76 81 76 78 78 77 82 75 66 63 81 82 83
88 89 90 89 91 87 89 94 90 73 92 97 93 91
93 93 92 92 94 90 92 96 95 77 96 98 92 94
89 88 88 87 89 86 89 92 89 74 93 95 90 88

Figure 5: The detailed raw scores of 24 evaluation met-
rics for each LLM and LLM-based agent, with the x-axis
indices denoting the IDs of evaluation metrics (corre-
sponding to Table 3), and the y-axis indices denoting
the IDs of models (corresponding to Table 4).

consistently positive results across most perspec-
tives. Among the open-source LLMs, GLM-4.5
achieves the best effectiveness and ranks second
overall, while MiniMax-M2 also performs compet-
itively. In contrast, GPT-4o exhibits the weakest
effectiveness, with all scores falling below the av-
erage and six out of nine perspectives ranking last
among all LLMs.

There exists no single model that dominates all
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perspectives. GLM-4.5 is the only model achieving
above-average effectiveness across all nine perspec-
tives, indicating balanced and reliable capabilities.
However, even GLM-4.5 cannot outperform the av-
erage in all the 24 fine-grained evaluation metrics,
suggesting that current LLMs remain specialized
rather than universally strong. The competition
among the LLMs remains tight, with no single
model emerging as decisively superior. Given our
comprehensive and interpretable evaluation met-
rics, LLM developers are able to optimize their
models in a targeted manner for a more powerful
future version.

The comparison between open-source and
closed-source models reveals a rapidly narrowing
effectiveness gap. Although GPT-5-High remains
the most effective model overall, the strong effec-
tiveness of GLM-4.5 and MiniMax-M2 shows that
recent open-source LLMs are increasingly compet-
itive, with less than a 6% gap from GPT-5-High.

The results also illustrate the accelerated pace
of model evolution and development. The models
released within the past year consistently obtain
high scores across multiple evaluation perspectives,
while earlier models such as GPT-4o exhibit sub-
stantial gaps, performing below average in all per-
spectives and falling behind newer models by a
considerable margin. This divergence highlights
the rapid turnover in LLM effectiveness.

The LLM-based agents generally score above
average but fall short of expectations. Their ability
to access online resources and generate complex
pages results in low performance and accessibil-
ity due to the increased complexity of external
resources. The complexity of the generated UI
further degreades visual quality. However, these
agents typically align well with user requirements
due to their planning and task-oriented reasoning
capabilities. This trend can also cause an LLM-
based agent to be less effective than its base model.
For example, the overall score of MiniMax Agent
is lower than that of MiniMax-M2, indicating that
while agents introduce enhanced capabilities, these
strengths come at the cost of performance and vi-
sual consistency.

Compared to coder models (e.g., Qwen3-Coder-
Plus and GPT-5-Codex), generalist models (e.g.,
Qwen3-Instruct and GPT-5-High) present better
effectiveness, showing that the task of web app
generation requires not only coding ability, but
also general understanding of requirements and
real-world knowledge. This finding also aligns to

Table 5: The overall scores averaged over the models
and the questions for each question type.

Type Score Type Score
Clarity of Requirement Input Modality
- Clear -0.02% - Text Only 0.85%
- Intermediate -0.55% - Text with Images -8.68%
- Vague 5.98% - Text with URLs 1.54%
Artifact Complexity Style of Expression
- Highly Simple 0.94% - Technical -0.72%
- Simple -1.11% - Colloquial 1.14%
- Medium 0.18% - Role-playing -0.89%
- Complex 0.53% - Analogy -1.75%
- Highly Complex 4.82%

ArtifactsBench (Zhang et al., 2025).

Although the weighted z-scores appear numer-
ically close (most within 3%), they represent dif-
ferences in standard deviations from the mean for
each metric, and each of them is weighted by a
small percentage (shown in Figure 4). Therefore,
even small value differences can be meaningful.

5.3 RQ2: Effect of Question Types

The overall scores averaged over the models and
the questions for each question type are shown in
Table 5. We aggregate the scores of all the mod-
els to show a general and overall trend, instead of
analyzing each model separately.

We find that the results do not entirely conform
to the straightforward intuition that the models tend
to perform worse on vague and highly complex re-
quirements. We manually inspect the outcomes
for reasoning. For requirement clarity, the models
generally perform better under vague requirements,
because such descriptions provide greater freedom
and reduce penalties from fine-grained mismatches
with the requirements, whereas clear requirements
impose strict constraints that are easy to violate. Re-
garding artifact complexity, requirements of com-
plex artifacts offer rich functional and contextual
cues that help the models infer page structure (with
only 3 out of 43 highly complex requirements are
classified as vague), while requirements of simple
artifacts lack sufficient information and thus lead to
deviations. In terms of input modality, inputs with
images degrade effectiveness, indicating that the
models remain unstable in mapping visual content
to page structures. For expression style, the mod-
els are most effective when processing colloquial
requirements, indicating that the models are more
suitable for the common expressions used by the
general public.

8
11639



Table 6: Weights derived from the different user
personas, where each column corresponds to front-
end/back-end developers (Dev), quality assurance per-
sonnel (QA), data scientists (DS), product managers
(PM), operations staff (Ops), legal personnel (Le), de-
signers (Des), and all participants (ALL), respectively,
and each row represents one of the nine perspectives.

Per. Dev QA DS PM Ops Le Des ALL
Code 13.5% 13.3% 12.7% 12.7% 10.3% 11.9% 5.6% 12.0%
Vis. 8.6% 7.4% 9.5% 7.5% 9.9% 8.2% 20.8% 9.0%
Con. 10.6% 13.1% 12.4% 9.2% 13.0% 13.3% 6.9% 12.1%
Per. 8.6% 11.7% 11.1% 9.5% 13.1% 13.5% 5.6% 11.5%
Acc. 8.7% 10.9% 10.6% 9.2% 9.3% 10.5% 11.1% 9.9%
Mai. 11.2% 10.0% 10.3% 11.7% 9.0% 6.8% 5.6% 9.6%
FA 14.7% 13.0% 11.5% 17.3% 13.8% 14.0% 16.7% 13.8%
VA 9.2% 8.1% 9.1% 10.4% 9.8% 8.7% 18.1% 9.7%
CA 14.9% 12.4% 12.7% 12.6% 11.7% 13.1% 9.7% 12.5%

5.4 RQ3: Effect of User Personas

The scores provided in Table 4 are calculated using
weights derived from all the valid questionnaire
responses. However, users who belong to different
user personas can prefer different perspectives. Ta-
ble 6 shows the weights derived from the different
user personas in our collected responses.

The results indicate that the different personas
exhibit preferences that align well with the intu-
itive understanding over perspectives. For instance,
the designers show a pronounced preference for
visual quality. The code-related personas (the first
four columns) tend to place greater emphasis on
code quality and maintainability, whereas the opera-
tions staff and the legal personnel prioritize content
quality and performance quality. Across the three
alignment-related perspectives, all the personas as-
sign high preference consistently, with the product
managers and the designers exhibiting particularly
strong preferences. These patterns highlight the
domain-specific expectations.

6 Conclusion

In this paper, we have introduced WebCoderBench,
a comprehensive benchmark consisting of 1,572
authentic user requirements and 24 evaluation met-
rics, providing an automated, comprehensive, and
interpretable evaluation framework for the task of
web app generation. Our evaluation results have
revealed a narrowing effectiveness gap between
open-source and closed-source LLMs, as well as
the rapid evolution of the capabilities of LLMs,
with no single model achieving dominant effec-
tiveness across all the metrics. By incorporating
the weights according to human preferences, Web-

CoderBench enables developers to optimize their
models in a targeted manner based on interpretable
evaluation results.
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Limitations

Our benchmark has six limitations.
First, it currently evaluates only front-end web

applications and restricts implementations to na-
tive HTML. We consider that this design is reason-
able because front-end functionalities cover most
real user needs, and the existing LLMs are still
struggling to handle complex full-stack develop-
ment tasks. Native HTML also enables consistent
source-code analysis, whereas framework-specific
formats (e.g., React) complicate automated evalua-
tion. Nonetheless, we plan to incorporate backend
tasks and support common frameworks in future
versions.

Second, our dataset and our implementation
of the evaluation metrics cannot be released pub-
licly due to internal legal constraints, because our
dataset contains real user requirements. Closed-
source data and evaluation also prevent data leak-
age and evaluation hacking. We plan to maintain
and update our leaderboard actively. We also plan
to prepare another batch of user requirements for
open-sourcing and cross-validation, so as to verify
the generalizability and robustness of our findings
across different requirement sets.

Third, the dataset distribution can influence eval-
uation results. To reduce this limitation, we follow
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a standardized data-collection pipeline to obtain
sufficient and realistic user requirements.

Fourth, results can be affected by the reliability
of the manual annotations. We mitigate this limi-
tation by leveraging our industry partner’s mature
crowd-sourcing workflow, where annotators have
at least three years of development experience. We
adopt a two-stage labeling strategy in which LLMs
generate labels and humans verify them. Critical
steps, such as dataset filtering, are triple-annotated,
and majority voting is used to determine final la-
bels.

Fifth, the design of evaluation metrics can im-
pact the results. We aim to build a comprehensive,
interpretable, and quantitative metric suite. Guided
by industrial practices, public standards, and aca-
demic insights, we develop 24 metrics across 9
perspectives. We plan to further enrich the metric
set as our future work.

Finally, metric correctness and stability can in-
fluence the evaluation. For rule-based metrics, we
manually inspect 50 scoring instances per met-
ric and conduct additional code reviews to make
sure that the implementations are as expected.
For LLM-as-a-judge metrics, we run each met-
ric three times on 50 requirements and use the
Mann–Whitney U test (Mann and Whitney, 1947)
to ensure that the score variance across runs is
significantly lower than the variance across mod-
els. We follow the prior work (Sun et al., 2025)
for prompt design and use different LLMs for dif-
ferent metrics to mitigate preference leakage and
bias (Chehbouni et al., 2025; Li et al., 2025; Sheng
et al., 2025).
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A Evaluation Metrics

We present the detailed information of each evalu-
ation metrics in Table 7, Table 8, and Table 9. In
each of the tables, the “Purpose” column describes
the rationale of each metric and the aspect that each
metric aims to evaluate. The “Implementation De-
tail” column describes the implementation detail
of each metric in natural language. The “Score
Calculation” column describes how the final scores
(ranging from 0 to 100) are computed, with scal-
ing applied to ensure a uniform distribution and
sufficient discriminability.
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B Unweighted Z-score Results

We present the detailed and unweighted z-scores in
Table 10. Z-scores represent differences in standard
deviations from the mean for each metric. We
adopt z-scores to resize the raw scores of different
metrics to a comparable scale, and then weight
them according to our derived weights.

In this table, the values are greatly larger than
those in Table 4, since these values are unweighted.
The z-scores faithfully reflect the differences be-
tween models.

We can also rank the models according to their
scores on each individual metric, yielding 24
sub-leaderboards that reflect the models’ capabili-
ties on specific metrics. Model developers can then
target optimization efforts toward the metrics on
which their models rank lower.
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C Analysis of Unscorable Cases

In this section, we analyze the cases in which
each evaluation metric fails to produce a valid
score. When computing averaged scores and over-
all scores, we exclude unscorable cases rather than
assigning them a score of zero, since extreme val-
ues would substantially distort the z-score distribu-
tion. Given that the number of unscorable cases for
each model does not differ greatly across metrics,
we believe that computing the average z-scores
over only scorable cases is reasonable.

The number of unscorable cases for each evalua-
tion metric and each model is shown in Table 11.
We conduct a manual analysis, and classify the
unscorable cases into four categories.

First, no scorable content is found in the arti-
fact (i.e., the denominator of the metric is zero).
This category takes a major proportion among un-
scorable cases. Metrics such as Media Quality and
Icon Style Consistency are computed using invalid
media or inconsistent icons divided by the total
number of media items or icons. However, many
artifacts contain no media or icons at all, resulting
in a zero denominator.

Second, external tool execution faces failures.
Metrics such as Best Practices and Performance
rely on external tools (e.g., Lighthouse) for scoring.
For some artifacts, Lighthouse fails to produce a
score due to issues such as timeouts and rendering
errors.

Third, the LLM-as-a-judge paradigm is dis-
turbed by artifact content. In some cases, the LLM
repeatedly generates the same character (e.g., “>”)
within the artifact, even repeating for hundreds of
thousands of tokens. When scoring such artifacts,
the large number of meaningless tokens prevents
the LLM judge from reliably following the scoring
prompt, resulting in failure.

Fourth, business logic causes the page to stay
in a loading state or to exit immediately. In some
cases, the artifact’s business logic keeps the page
always loading, or terminates when the required
local data files are missing. When these artifacts
are evaluated using browser-based automation, the
process times out or fails to render, making them
unscorable.
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D Questionnaire for Collecting Human
Preferences

The questionnaire that we use for collecting human-
preference-aligned weights is presented as follows.
We randomly reorder the options in each question
to avoid bias.

Questionnaire Contents:

We are studying the effectiveness of LLMs in the web
application generation task. In this task, users provide the
model with web-development requirements (for example:
“Help me build an XXX web application”), and the model
generates the corresponding code of the web application.

Please take the perspective of a real end user and, based
on your personal preferences, rank the importance of the
evaluation dimensions listed below. The ranking results
will help us better understand users’ priorities in actual use.

1. When using a model to generate web applications, which
perspectives do you care about the most? Please rank the
following dimensions according to your level of impor-
tance.

- Visual Quality: whether the webpage appears aes-
thetically pleasing and professional, and whether it adopts
appropriate color combinations.

- Code Quality: whether the webpage code is correctly
implemented, free of bugs or errors, and compliant with
engineering best practices.

- Content Quality: whether the copywriting is clear to
understand, the images and videos are high-resolution, and
the information is rich.

- Performance Quality: whether the webpage loads
smoothly and runs efficiently in practice.

- Accessibility: whether the webpage benefits dis-
abled people and displays correctly across different devices
and browsers.

- Maintainability: whether the webpage code is easy
to read and modify.

- Functional Alignment: whether the webpage func-
tions and business logic are implemented according to your
specifications.

- Visual Alignment: whether the layout, colors, and
appearance are implemented according to your specifica-
tions.

- Content Alignment: whether the text, images,
videos, and other resources in the webpage follow your
specifications.

2. When using a model to generate web applications, which
aspects of visual aesthetics do you care about the most?
Please rank the following dimensions by importance.

- General Visual Experience: assessing the overall
visual experience when using the webpage, emphasizing
aesthetics, design quality, and consistency between style
and content.

- Component Style Consistency: assessing the usage
of paratactic components and whether their internal ele-
ments (titles, icons, text, etc.) are stylistically consistent.

- Icon Style Consistency: evaluating whether the icons
used follow a unified style and whether inconsistencies
exist in size, line weight, or background shape.

- Layout Consistency: assessing how orderly the lay-
out is, and whether components in rows or columns are
properly aligned.

- Layout Sparsity: evaluating the structural rationality
of the layout and checking for excessively long or wide
empty areas.

- Visual Harmony Degree: evaluating the harmony of
the webpage’s color scheme, including diversity, balance,
and aesthetic coherence.

3. When using a model to generate web applications, which
aspects of code quality do you care about the most? Please
rank the following dimensions by importance.

- General Functionality Correctness: evaluating
whether the implemented functions and business logic are
correct.

- Best Practices: evaluating adherence to web de-
velopment best practices, including avoiding vulnerable
JavaScript libraries, deprecated APIs, improper document
declarations, or unreasonable permission requests.

- Error Handling: evaluating the code’s ability to han-
dle exceptional inputs (null values, errors, etc.).

- Runtime Console Errors: assessing dynamic cor-
rectness by rendering the code in a browser and checking
console logs for severe errors.

- Static Syntax Checking: evaluating whether the
code’s syntax and style are correct.

4. When using a model to generate web applications, which
aspects of content and media resources do you care about
the most? Please rank the following dimensions by impor-
tance.

- Copywriting Quality: assessing the overall quality
of the text accuracy, clarity, brevity, contextual consistency,
user-friendliness, and compliance with UX and industry
standards.

- Media Quality: assessing the quality of media such
as images and videos, including clarity and playability.

- Placeholder Quality: evaluating whether placeholder
images are used appropriately, without misuse, distortion,
excessive repetition, or improper placement.

- Resource Validity: assessing whether embedded re-
sources (images, videos, audio, stylesheets) are accessible,
previewable, and successfully loaded (e.g., no broken links
or 404 errors).

5. When using a model to generate web applications, which
aspects of accessibility do you care about the most? Please
rank the following dimensions by importance.

- Accessibility Core Metrics: evaluating support for
users with visual impairments and other groups, checking
whether the readable description text is included, the key-
board navigation is supported, and the compliance with
WCAG standards.

- Cross-Browser Compatibility: evaluating whether
the webpage renders and functions correctly across differ-
ent browsers.

- Mobile Device Compatibility: assessing layout
adaptability in mobile viewports and checking for over-
flow or abnormal rendering on mobile devices.

6. When using a model to generate web applications, which
aspects of code maintainability do you care about the most?
Please rank the following dimensions by importance.

- Code Redundancy Rate: assessing how much un-
necessary or unused code is present, leading to tedious
code.

- Comment Rate: evaluating whether natural-language
comments are sufficient to aid developers in understanding
the code.
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E Manual Labeling Guidelines

This section presents our guidelines for human an-
notators to merge multi-turn requirements, filter the
dataset using majority voting, build ground-truth
checklists, and assign labels to each requirement.

E.1 Merging Multi-Turn Requirements

Guidelines for merging multi-turn requirements:

Input: Multi-turn user requirements, the merged require-
ments produced by an LLM.
Output: The merged requirements that are checked and
processed by human annotators.
Workflow:

• Only turn-level additions or deletions are allowed;
modification-only turns or turns without substantive
requirement semantics should be removed.

• In cases of contradictory requirements, the later turn
takes precedence; earlier conflicting turns should be
discarded.

• Model-generated merged requirements are displayed
in the “summary” column. Human annotators must
validate outputs and correct issues according to Ta-
ble 12.

E.2 Dataset Filtering
Guidelines for dataset filtering:

Input: User requirements.
Output: A True / False label for each requirement, indicat-
ing whether the requirement is usable.
Workflow: Requirements that belong to the following
cases should be marked as “not usable”.

1. Ambiguous or Logically Incoherent Require-
ments: The requirement is unclear or logically in-
consistent. Examples include:

• The user only uploads an HTML file without
specifying any requirements.

• Requesting an “infinite block map” in HTML
without further explanation.

2. Missing Supplementary Data: The user’s require-
ment lacks essential supplementary materials, such
as images or links required to fulfill the request. Ex-
ample:

• “Please generate a military training commemo-
ration website with sections: 1. Title 2. Photo
Wall (use only uploaded reference images, no
external resources).” In this case, the required
reference images are not provided.

3. Non-native Web Scenarios or Non-Web Imple-
mentation Languages / Frameworks: The require-
ment specifies a context that is not native to standard
web apps, or requires implementation in languages
/ frameworks outside of native HTML / CSS / JS.
Example:

• Using ESP32-S3 with a ST7789V display and
FT6236U touch panel to create an interactive
demo.

4. Difficult-to-understand Requirements: The re-
quirement cannot be quickly interpreted to identify
the main functional requirements by an expert with
front-end development experience. Examples in-
clude:

• Not suitable: “Toilet Man” (ambiguous).
• Suitable: “Implement a Tetris game” or “Gen-

erate a Bomberman-style mini-game.”

E.3 Building Ground-Truth Checklists

Guidelines for building ground-truth checklists:

Input: User requirements, the functional, visual, and con-
tent ground-truth checklists generated by three distinct
LLMs.
Output: The functional, visual, and content ground-truth
checklists validated and modified by human annotators.
Workflow: You are required to validate and modify the
ground-truth checklists generated by LLMs based on the
user requirements. The possible operations include:

• Addition: Add requirements that are explicitly men-
tioned by the user, but missing in the LLM-generated
checklists.

• Deletion: Remove requirements that are presented in
the LLM-generated checklists but are not mentioned
by the user and are unreasonable or should not appear
in the final checklists.

• Retain: Retain requirements that at least two out
of three models consider essential. Note: Different
models can express the same requirement differently,
and you should merge semantically equivalent items
(e.g., “bomb timing and explosion” and “bomb deto-
nates on timer”).

The definitions and examples of each ground-truth check-
list are shown in Table 13.

E.4 Assigning Labels
This section presents a detailed classification
scheme and the underlying rationale for the require-
ments in the dataset.

E.4.1 Input Modality
The human annotators are asked to label each re-
quirement according to Table 14.

E.4.2 Clarity of Requirement
The human annotators are asked to label each re-
quirement according to Table 15.

E.4.3 Style of Expression
The human annotators are asked to label each re-
quirement according to Table 16.

E.4.4 Artifact Complexity
The human annotators are asked to label each re-
quirement according to Table 17.

8
11651



Table 12: Possible issues of requirements merged by the LLM.

Issue Description

Loss of Key Information Relevant content present in the original context is lost due to compression.
Redundant Content After compression, repeated content still appears, or multi-turn requirements

are merely concatenated without proper merging.
Hallucinated Content The model invents or incorrectly recalls information not present in the original

dialogue.
Content Rewriting / Paraphrasing User requirements are not fully preserved; the model rephrases or simplifies

user expressions.
Fail to Handle Conflicts Contradictory instructions across turns are not properly resolved.

Table 13: Illustration of ground-truth checklists.

Dimension Definition Example
Visual ground-truth check-
list

Visual design require-
ments mentioned by users

“I need a red, industrial-style themed webpage with a blue
button below the form for submission.”

Functional ground-truth
checklist

Widget constraints men-
tioned by users
Functional points men-
tioned by users
Interaction actions men-
tioned by users

“I need a table displaying xxx information, with a search box
above the table to input and filter results, and a menu bar.”
“The website can search for types of marine sharks.”
“I need the mouse to hover over the enter button for 3 seconds to
enter the application; I need to drag the card to the schedule list
to modify the schedule.”

Content ground-truth
checklist

Content to be displayed
mentioned by users

“I need to display today’s news on the webpage.”

Table 14: Classification of input modalities in user requirements.

Input Modality Definition Examples
Text Only The user specifies requirements exclusively via textual

description, without visual or structural references. This
mode relies entirely on natural language to convey in-
tended functionality, style, or content.

“I want a black website header with
three navigation links.”

Text with Images The user provides one or more images, design sketches,
or screenshots, accompanied by a textual explanation
specifying desired modifications or adaptations. The
images can be used as either references or content. This
approach leverages multimodal inputs to enhance speci-
fication clarity.

“[Upload one or more website screen-
shots] Replicate the layout and color
scheme of this page, but replace the
text content with mine.”

Text with URLs The user provides a specific web address (URL) as a
reference point, requesting replication, adaptation, or
stylistic emulation based on the referenced online re-
source.

“Study the page style of https://
www.apple.com/mac/ and create a
similar product introduction page for
my offering.”

9
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Table 15: Classification of requirement clarity levels.

Level Designation Description Required Capability Examples
C1 Clear The user provides exception-

ally concrete and detailed
requirements, effectively re-
sembling a concise specifica-
tion document. This may in-
clude explicit functional ele-
ments, user interface compo-
nents, and even prescribed in-
teraction sequences.

Precise Execution: The LLM
is required to implement all
specified details with exact
fidelity, allowing minimal
scope for autonomous inter-
pretation.

“Create a contact form
with three required fields:
‘Name’ (text input),
‘Email’ (email input),
and ‘Message’ (text area).
Below these fields, place
a ‘Submit’ button. Upon
successful submission,
clear the form and display:
‘Thank you for your
message!’.”

C2 Intermediate The user articulates a clear
objective or core functional-
ity while omitting most im-
plementation details. The
emphasis is on the desired
outcome (what is needed)
rather than the process (how
to achieve it).

Interpretation and Comple-
tion: The LLM must infer the
essential goal and proactively
complement missing specifi-
cations based on industry best
practices or commonly ob-
served design patterns (e.g.,
UI layout, interaction flows,
error handling).

“Develop a to-do list appli-
cation.”
“I would like a weather
forecast app.”

C3 Vague The user presents only a
loosely defined concept, in-
tuition, or open-ended query,
without a specific functional
target. The requirement is
exploratory in nature and en-
courages divergent thinking.

Creative Generation: The
LLM must engage in exten-
sive association, reasoning,
and ideation, and may proac-
tively propose potential direc-
tions or features. In such
cases, the notion of “cor-
rectness” is inherently non-
deterministic.

“Create a tool to improve
my work efficiency.”
“Design an engaging home-
page for my personal
blog.”
“Suggest ways to make my
photos look more stylish.”
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Table 16: Classification of expression styles.

Level Designation Description Required Capability Examples
S1 Technical The user issues require-

ments in a precise, ob-
jective, and often techni-
cal manner, akin to a de-
veloper or product man-
ager providing implemen-
tation directives.

Technical Terminology Com-
prehension: The LLM must
be capable of interpreting
domain-specific jargon (e.g.,
“SPA”, “API”, “responsive
layout”, “hook”) and accu-
rately mapping such terminol-
ogy to concrete implementa-
tion strategies.

“Implement a SPA, containing
a ‘Header‘ component and a
reusable ‘Button‘ component.”
“Generate a RESTful API back-
end framework for the ‘user‘
entity, including CRUD end-
points.”

S2 Colloquial The user communicates
in everyday, informal lan-
guage, similar to convers-
ing with a friend.

Natural Language Under-
standing (NLU): The LLM
must possess strong NLU ca-
pabilities to accurately extract
core requirements and key en-
tities from casual, idiomatic
descriptions.

“Hey, could you make me a
small website to showcase pho-
tos of my cat so friends can
view them?”
“I just want a simple expense
tracker to record daily spend-
ing, with a monthly total
view.”

S3 Role-
playing

The user defines a con-
text or adopts a role,
thereby embedding the
request within a rich nar-
rative framework. This
approach provides exten-
sive situational informa-
tion.

Contextual Comprehension
and Empathy: The LLM must
adopt the specified role, un-
derstand the authentic pain
points and latent needs appar-
ent in the given scenario, and
produce outputs aligned with
the contextual demands.

“As a fitness coach, I need
an application to manage my
clients’ profiles and their train-
ing schedules.”
“Assume I am organizing a con-
ference; I require a simple
check-in page.”

S4 Analogy The user describes re-
quirements by drawing
analogies to familiar ap-
plications or concepts.

Knowledge Transfer and Ab-
straction: The LLM must
identify the core functional-
ities and interaction patterns
of the referenced analogy, ab-
stract them, and adapt these
elements to a new application
domain.

“Create a kanban board similar
to Trello, but simpler.”
“I would like a photo filter fea-
ture similar to Instagram.”
“Develop a voting tool akin to
WeChat group voting.”
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Table 17: Classification of complexity levels of expected artifacts.

Level Designation Description Function Business Logic UI/UX Examples
L1 Highly

Simple
A single, iso-
lated function-
ality without
data persis-
tence, typically
serving as a
tool or static
display.

Stateless single-
function imple-
mentation, such as
calculation, conver-
sion, or plain text
rendering. No data
storage or backend
involvement.

Direct linear logic:
input → process →
output, without con-
ditional branching,
multi-user roles, or
state changes.

Minimalist inter-
face: single page
containing only
essential I/O com-
ponents (e.g., text
field, button, label)
and no navigation.

“Generate a Celsius-to-
Fahrenheit temperature
converter.”
“Create a page display-
ing ‘Hello, World!’.”

L2 Simple A basic CRUD
application cen-
tered on a sin-
gle core entity.

Single-entity
CRUD: manages
one main object
(e.g., to-do item,
note) with fun-
damental data
persistence (local
storage or simple
database).

Simple state man-
agement: create,
read, update, and
delete operations
for a single entity
without complex
relations or access
control mecha-
nisms.

Single-page dy-
namic application
(SPA): operations
are handled entirely
within one page
by component
showing/hiding/up-
dating, including
lists and simple
forms.

“Build a to-do list
application that allows
adding, deleting, and
marking tasks as com-
pleted.”
“Create a simple note-
taking application with
list and view functional-
ity.”

L3 Medium Involves multi-
ple interrelated
functional
modules, or
includes simple
workflows and
role distinc-
tions.

Multi-module /
multi-entity rela-
tionships: at least
two associated enti-
ties (e.g., users and
articles, products
and categories).
May involve basic
third-party API
calls (e.g., weather
data).

Conditional and
role-based logic:
distinguishes be-
tween simple user
roles (e.g., adminis-
trator vs. standard
user). Supports ba-
sic workflows (e.g.,
article publication
requiring review),
with well-defined
data validation
rules.

Multi-page / multi-
view navigation:
incorporates multi-
ple pages or views
(e.g., homepage,
detail page, admin
panel) with struc-
tured routing and
navigation (menus,
tabs).

“Develop a simple blog-
ging system with user
registration/login, allow-
ing users to publish arti-
cles and administrators
to review them.”
“Create a book manage-
ment system that en-
ables adding book in-
formation (title, author)
and viewing by author
categories.”

L4 Complex Comprises
complex busi-
ness processes,
multi-system
integration, and
rich interactive
interfaces.

Integration with
multiple system-
s/services closely
tied to core business
(e.g., payment
gateways, mapping
services, SMS
verification). Re-
quires handling
of asynchronous
operations and data
aggregation.

Complex multi-
step workflows:
business logic
involves sequential
processes and
state changes (e.g.,
e-commerce order:
cart → address →
payment → confir-
mation). Includes
advanced permis-
sion handling and
validation rules.

Dynamic, feature-
rich interfaces:
advanced forms,
data filtering, sort-
ing, visualizations.
Real-time or near-
real-time updates
based on user
actions or backend
data. Requires
responsive design.

“Develop an online food
ordering application
where users browse
menus, add items to a
cart, pay via Alipay, and
view order status.”
“Build a project task
board enabling creation
of task cards and drag-
and-drop movement
between ‘To Do’, ‘In
Progress’, and ‘Done’
lists.”

L5 Highly
Complex

Enterprise-
level or
platform-scale
application
requiring high
concurrency,
real-time col-
laboration,
and advanced
algorithmic or
data processing
capabilities.

Platform/system-
level functionality:
scalable architec-
ture supporting
multi-tenancy,
real-time communi-
cation (WebSocket),
or complex back-
ground operations
(e.g., data analytics,
ML model invoca-
tion).

Highly complex
business rules and
finite-state ma-
chines: fine-grained
access control,
risk management,
financial computa-
tion, or multi-party
synchronization
logic.

Highly dynamic
and collaborative
UI/UX: supports
real-time multi-
user collaborative
actions (e.g., collab-
orative document
editing, design
tools). Includes
advanced data
visualization and
customizable lay-
outs, requiring high
performance and
UX quality.

“Build a Trello-like
team collaboration plat-
form with boards, lists,
and cards, supporting
drag-and-drop and real-
time synchronization of
team member actions.”
“Create a basic online
code editor with syn-
tax highlighting and
real-time collaborative
editing among multiple
users in the same ses-
sion.”
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F Prompts for LLMs

This section presents the prompts that we use to
leverage LLMs in our dataset construction process,
data analysis, generating artifacts, and conducting
evaluations.

F.1 Prompts for Merging Multi-Turn
Requirements

During the dataset construction process, we first
merge multi-turn requirements to single-turn ones
using the LLM, and then let human annotators con-
duct validation and modification. The prompts that
we use are as follows.

Prompts for merging multi-turn requirements:

You are a Requirement Analyst. Your task is to process a
multi-turn conversation record regarding “application gen-
eration” requirements, and merge the contents of multiple
turns.
**Task Objective**:
1. Determine — except for the first turn — whether each
subsequent turn is: Functionality Addition (e.g., “Add XX
functionality”), Functionality Fix (e.g., “Fix XX issue”),
Non-functional Description (e.g., “Confirm requirement”,
“Start generation”, “Continue”). Keep only the turns of the
Functionality Addition type, and exclude all others.
2. Merge the first turn with the subsequent turns that are
Functionality Addition, keeping the original description
intact as much as possible, including any typos, without
altering the original content — only performing a simple
merge.
3. Between merged sentences, you may add or slightly
modify a few words or sentences to make the text coherent
and free of obvious merge traces.
4. If the original content contains JSON, only modify the
value of the “text” field.
Only output the merged content. Do not provide any expla-
nations or additional text.
Now, please merge based on the following multi-turn con-
versation content:
{User Requirements}

F.2 Prompts for Generating Classification
Labels

To analyze the statistics of our dataset, we first
employ LLMs to generate detailed labels for each
requirement, and then ask human annotators to
check and revise these labels. The prompts that we
use are shown in Figure 6.

F.3 Prompts for Generating Ground-Truth
Checklists

In order to check the alignment of the generated
web apps with the corresponding requirements, we
let three LLMs generate ground-truth checklists
separately, and then ask human annotators to decide
the final checklists for each requirement in our

dataset. The prompts that we use are shown in
Figure 7 and Figure 8.

F.4 Prompts for Generating Artifacts

Prompts for generating artifacts using LLMs:

You are a professional web front-end application engi-
neer and designer. You will receive user requirements
for front-end web pages and write web page code to fulfill
those requirements.
Note:

1. Your output should only include the code itself,
with no additional explanations.

2. You may only use native front-end languages
(HTML, JS, CSS) to build the page.

Prompts for generating artifacts using LLM-based
agents:

You are a professional web front-end application engi-
neer and designer. You will receive user requirements
for front-end web pages and write web page code to fulfill
those requirements.
##Delivery Requirements

1. You must implement the requirements using only
native front-end languages (HTML, JS, CSS).

2. If the implementation can be done in a single file,
then you may deliver only one HTML file.

3. If the implementation requires multiple files, then
you may deliver only three types of files: HTML files, CSS
files, and JS files.

4. The use of frameworks such as React is strictly
prohibited.

5. Only front-end functionality needs to be imple-
mented; no database or backend connections are required.
If backend-related functionality is involved, use mock data
to simulate it.

F.5 Prompts for Evaluation Metrics
Among all of our 24 evaluation metrics, 5 of them
follow the LLM-as-a-judge paradigm. We show
their prompts in Figures 9 and 10 (General Func-
tionality Correctness), Figures 11 and 12 (General
Visual Experience), Figure 13 (Functional Align-
ment), Figure 14 (Visual Alignment), and Figure 15
(Content Alignment), respectively.
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Prompts for generating classification labels:

**Role**
You are an experienced AI evaluation specialist, possessing an integrated perspective that combines the expertise of

a software architect, senior product manager, and user researcher. You excel at accurately and objectively analyzing user
requirements, and classifying them according to a rigorous set of standardized rules.
**Task**

Your task is to examine the content of [USER_PROMPT_TO_ANALYZE] and evaluate it strictly according to the
three dimensions defined in the “Dimensions & Rubrics” section: Artifact Complexity, Prompt, and Artifact Type. For each
dimension, you must provide a concise rationale for the assigned label and produce a complete analysis output in the specified
JSON format.
**Dimensions & Rubrics**
**Dimension 1: Artifact Complexity**
**Rules:**

1. Assess the following three sub-dimensions separately: Functional Complexity, Business Logic, User Interaction.
Assign a level from L1 to L5 for each.

2. Determine the final overall complexity level according to the “Highest Level Principle” — the sub-dimension with the
highest level determines the final rating.

Level Functional Complexity Business Logic User Interaction
L1 Single, stateless functionality; no data

storage.
Linear direct logic (input → output). Minimal interface (single page; basic

components).
L2 CRUD operations on a single entity;

basic data persistence.
Simple state management for a single
entity.

Single-page dynamic app (lists,
forms).

L3 Multiple modules/entities; simple
third-party API integration.

Conditional and role-based logic (e.g.,
admin vs user).

Multi-page/view navigation with rout-
ing.

L4 Deep integration with multiple sys-
tems/services (e.g., payments, maps).

Complex multi-step workflows (e.g.,
e-commerce ordering).

Rich dynamic interactions (filtering,
sorting, charts).

L5 Platform-level functionality (e.g.,
real-time communication, multi-
tenancy).

Highly complex business rules and
state machines (e.g., risk control).

Highly dynamic and collaborative UI
(e.g., co-editing).

**Dimension 2: Prompt Style**
**Rules:**

1. Clarity: Choose from C1, C2, C3.
2. Expression Style: Choose from S1, S2, S3, S4.
3. The final result must include both labels.

**2.1 Clarity**
C1: Clear & Specific — Explicit, detailed requirements akin to a small specifications document.
C2: Goal-Oriented — Defines clear objectives but omits implementation details.
C3: Vague & Exploratory — Expresses a broad idea or open-ended question only.

**2.2 Expression Style**
S1: Instructional/Technical — Precise, objective, and possibly technical language.
S2: Colloquial/Natural Language — Everyday, informal wording.
S3: Scenario/Role-playing — Describes requirements via set scenarios or role assumptions.
S4: Analogy/Heuristic — Expresses ideas through analogy with well-known applications or concepts.

**Dimension 3: Application Type**
Rules: Select the most appropriate type from the following list:
E-commerce, Online Education Platform, Healthcare Platform, Travel Services, Financial Services, News Media

Platform, Entertainment/Gaming, Multimedia Platform, Corporate Website, Online Office Platform, Enterprise Back-office
Management, AI Application, Smart Device Interaction, Social Media Platform, Forum Website, Personal Website, Public
Service Platform, Utility Website, Data Visualization, Science Popularization Demonstration
**Output Format**

Your output must be a JSON object with the following structure. No explanations or text should appear outside the
JSON block.
{{ "application_complexity": {{ "final_level": "L_x_", "final_justification": "Core rationale for determining final level.",
"dimensional_analysis": [ {{ "dimension": "Functional Complexity", "level": "L_x_", "justification": "Concise rationale
for this dimension." }}, {{ "dimension": "Business Logic", "level": "L_x_", "justification": "Concise rationale for this
dimension." }}, {{ "dimension": "User Interaction", "level": "L_x_", "justification": "Concise rationale for this dimension." }}
] }}, "prompt_style": {{ "clarity": {{ "level": "C_x_", "justification": "Concise rationale for clarity rating." }}, "expression":
{{ "level": "S_x_", "justification": "Concise rationale for expression style rating." }} }}, "application_type": {{ "type":
"Selected type from list", "justification": "Concise rationale for type selection." }} }}
[USER_PROMPT_TO_ANALYZE]
—
{single-turn requirements}
—

Figure 6: Prompts for generating classification labels.
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Prompts for generating ground-truth checklists:

# **[System Role]** You are a senior requirements analyst and evaluation standards expert, responsible for understanding
user needs. We currently have a real-world user-provided requirement for a **web frontend application**. This requirement
may be vague or detailed.
In order to design and deliver a **fully functional, visually appealing, and content-rich product** that satisfies the user, we
must break down the requirement into three structured dimensions: **Functional**, **Visual**, and **Content**.
You must generate **Ground-Truth requirement points** in these three dimensions that correspond to the user’s stated needs.
Structured dimensions are as follows:

- **Functional**
- **Visual**
- **Content**

Please strictly follow the rules below and **base your analysis solely on the user requirement text**. Do not make subjective
assumptions or expand beyond what is explicitly stated.
—
## **[Task Objective]** Output the following types of **GroundTruth requirement points**:
### 1. **Functional**

The operations, workflows, or system functions mentioned or implied in the requirement (*“What should the system do
and how should it interact with the user?”*).
### 2. **Visual**

Experience-related requirements concerning theme colors, responsive layout, animation effects (*“What should the
system look like, and what mandatory components must be included?”*).
### 3. **Content**

Page language type, videos, images, music, text copy, data sources, and other materials related to display or experience
(*“What content should the system present?”*).
—
## **[Decomposition Rules]**
### **Functional Dimension** (Functional)
**Goal:** Extract the **Minimal Functional Set (MFS)** required to fulfill the user’s need.
**Criteria:**

1. **Explicit mention first**: If requirement includes operational verbs (e.g., *upload, play, share*), directly split into
requirement points.

2. **Implicit completion**: If requirement is an abstract objective (*e.g., “create a file sharing platform”*), extract the
minimal functional set to achieve it:

- Upload files
- Generate sharing link
- Access link to download

3. **No divergence**: Do not infer features not mentioned (*e.g., “points system”, “admin dashboard”*).
4. **Consistent granularity**: Requirement point should be independently developable and testable (includes input,

processing, output).
5. Do not include programming language or framework requirements (*e.g., “must use Vue framework”*).

**Example:**
> “The system should be able to display product videos online.” → [Upload video], [Play video]
> “Users can upload and share files.” → [Upload file], [Generate sharing link], [Download via link]
—
### **Visual Dimension** (Visual)
**Goal:** Identify specific user demands for visual experience.
**Criteria:**

1. **Explicit mention first**: If requirement mentions colors or theme description (*e.g., “blue and white”, “industrial
style”*), extract as requirement point.

2. Focus on **theme colors, responsive layout, animation effects**.
3. Do not mention basic UI elements (buttons, input boxes, tables, etc.) unless explicitly stated.
4. If mentions *style*, *brand colors*, *animation effects*, *adaptation for mobile/PC*, it is considered a visual

element.
**Example:**
> “Overall theme should be blue and white” → [Theme color: blue & white]
> “Interface must adapt for both mobile and desktop” → [Responsive layout]
> “Page transitions must have fade-in/out effects” → [Animation: fade-in/out]
—

Figure 7: Prompts for generating ground-truth checklists.
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Prompts for generating ground-truth checklists cont.:

### **Content Dimension** (Content)
**Goal:** Extract requirement points about content to be displayed.
**Criteria:**

1. **Explicit mention first**: If requirement lists specific media or content (*e.g., “today’s news”, “images”*), directly
extract. If content (images, text, etc.) is provided by user, emphasize “provided by user”.

2. Extract page language type, images, videos, audio, music, text copy, data sources, etc.
3. Exclude logical text (*e.g., prompts, error messages, guiding instructions*).

**Example:**
> “Display company promotional video and background music.” → [Video: Company promo], [Music: Background track]
—
## **[Output Format]**
The output must be in JSON format (not Markdown JSON) with the following structure:
{

"functionals": [
{
"type": "functional",
"name": "Functional requirement point name",
"description": "Brief description of the function and its application scenario"
}

],
"visuals": [

{
"type": "visual",
"name": "Visual requirement point name",
"description": "Describe the purpose and presentation of the visual element (only color/responsive/animation)"
}

],
"contents": [

{
"type": "content",
"name": "Content requirement point name",
"description": "Describe the purpose and details of the content (video/image/music/copy/data source, etc.)"
}

],
"summary": {

"functional": [
"Function A",
"Function B"
],
"visual": [],
"content": []

}
}

Figure 8: Prompts for generating ground-truth checklists continue.
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Prompts for the evaluation metric of General Functionality Correctness:

## [Role]
You are a senior front-end architect and testing lead, proficient in code review, white-box testing, front-end security,
performance optimization, accessibility, and industry business standards.
## [Current Time]
The current system time is {date}.
## [Objective]
Your task is to evaluate the quality of the web page code and assign a score from 0 to 10 for each of the following 10 criteria
to reflect its quality.
A score of 10 indicates the code is perfect, with no issues found during the code review.
A score of 0 indicates the code has severe syntax errors or major vulnerabilities, preventing it from running correctly.
A score from 1 to 9 indicates the code runs correctly, with higher scores representing better performance on the respective
criterion.
Please output a comma-separated list of 10 numbers enclosed in square brackets, for example: [9,8,6,4,2,0,0,0,0].
Each scoring point is independent; please consider and score each one separately.
### [Ten Evaluation Criteria and Scoring Guidance Examples]
1. **Functional Completeness & Business Logic**: Based on business requirements, ensure all functions are implemented
without omission, the logic aligns with business specifications, and check that static data conforms to scientific and business
common sense.
**Scoring Guide**:

**10 points**: All business functions are fully implemented, logic aligns with business requirements, and static data
conforms to scientific common sense.

**7-9 points**: Most functions are implemented, with minor flaws in the handling of a few features.
**4-6 points**: Some business functions are incomplete, or there are errors in logic or issues with static data.
**0-3 points**: Severe omissions in business functions, or logic is incorrect or does not meet business requirements.

2. **Output Validation**: Following the code execution flow, evaluate if the output is correct. This includes checking value
outputs and system calls, verifying for logical errors, missing, or duplicate output content. It’s especially important to verify
that UI updates and state changes reflect business logic changes.
**Scoring Guide**:

**10 points**: All outputs are as expected, data is correct, and UI and state updates are timely and complete.
**7-9 points**: Most outputs are consistent with expectations, with minor inconsistencies in a few edge cases.
**4-6 points**: There are inaccurate outputs or updates that do not occur as expected, potentially affecting the user

experience.
**0-3 points**: Outputs do not match expectations, system calls are not executed as required, affecting normal

functionality.
3. **Forms & Critical Path Flows**: Includes pre-validation, disabled states, protection against duplicate submissions,
success/failure notifications, and redirects. Ensures important flows like payments and bookings are idempotent, have state
rollback mechanisms, and provide clear error messages, covering industry constraints (e.g., time windows, quantity limits).
**Scoring Guide**:

**10 points**: Form validation, disabled states, duplicate submission protection, and success/failure notifications are all
complete. Critical paths like payments and bookings have robust idempotency and exception handling.

**7-9 points**: Most form and critical path flows are handled well, but some minor details are imperfect.
**4-6 points**: There are obvious flaws in form and critical path flows, leading to potential duplicate submissions or

state management issues.
**0-3 points**: Form and critical path flow handling is missing, severely impacting the normal progression of business

processes.
4. **Data Science Logic Validation**: Verify that static data and business logic within the code are reasonable, ensuring data
conforms to scientific principles and industry standards. Check the accuracy of data processing methods, avoiding hard-coded
values or illogical data assumptions.
**Scoring Guide**:

**10 points**: All static data is reasonable, and data processing methods align with industry standards and scientific
common sense.

**7-9 points**: Most data processing logic is reasonable, but some cases may have boundary issues or do not fully
adhere to best practices.

**4-6 points**: Data processing methods have errors or are unreasonable, potentially leading to business logic errors.
**0-3 points**: Data processing methods are clearly unreasonable or conflict with industry common sense, affecting

normal functionality.
5. **List/Card Display**: Check the state management and interactive behavior of list and card components, ensuring that
empty data placeholders and loading skeletons are implemented correctly, and error states are handled effectively with user
notifications.
**Scoring Guide**:

**10 points**: List/card display is perfect. Empty data placeholders, loading skeletons, and error state retries all work
correctly, providing an excellent user experience.

**7-9 points**: Most display effects are good, but there are minor flaws in the display for certain states.
**4-6 points**: Some display features are missing, or error states do not effectively notify the user.

Figure 9: Prompts for the evaluation metric of General Functionality Correctness.
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Prompts for the evaluation metric of General Functionality Correctness cont.:

**0-3 points**: Display is severely inadequate. Empty data placeholders, loading skeletons, and error state retries do
not work, severely impacting the user experience.
6. **Correctness & Boundary Conditions**: Covers all boundary conditions, null/type checks, ensures resources are
released correctly, avoids concurrency/race condition issues, and ensures functionality remains reliable under various extreme
circumstances.
**Scoring Guide**:

**10 points**: The function performs perfectly under all boundary conditions, correctly handles null values and type
checks, gracefully releases resources, and avoids concurrency/race conditions.

**7-9 points**: Most boundary conditions are handled, but a few edge cases are not fully covered or have minor errors.
**4-6 points**: The function fails to work correctly in some extreme cases, there are issues with resource release, or

there are race conditions or omissions in null checks.
**0-3 points**: Boundary conditions are not considered, there are multiple null or type errors, resources are not released

properly, and race conditions are severe.
7. **Security**: Includes input validation, output encoding, prevention of injection attacks (XSS/CSRF), and dependency
risk control to ensure the code is free from common security vulnerabilities.
**Scoring Guide**:

**10 points**: Input validation is complete, output encoding is strict, prevention against injection/XSS/CSRF vulnera-
bilities is comprehensive, and dependency risks are fully controlled.

**7-9 points**: Most security issues are addressed, but some input validation or dependencies have potential risks.
**4-6 points**: Some security checks are missing, leaving potential vulnerabilities that could be exploited.
**0-3 points**: Severe security vulnerabilities, such as XSS or CSRF attacks, are not prevented.

8. **Branch & State Coverage**: Ensures ‘if/else/switch/ternary‘ structures comprehensively cover critical paths and
boundary cases, and handle early returns/exception branches; ensures proper management of variables, loading states,
disabled states, error states, and empty states.
**Scoring Guide**:

**10 points**: All branch paths (including ‘if/else/switch‘, etc.) are covered, early returns and exception handling are
complete, and all states (loading, disabled, etc.) are managed reasonably.

**7-9 points**: The vast majority of branches and states are covered, but a few paths or states are not fully handled.
**4-6 points**: Some branches or states are not covered, which may lead to logical errors or unhandled exceptions.
**0-3 points**: Critical branches are not covered, and state management is chaotic.

9. **Data Consistency & Flow Management**: Ensures DOM updates are consistent with the state, avoids race conditions or
dirty data issues caused by global variables and closures, and reduces data flow conflicts.
**Scoring Guide**:

**10 points**: Data flow management is perfect, DOM updates are always consistent with the state, and there are no
race conditions or dirty data issues from global variables/closures.

**7-9 points**: Data flow is largely consistent, but there are a few minor inconsistencies or race condition issues.
**4-6 points**: Data flow is poorly managed, with obvious race condition problems or dirty data risks.
**0-3 points**: Data flow is severely chaotic, DOM updates are inconsistent with the state, and there are numerous race

conditions and dirty data issues.
10. **Asynchronous Operations & Error Handling**: ‘fetch/Promise/async‘ and other asynchronous operations have
complete error handling, timeout control, and are designed with fallback mechanisms and user-friendly error messages.
**Scoring Guide**:

**10 points**: All asynchronous operations (‘fetch/Promise/async‘) handle exceptions and timeouts, and have complete
fallback mechanisms and user-friendly error messages.

**7-9 points**: Most asynchronous operations are handled well, but some exception or timeout handling is incomplete.
**4-6 points**: Exception or timeout handling for asynchronous operations is inadequate, and error messages are

unclear.
**0-3 points**: Asynchronous operations do not handle exceptions or timeouts and lack error messages.

## [Review Rule Requirements]
A score is required for each item.
## [Output Rules]
Note: The final output should only contain the JSON content format. Do not wrap it in a Markdown JSON block.
{{

"score": [1,2,3,4,5,6,7,8,9,10],
"summary": [
{{

"evaluation1":"Evaluation Content",
"score": "0-10",
"reason": "Brief Reason"

}}
]

}}
user_requirements: {user_requirements}
Web Page Code: {html_content}

Figure 10: Prompts for the evaluation metric of General Functionality Correctness continue.
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Prompts for the evaluation metric of General Visual Experience:

# Role Setting
You are a senior product design reviewer with a keen aesthetic intuition and extensive user experience judgment. Please
evaluate the first-screen interface of a front-end application from a real user’s perspective, based on your subjective feelings.
# Review Mindset
- Use first impressions as an important reference
- Trust your intuition and feelings
- View the application from the perspective of an ordinary user
- Don’t get too caught up in technical details; focus on the "feel"
# Subjective Evaluation Criteria
## 0-1 Points - Design Lacking or Extremely Chaotic
- Almost no design awareness; the page appears extremely chaotic or incomplete
- Visual elements are piled up without order, lacking basic layout logic
- Color scheme is jarring or extremely disharmonious, causing strong discomfort
- Information is completely inaccessible; user experience is extremely poor
- Gives the impression of "this is a work in progress" or "something went wrong"
## 1-2 Points - Basic Functionality Available, but Design is Rough
- Has basic information presentation capabilities, but severely lacks a sense of design
- Visual presentation is merely "viewable," lacking aesthetic appeal and refinement
- Uses standard templates or default styles with no signs of custom design
- Color scheme is mediocre or has obvious aesthetic issues (e.g., "tacky," "outdated")
- Layout is rigid, lacking visual hierarchy and breathing room
- Gives the feeling of "it’s usable, but I don’t want to use it"
## 2-2.5 Points - Design is Acceptable, Conventional
- Design meets basic standards; visual presentation is relatively clean
- Color scheme is safe but lacks highlights, falling into the "not bad, but not great" category
- Layout is reasonable and information hierarchy is mostly clear, but lacks memorable features
- Uses common design patterns, giving a "deja vu" feeling
- Overall look and feel is ordinary; no obvious flaws, but fails to spark interest
- At a "passing grade" level; users won’t dislike it, but won’t be impressed either
## 2.5-3 Points - Design is Good, with Clear Design Intent
- Has a clear design concept and visual style; overall cohesive and unified
- Color scheme is harmonious with a certain aesthetic pursuit, showing careful thought
- Layout is well-considered, information hierarchy is clear, and visual guidance is smooth
- Has highlights in certain details (e.g., animations, icons, typography)
- Style is relatively mature, matching the product’s positioning and target users
- Overall quality is good, but innovation and distinctiveness are limited
- At a "good" level; users will find it professional and comfortable
## 3-4 Points - Design is Excellent, Trend-setting
- Design style breaks through traditional paradigms, being both distinctive and forward-thinking, capable of leading trends in
similar web design
- Theme is highly original, potentially incorporating unique cultures, niche areas, or innovative concepts to avoid homogeniza-
tion
- Design philosophy is distinct, conveying clear brand values or core content through visual language, allowing users to
perceive the unique design intent
- Content is deeply integrated with the design theme, supporting the visual presentation while being amplified by it, creating a
synergistic "content-design" effect
- Visual presentation is refined and captivating, achieving a high degree of balance between aesthetics and functionality
- Evokes strong emotional resonance and is memorable, making users feel "wowed" or even compelled to "want to share"
# Subjective Evaluation Dimensions
## First Impression (Very Important!)
- The moment you open it, what is your gut reaction?
- Does it make you want to explore further, or close it?
- What is the overall "vibe"? Professional? Rough? Interesting? Boring?
## Visual Experience (Use Your Aesthetics)
- Is it good-looking? Does it have lasting appeal?
- Is the color scheme harmonious? Does it feel "tacky"?
- Are there any "wow" factors?
- Is the overall feeling refined or rough?
- Is there a sense of design and quality?

Figure 11: Prompts for the evaluation metric of General Visual Experience.
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Prompts for the evaluation metric of General Visual Experience cont.:

## Emotional Resonance
- Does this application have a "personality"?
- Does it feel warm? Cold? Professional? Friendly?
- Does it inspire a sense of trust?
## Style Fit
- Does the visual style fit the product’s industry? (e.g., finance should be stable, education friendly, e-commerce energetic)
- Does the design tone match the target user group? (e.g., trendy for young people, clear for the elderly, professional for
business clients)
- Is there a sense of dissonance from a "style mismatch"? (e.g., using an overly playful design in a serious context)
## Information Hierarchy
- Is the primary/secondary relationship on the page clear? Can you identify the main focus at a glance?
- Is the visual weight of titles, buttons, and supplementary information reasonable?
- Are important functions prominent enough? Is secondary information appropriately downplayed?
## Design Consistency
- Is the visual expression of similar elements consistent? (e.g., button styles, icon styles)
- Is the color semantics consistent? (i.e., does the same color have a consistent meaning in different places)
- Are there any confusing design contradictions? (e.g., green indicating success in one place and in-progress in another)
# Output Format
Strictly output in JSON format:
{

"first_impression": "[Describe your feeling the moment you opened the app]",
"overall_summary": "[Summarize your overall impression of this app in one sentence]",
"visual_aesthetic_evaluation": "[Subjective feelings on color scheme, refinement, sense of design, etc.]",
"style_fit": "[Whether the style fits the industry/user group, and if there’s any dissonance]",
"information_hierarchy": "[Evaluation of primary/secondary relationships and prominence of key elements]",
"design_consistency": "[Evaluation of color semantics and element uniformity]",
"if_your_friend_made_this": "[Provide feedback in more authentic and direct language]",
"subjective_score": [0-4 points, up to two decimal places],
"scoring_rationale": "[Explain the basis for your score, e.g., why it’s X points and not X±0.3]"

}
# Review Philosophy
1. Trust your first intuition
2. Don’t try to rationalize why you like or dislike it
3. React authentically like a regular user
4. There are no right answers in aesthetic judgment; trust your own feelings
5. Provide both a sentimental evaluation and a rational analysis of key elements like style, hierarchy, and consistency
6. Remain objective and friendly; when pointing out issues, offer direction rather than criticism

Figure 12: Prompts for the evaluation metric of General Visual Experience continue.
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Prompts for the evaluation metric of Functional Alignment:

**Role-play:** You are a senior requirements evaluator, project manager, and user of web front-end applications. You
have just received a web front-end application developed based on the given requirements. It is still in the early stages of
development, and your task is to determine if the developer has correctly understood the user’s needs and to judge at a high
level whether the given web page code meets the user-specified requirements, without worrying about the correctness of the
specific implementation.
**Task Goal:** Analyze the web front-end application code and determine if it meets the given requirements.
**Input:**
**Web page code** and **requirements** information.
**Evaluation Criteria:**
Please analyze whether the code implements the specified requirements from the user’s perspective, based on the following
dimensions:

**Functional Module:** Does the code contain the functionality specified in the requirement description? (Even if it’s
just a function to be implemented?)

**Interaction:** If the functionality involves user interaction (e.g., clicking a form submission button, an input box), is
there a corresponding, user-visible control in the code, along with listener support?
**Output:**
Please output your judgment and analysis in JSON format, with the following structure:
[{

"functional_requirement": "<The requirement>",
"code_snippet": "“‘<Web Front-end Application Code>“‘(The maximum output length is 1000 characters.)",
"is_implemented": <true/false>,
"implementation_analysis": "<A concise analysis of how the code implements the requirement>",
"confidence_score": <A confidence score from 0 to 1, indicating your certainty in the judgment, where 1 is the highest>

}]
**Example:**
**Input:**
1. **Web page code:**

<button id="myButton">Click me</button>
<div id="message"></div>
<script>

document.getElementById("myButton").addEventListener("click", function() {
document.getElementById("message").textContent = "The button was clicked!";
});

</script>
2. **Requirement(s):** [“After clicking a button, the message ‘The button was clicked!’ will be displayed on the page.”]
**Expected Output (JSON format):**
Note: The final output should only contain the JSON content format, do not wrap it in a Markdown JSON block.
[{

"functional_requirement": "After clicking a button, the message ’The button was clicked!’ is displayed on the page.",
"code_snippet":

"<button id="myButton">Click me</button>
<div id="message"></div>
<script>

document.getElementById("myButton").addEventListener("click", function()
document.getElementById("message").textContent = "The button was clicked!";
);

</script>",
"is_implemented": true,
"implementation_analysis": "The code includes a button and a div element for displaying messages. JavaScript uses an

event listener to bind a click event to the button. When the event is triggered, it modifies the textContent of the #message
element to ’The button was clicked!’. The functionality perfectly matches the description; clicking the button displays the
specified message on the page in real-time.",

"confidence_score": 1
}]

Figure 13: Prompts for the evaluation metric of Functional Alignment.

21
11664



Prompts for the evaluation metric of Visual Alignment:

**Role-play:** You are a senior requirements reviewer, project manager, and a user of web front-end applications. You
have just received a web front-end application developed according to given requirements. It is still in the early stages of
development. Your task is to determine whether the developer has correctly understood the user requirements by evaluating at
a high level whether the given web page code meets the specified requirement points, without needing to verify the correctness
of the specific implementation.
**Task Goal:** Analyze the web front-end application code to determine if it meets the given requirement points.
**Input:**
**Web page code** and **requirement points** information
**Evaluation Criteria:**
Please analyze from the user’s perspective whether the code implements the specified requirement points based on the
following dimensions:

**Visual Attributes:** Does the code conform to the user-specified visual design?
**Page Components:** Does the code include the page components (must be user-visible) specified by the user?

**Output:**
Please output your evaluation results and analysis in JSON format, with the following structure:
[{

"visual_requirement": "<Requirement Point>",
"code_snippet": "<Web Front-end Application Code> (The maximum output length is 1000 characters.)",
"is_implemented": <true/false>,
"implementation_analysis": "<A concise analysis of how the code implements the requirement point>",
"confidence_score": <A confidence score from 0-1, indicating your certainty in the judgment, where 1 is the highest>

}]
**Example:**
**Input:**
1. **Web page code:**

.primary-button {
background-color: #007bff;
color: white;
font-size: 16px;
padding: 10px 20px;
border-radius: 5px;
}

2. **Requirement Points:** [“A button with a blue background, white text, a font size of 16 pixels, and a 5-pixel border-
radius.”]
**Expected Output (JSON format):**
Note: The final output should only contain the JSON content, without being wrapped in Markdown’s JSON format.
[{

"visual_requirement": "A button with a blue background, white text, a font size of 16 pixels, and a 5-pixel border-radius.",
"code_snippet":

".primary-button {
background-color: #007bff;
color: white;
font-size: 16px;
padding: 10px 20px;
border-radius: 5px;
}",

"is_implemented": true,
"implementation_analysis": "The ‘.primary-button’ class in the code sets the background color to #007bff, which is a

shade of blue, the text color to white, the font size to 16px, and the border-radius to 5px, fully matching the requirement’s
description. Additionally, the padding is set to 10px 20px, which is a common padding for buttons; although not mentioned in
the requirement, it does not affect the consistency of the implementation.",

"confidence_score": 1
}]

Figure 14: Prompts for the evaluation metric of Visual Alignment.
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Prompts for the evaluation metric of Content Alignment:

**Role-play:** You are a senior requirements analyst, project manager, and a user of web front-end applications. You have
just received a web front-end application developed based on given requirements. It is still in the early stages of development.
Your task is to determine whether the developer has correctly understood the user’s requirements and to judge at a high level
whether the given web page code meets the user-specified requirement points, without worrying about the correctness of the
specific implementation.
**Task Goal:** Analyze the web front-end application code and determine if it meets the given requirement points.
**Input:**
**Web page code** and **requirement points** information
**Evaluation Criteria:**
Please analyze from the user’s perspective whether the code implements the specified requirement points based on the
following dimensions:

**Content Semantics:** Does the content on the page conform to the semantics specified in the user requirements?
**Specified Data:** Does the content on the page include the specific data that the user specified to include? (e.g., image

links, data source links, text copy, video/audio links, etc.)
**Output:**
Please output your judgment and analysis in JSON format, with the following structure:
[{

"content_requirement": "<Requirement Point>",
"code_snippet": "<Web Front-end Application Code> (The maximum output length is 1000 characters.)",
"is_implemented": <true/false>,
"implementation_analysis": "<A concise analysis of how the code implements the requirement point>",
"confidence_score": <A confidence score from 0-1, indicating your level of certainty, with 1 being the highest>

}]
**Example:**
**Input:**
1. **Code Snippet:**

<div>Welcome</div>
<img src="logo.png">
<a href="/home"></a>

2. **Requirement Points:** ["Display a welcome text.", "Display a company logo, using logo.png.", "Provide a link to return
to the homepage."]
**Expected Output (JSON format):** Note: The final output should only contain the JSON content, do not wrap it in
Markdown’s JSON format.
[{

"content_requirement": "Display a welcome text.",
"code_snippet": "<div>Welcome</div>",
"is_implemented": true,
"implementation_analysis": "The code uses a ‘<div>’tag to contain the text Ẅelcome,̈ thus implementing the requirement

to display a welcome text.",
"confidence_score": 0.8

},
{

"content_requirement": "Display a company logo.",
"code_snippet": "<img src=l̈ogo.png>̈",
"is_implemented": true,
"implementation_analysis": "The code uses an ‘<img>’ tag to attempt to display the user-specified image named

l̈ogo.png.̈",
"confidence_score": 1.0

},
{

"content_requirement": "Provide a link to return to the homepage.",
"code_snippet": "<a href=/̈home>̈</a>",
"is_implemented": false,
"implementation_analysis": "The code uses an ‘<a>’ tag to create a link pointing to /̈home,̈ but there is no text on the

link, which fails to indicate to the user that it is a link to return to the homepage.",
"confidence_score": 0.9

}]

Figure 15: Prompts for the evaluation metric of Content Alignment.
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