A Appendices
A.1 MULocBench Statistics

Project and Issue Statistics. Figure 1 shows the issue counts of the 46 projects included in MULocBench. The dataset covers a wide
range of project types and domains. For example, pandas and scikit-learn represent popular data processing and machine learning libraries,
transformers and keras correspond to deep learning frameworks, while ansible and yt-dlp reflect automation and media processing tools.
Smaller projects such as DeepSpeeck-V3 and grok-1 illustrate that MULocBench also includes niche and emerging repositories. This diversity
highlights the benchmark’s coverage of different programming scenarios, user communities, and issue characteristics.
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Figure 1: Statistics of issue counts across each projects.
File Type Issue Number File Number
Python 842 2494
OtherPL (JavaScript/C/Java) 16 53
Test 273 513
Documentation 259 443
Asset 48 59
Configuration 167 308

Table 1: Statistics of file types in the MULocBench.

File Type Distribution in MULocBench. Table 1 summarizes the distribution of file types in MULocBench. Among the 1,100 issues,
although the projects are primarily Python-based, not all issue localizations involve Python code. This distribution indicates that issue
localization tasks are not limited to Python source code but also span a diverse set of file types that play important roles in modern software
projects.

Approximately 23.5% of issues correspond to locations that do not include any Python files. Specifically, 1.5% of issues involve files written
in other programming languages (e.g., JavaScript, C, or Java), 24.8% involve test files, 23.5% involve documentation files, 4.4% involve asset
files, and 15.2% involve configuration files.

From the file perspective, Python source files account for over 2,000 files. Each of the test, documentation, and configuration categories
contains approximately 300-500 files. Files in other programming languages and asset files are less common, with each category containing
slightly over 50 files.

A.2 Issue Characteristics

To understand how issue characteristics influence localization performance, we consider nine issue characteristics to analyze their relationship
with localization performance [1-3]. Table 2 presents the descriptive statistics of the issue characteristics, including their mean, variance,
minimum, and maximum values. The values of issue characteristics exhibit high variability, reflecting the diverse nature of issues and their
potential impact on localization difficulty.
o iss_des_length: The number of words in the issue description. Longer descriptions generally provide more detailed information for
developers to understand the problem context, interpret the symptoms, and identify potential root causes.
e has_traceback: Indicates whether the issue description contains an execution traceback. Tracebacks provide precise failure points,
including file paths, line numbers, and call chains, which usually allow developers more quickly identify the root cause.
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Table 2: Descriptive Statistics of Issue Features

Feature Mean Variance Min Max
iss_descr_length 615.45 2,692,121.36 4 37,442
has_traceback 0.21 0.17 0 1
has_code_block 0.50 0.25 0 1
has_inline_code 0.64 0.23 0 1
file_num 2.85 16.93 1 30
cls_num 2.11 35.48 0 68
func_num 2.80 56.46 0 114
line_num 22.09 8,511.70 0 1,291
diff_file_type_num 1.49 0.58 1 5

e has_code_block: Indicates whether the issue description contains a Markdown code block (“*). Code blocks often include reproduction

scripts, configuration snippets, error logs, or minimal examples. Such explicit technical content provides structured clues about the

execution context, helping narrow down the related components or functions in the system.

has_inline_code: Indicates whether the issue description contains inline code segments (enclosed in backticks, e.g., function name).

Inline code is typically used to reference specific identifiers, such as variables, function names, file paths, or configuration keys. These

references add specificity to the description, improving the alignment between the issue text and concrete code elements involved in

localization.

file_num: The number of files involved in issue localization. More files indicate a wider scope and greater structural complexity, making

localization more challenging.

cls_num: The number of classes involved in issue localization. More classes suggest cross-cutting changes and higher design complexity,

increasing the difficulty of understanding and localizing the issue.

func_num: The number of functions involved in issue localization. A larger number of functions implies multiple logical units are

affected, making it harder to identify the root cause.

e line_num: The total number of lines changed involved in issue localization. Larger changes reflect greater issues complexity and increase
the search space for locating the source of the issue.

o diff file_type_num: The number of different file types modified (e.g., source code, tests, documentation). A higher number indicates
that cross-cutting changes require diverse expertise, making the issue harder to locate.

Approach iss_des_length has traceback has_code_block has inline code file num cls_ num func num line num diff file num
BM25 0.0001* -0.0423* 1.1124* 1.5827* -0.4134" -0.1683"  -0.239" -0.0014* -0.884*
Agentless GPT-40-mini  0.0001* -0.1558" -0.1712* -0.0277* -0.4276" -0.1159*  -0.1033* -0.0028" -0.9445*
g Claude3.5 0.0002* -0.008* 0.1011* 0.2063* -0.803" -0.2868"  -0.2503* -0.0014* -1.1176*
LocAgent GPT-40-mini  0.0001* 0.8571* 1.226* 2.2032* 0.0077* -0.2445" -0.2074* -0.0135* -0.9089*
g Claude3.5 -0.0002* -0.0128* 0.5467* 0.2628" -0.8365" -0.2712*  -0.1331* -0.0315* -1.9413*
OpenHands GPT-40-mini  0.0001* 0.2253* 0.2338* 0.4942* -0.6249* -0.2258"  -0.2517* -0.0225* -0.8046"
P Claude3.5 -0.0002* -0.0009* -0.0752* 0.0771* -1.0655* -0.4096* -0.3868" -0.0142* -1.6713*

Table 3: Correlation between issue complexity and issue localization in SOTA approaches(P-values < 0.05 are marked with *).

We assess the relationship between the issue characteristics and the issue localization by calculating their correlation coefficient. Given
that the distribution of these characteristics exhibits skew- ness, and the localization result is binary (correct or not), logistic regression is
employed for the analysis across three LLMs. Table 3 and Table 4 shows the correlation between issue characteristics and issue localization
in SOTA approaches and LLM-prompting approaches.

Location-related features, especially the number of files and different file types, consistently show strong negative correlations across all
LLMs, indicating that issues involving more extensive locations are generally harder to localize.

Textual features show weaker and more variable correlations. Issue description length has only a weak correlation (<0.01), while richer
textual information (e.g., tracebacks) provides modest correlation overall. However, the effect of richer textual features varies across LLMs.
For example, LocAgent with GPT-40-mini benefits from tracebacks, whereas Claude 3.5 is negatively affected by them, showing negative
correlations. Similarly, Location-Hint with Claude 3.5 benefits from code blocks, while GPT-40-mini is negatively affected by code blocks.
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Approach iss_des_length  has_traceback has_code_block has_inline_code file num cls_num func_num line_num diff_file_num
ClosedBook GPT-40-mini  0.0001 0.3269 0.2364 0.2182 -2.1504* -0.2016*  -0.2477* -0.0244* -4.4434*
Claude3.5 0.0003* 0.3471* 0.3561% 0.3028* -1.9109* -0.269* -0.2916* -0.0316* -3.6438"
ProStructure GPT-40-mini  0.0002* 0.2757* -0.1109* 0.003* -1.7122* -0.1987*  -0.2417* -0.0208* -3.537*
Claude3.5 0.0002* 0.2401* 0.0478* 0.0671* -2.0467* -0.3434"  -0.3431* -0.0332* -3.2742*
LocHint GPT-40-mini  0.0* 0.2775* -0.2031* -0.1733* -1.8291* -0.3247°  -0.297* -0.0231* -2.9825*
Claude3.5 0.0001* 0.2551* 0.1672* 0.0854* -1.3183* -0.2462"  -0.2148" -0.0219* -1.7195*
Pipeline-ProStructure GPT-40-mini  0.0001* 0.2478* -0.1216* -0.0484" -1.7954* -0.1189* -0.1578* -0.0204* -2.9983*
P uctu Claude3.5 0.0002* 0.1686* 0.1394* 0.187* -2.1249* -0.2483"  -0.2624 -0.0247* -3.5681"
L. . GPT-40-mini  0.0001* 0.2315* -0.2248" -0.0471* -1.7547* -0.224* -0.2239* -0.0188" -2.9143*
Pipeline-LocHint N B " N « B * « ¥
Claude3.5 0.0003 0.1821 0.2549 0.286 -2.1216 -0.2834 -0.2907 -0.026 -4.3645

Table 4: Correlation between issue complexity and issue localization in LLM-prompting approaches(P-values < 0.05 are marked

with *).

(a) Example 1

(c) Example 3

Issue Information

Project: pytorch/pytorch  Issue: 48435

Issue Description:

AttributeError: module ‘torch.cuda’ has no attribute ‘comm’
Issue Comment:

they just fixed the issue facebookresearch/InterHand2.6M@874eb9f ...

Location Information for Issue Resolution

Project: facebookresearch/InterHand2.6M Commit: 874eb9f...17d

Commit Message:

‘torch.cuda' has no attribute ‘comm!’ fixed
Commit Files:

common/nets/module.py

Classification

Issue Type Issue Root Cause Location Scope | Location Type

Code

Execution Failure | Implementation Bug | Third-Party File

Issue Information
Project: lllyasviel/Fooocus  Issue: 3689
Description:
Attempting to run Fooocus, simply exits when attempting to load the model,

no error or nothing. It should've loaded the model successfully. ...

Location Information for Issue Resolution

Project: lllyasviel/Fooocus  Issue: 3689

Issue Comment:

solution was easy, change the name of the safetensors you want in presets/
default.json, config.txt, config_modification_tutorial.txt, ... worked for me
Files from the Comment: generated after run Fooocus

presets/ default.json config.txt config_modification_tutorial.txt

Classification

Issue Type Issue Root Cause | Location Scope | Location Type

Unexpected Result | User-Induced
Problem

In-Project File
Runtime File

Configuration

(b) Example 2

Project: AntonOsika/gpt-engineer
Issue Description:
Remove unnecessary configs such as: tdd, tdd_plus ...

Issue Information
Issue: 656

1l t

Project: AntonOsika/gpt-engineer

Remove experimental TDD step configs, ... solves #656

Merged Files:
gpt_engineer/steps.py tests/test_collect.py gpt_engineer/preprompts/spec ...

Location Information for Issue Resolution

Pull Request: 737

ription:

prompt

Classification

Issue Type

Issue Root Cause | Location Scope Location Type

Request

Enhancement

Design Deficiency | In-Project File Code, Test,

Asset

(d) Example 4

Project: yt-dlp/yt-dip
Issue Description:
How to use Sponsorblock as part of Python script?

Issue Information
Issue: 1238

Project: yt-dlp/yt-dlp
Issue Comment:

See https://github.com/yt-dlp/yt-dlp#embedding-yt-dlp on how to register a
PostProcessor. You can see the __init__method of these classes to see the
arguments they take. yt-dlp/yt_dlp/__init__.py Lines 426 to 432, Lines 500 to
506 in a903d82

Thank you, that answers my question.

Location Information for Issue Resolution
Issue: 1238

Files from th mment:
README.md yt-dlp/yt_dlp/__init__.py
Classification
Issue Type Issue Root Cause Location Scope | Location Type
Usage Question | User-Induced Problem | In-Project File Code., Doc

Figure 2: Four examples from MULocBench illustrating diverse issue types, causes, location scopes and types.

These variable patterns show that, although richer textual information can aid localization, current LLMs cannot fully leverage
these signals across complex issue contexts, limiting their effectiveness.

A.3 Empirical Analysis

Issue Type captures the kinds of problem developers raise in issue reports, such as errors during code execution. It reflects what challenges
developers encounter or what support they seek during project use and maintenance. We categorize issues into four types.

(1) Execution Failure: Issues where the project fails to run properly, such as installation errors, startup crashes, or runtime errors. This
category accounts for 39.9% (439 issues). For example, in panel (a) of Figure 2, a developer reports an AttributeError: module ‘torch.cuda’
has no attribute ‘comm’ when executing code with the pytorch project.

(2) Unexpected Result: Issues where the project runs successfully, but its behavior or output deviates from expectations, such as producing
incorrect results. It accounts for 23.7% (261 issues). For example, in panel (c) of Figure 2, a developer attempts to run Fooocus to load the
model, but the program simply exits without loading it or showing any errors.

3

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

226
227
228
229
230
231

232



233
234
235
236
237
238
239
240

242
243
244
245
246
247
248
249
250

251

253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

278
279
280
281
282
283
284
285
286
287
288
289

290

Conference acronym 'XX, June 03-05, 2018, Woodstock, NY Anon.

(3) Enhancement Request: Issues where users request new functionality, improvements to existing features, or extensions to the project’s
capabilities. It accounts for 25.1% (276 issues). For example, in panel (b) of Figure 2, a developer requests remove unnecessary configurations,
such as tdd.

(4) Usage Question: Issues where users ask about project usage, such as how to accomplish specific tasks, locating files, or understanding
code structure. It accounts for 11.3% (124 issues). For example, in panel (d) of Figure 2, a developer asks how to use Sponsorblock as part
of Python script.

Root Causes of Issues capture the underlying reasons behind issue reports, such as code bugs. We categorize issue causes into three types:

(1) Implementation Bug: Problems arising due to errors in the project’s implementation, where the functionality does not perform as
expected, such as logic errors and incorrect outputs. It accounts for 34.5% (380 issues). For example, in panel (a) of Figure 2, a developer
fixes an AttributeError raised by calling a non-existent API torch.cuda.comm.broadcast.

(2) Design Deficiency: Situations where a project is incomplete or poorly implemented, such as missing functionality and need for
refactoring. It accounts for 36.3% (399 issues). For example, in panel (b) of Figure 2, a developer removes unnecessary configurations to
improve design clarity and maintainability.

(3) User-Induced Problem: Problems arising from incorrect usage, misunderstandings, or limited knowledge of the project on the user’s
side. It accounts for 29.2% (321 issues). For example, in panel (c) of Figure 2, developers fail to load a model in Fooocus until they correct
their own configuration settings.

Location Scope for Issue Resolution refers to the range of files involved in issue resolution, which can also include locations beyond the
project repository. To use a software project, developers depends not only on files within the project itself, but also on external dependencies,
runtime-generated files, and user-authored code. We classify location scopes into four categories:

(1) In-Project File: Files that are physically present within the project repository. Typical examples include source code files (main.py),
configuration files (settings. yaml), or documentation (README . md). It accounts for 94.1% (1035 issues). For example, in panel (b) of
Figure 2, an issue from the AntonOsika/gpt-engineer project was resolved by modifying three files within the repository, which shows
a case of in-project file localization.

(2) Runtime File: Files that are outside the project but are generated during execution or required at runtime. It accounts for 2.2% (24
issues). For example, a generated file created after running a source script, or an environment-specific configuration file such as . env. In
panel (c) of Figure 2, an issue from the 111yasviel/Fooocus project falls into this category: its resolution required modifying two files,
config.txt and config_modification_tutorial. txt, which are not part of the repository but are created after execution.

(3) Third-Party File: Files from external projects, such as third-party libraries that the current project depends on. It accounts for 2.1% (23
issues). For example, in panel (a) of Figure 2, an issue reported in the pytorch/pytorch project is ultimately traced to an implementation
bug in the external dependency facebookresearch/InterHand2.6M, rather than in PyTorch itself.

(4) User-Authored File: Files written by users outside the original project, typically referenced in issue descriptions when reporting problems.
It accounts for 3.0% (33 issues). For example, in issue 78759 of the ansible/ansible project, a user reports an error when passing
a variable to a loop and provides the corresponding configuration. Another user suggests to replace loop: {{sysctl.values}} with
loop: {{sysctl[ ‘values’]}}, which resolves the issue. In this case, the location of the issue resolution is the user’s own configuration
file, specifically the line loop:{{sysctl.values}}.

Location Type for Issue Resolution refers to the file types affected during issue resolution. A software project is not solely code; it also
depends on configurations, documentation, and other artifacts that together to function as a complete project. We categorize issue locations
into five types based on their functional roles.

(1) Code: Source files that implement the core logic and functionality of the project, typically written in programming languages such as . py
or .cpp. It accounts for 80.8% (889 issues). For example, in panel (a) of Figure 2, the resolution was located in common/nets/module. py,
which is a Python source file.

(2) Test: Test files that verify the correctness of the project through test cases. This category includes unit, integration, and system test files,
e.g., test_x.py and *.spec. js. It accounts for 23.5% (258 issues). For example, in panel (b) of Figure 2, the issue resolution location
involves the file tests/test_collect.py, which is a Python test file.

(3) Configuration: Configuration files used for build processes, dependency management, or runtime settings, such as requirements. txt
and pom. xml. It accounts for 15.2% (167 issues). For example, in panel (c) of Figure 2, the issue resolution location contains the file
presets/default. json, which is a configuration file.

(4) Document: Documentation files intended to describe and support the usage and maintenance of the project, typically found in files
such as README or within the docs directory. It accounts for 23.5% (259 issues). For example, in panel (d) of Figure 2, the issue resolution
location involves README . md, which provides guidance for developers on using the project.

(5) Asset: Non-code resources that support system operation or enhance functionality, such as data files (e.g., . csv, . json), static resources
(e.g., images, fonts), or auxiliary scripts. It accounts for 4.4% (48 issues). For example, in panel (b) of Figure 2, the issue resolution location
involves gpt_engineer/preprompts/spec. As this file contains only prompt text consumed as input, rather than executable code, it is
classified as an asset.
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Figure 3: Performance comparison of different issue types on full MULocBench.
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Figure 4: Performance comparison of different issue reasons on full MULocBench.

A.4 Figures of Performance comparison of different issue types, reasons, location scopes and types on
Full MULocBench

Peformance Comparison across Issue Types. Figure 3 presents the performance comparison across different issue types on the full
MULocBench. The performance differences observed on Python code closely mirror those on the full benchmark. Execution Failures
achieve moderate results, with Location-Hint reaching 28% Acc@5 and 26% F1 at the file level. Their performance is relatively balanced
across location levels (file, class, function) and metrics (Acc@1, Acc@5, precision, recall, F1), typically yielding mid-range scores: stronger
than Enhancement Requests and Unexpected Results but weaker than Usage Questions, indicating a moderate level of localization difficulty.
Unexpected Results and Enhancement Requests yield the weakest performance, with Acc@5 capped at around 20% at the file level. At
the class level, Acc@5 and F1 are around 10% and 15%, while at the function level both fall below 10%, reflecting the challenge of pinpointing
subtle or underspecified behavioral issues. Usage Questions achieve the strongest overall performance, with Location-Hint reaching 40%
Acc@5 and 28% F1 at the file level. At the class level, Acc@5 and F1 are 29% and 27%, and at the function level both remain around 10%.
Their relatively higher performance likely due to clearer textual cues in issue descriptions that make localization easier.

Peformance Comparison across Issue Reasons. Figure 4 shows the performance comparison of different issue reasons on the full
MULocBench. Implementation Bug achieve the most stable performance, with Location-Hint reaching 23% Acc@5 and 26% F1 at the
file level, and 12-15% at finer levels. Although bug fixing is generally considered highly challenging, the relatively balanced performance
across levels, together with the long-standing emphasis of researchers on bug-fix scenarios, explains why this issue reason performs more
consistently than others. Design Deficiencies perform weakest, with best file-level results of 20% Acc@5 and 21% F1, but Acc@5 and
F1 at the class and function levels drop to 5.4%—-16%. Notably, precision is obviously higher than recall across all three levels. Across all
levels, precision is higher than recall, as design-related issues are abstract and cross-cutting: they are harder to locate, but once identified,
predictions tend to be precise. User-Induced Problems show intermediate performance, with 33% Acc@5 and 20% F1 at the file level, but
only 7%—-13% at the class and function levels. This suggests that user mistakes often provide clear textual cues that aid file-level localization.
However, such cues are less informative for finer-grained levels, which results in weaker class- and function-level performance.

A.5 A Qualitative Failure Analysis of Issue Localization on MULocBench

We provide five qualitative analyses of wrong issue localization from state-of-the-art approaches or LLMs.

A.6 Prompt Templates of LLM-based Approaches
Figure 10, Figure 11, Figure 12, Figure 13, Figure 14, Figure 15, Figure 16 shows the prompt templates of LLM-based approaches.
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Issue Description pytorch/pytorch/issues/48435

AttributeError: module 'torch.cuda' has no attribute 'comm
I'm using torch 1.7.0, and get this kind of error

my torch is installed via pip install torch==1.7.0+cu101 torchvision==0.8.1+cu101 torchaudio===0.7.0

LLM’s Response

GroundTruth Hint Claude3.5 x
Project: InterHand2.6M Project: pytorch
File: common/nets/module.py File: torch/csrc/cuda/comm.cpp
Function: soft_argmax_1d File:
Line: 43 torch/csrc/cuda/Module.cpp
File:
Closed-Book GPT-domini 3¢ torch/cuda/__init__.py
Project: pytorch -
File: torch/cuda/__init__.py Pipeline-ProStructure Claude3.5
L!ne: 1 Project: pytorch x
Line: 2 File: torch/cuda/__init__.py
Line: 1
File: torch/cuda/comm.py Project: pytorch
Line: 10 File: torch/cuda/comm.py
Line: 1
Pro-Structure GPT-4omini ® Pipeline-Hint GPT-40-mini ®

Project: pytorch
File: torch/cuda/__init__.py
Line: 1

Project: pytorch

File: torch/csrc/cuda/comm.cpp
Line: 1

Line: 2

Project: pytorch

File: torch/cuda/comm.py

) project: pytorch
Line: 1

file: torch/csrc/cuda/comm.h

Explanation

Word-Matched Misleading: LLMs rely on keywords such as torch, cuda, or comm in the issue
description to search for files containing these terms as candidate locations, even when these files are
unrelated to the actual root cause.

The part analysis of Claude3.5 is as follows:

The error indicates that torch.cuda.comm' is missing, which suggests issues with CUDA
communication operations. The most important files to check are:

1. Core CUDA communication implementation files (torch/cuda/comm.py’,
“torch/csrc/cuda/comm.cpp)

2. Module initialization files (torch/cuda/__init__.py’, ‘torch/csrc/cuda/Module.cpp) ...

We also interacted with LLMs, such as GPT-4o0-mini, to clarify that the issue originates from a third-
party project. However, the model again suggested incorrect projects such as torch or torchvision,
purely based on keyword matching.

Figure 5: In this example, LLMs rely on keywords such as torch, cuda, or comm in the issue description to search for files
containing these terms as candidate locations, even when these files are unrelated to the actual root cause.
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581 e ) ) N
s Issue Description Illyasviel/Fooocus/issues/3689 639
bl
583 Exits upon attempting to load a model on Windows 640
ss4 What happened? 641
’ Attempting to run Fooocus on Windows 11 simply exits when attempting to load the default model, no error 642
585 or nothing.
586 Steps to reproduce the problem 643
587 1.Install Fooocus on Windows 11 with a NVIDIA GPU ... 044
588 What should have happened? 645
It should've loaded the model successfully. .... 646
589
500 LLM’s Response 647
so1 GroundTruth Hint Claude3.5 x 648
500 Project Name: Fooocus Project Name: Fooocus 649
) File: presets/default.json File: modules/model_loader.py 650
% Line: 2 Class: ModelLoader .
594 Function: load_file_from_url ’
595 File: config.txt 652
596 File: config_modification_tutorial.txt File: backend/fcbh/diffusers_load.py 653
5 o File: modules/core.py 654
97 - - -
’ Clqsed Book GPT-4o-mini Class: StableDiffusionMode 655
598 Project: Fooocus 3
599 File: src/main.py 656
600 Class: MainApp Pipeline-ProStructure GPT-40-mini 657
‘o1 Function: load_model Project: Fooocus 658
o Line: 45 File: entry_with_update.py 650
Line: 1 660
603 File: src/utils/model_loader.py
604 Class: ModelLoader File: backend/modules/model_loading.py oot
605 Function: load_default_model Line: 1 662
06 Line: 30 663
607 A ) . 664
Pro-Structure Claude3.5 Pipeline-Hint GPT-4o0-mini o5
608 Project: Fooocus project: Fooocus b 4
609 File: entry_with_update.py ® File: modules/model_loader.py 666
610 Function: main Function: load_file_from_url 667
611 668
o2 File: shared.py File: modules/c_ore._py 669
o Function: initialize_environment Class: StableDiffusionModel 670
614 671
615 Explanation 672
616 Code-Centric Bias: LLMs incorrectly assume that the issue is code-related, resulting in all predicted 673
617 locations pointing to Python source files. 674
LLMs then follow a series of reasoning steps based on this initial misjudgment, resulting in a list of Python 675
618 files unrelated to the actual root cause. For example, part of the analysis produced by Claude 3.5 is as 76
619 follows:
620 Key areas to investigate: 677
621 1. Model loading logic = load_model function in entry_with_update.py 678
622 2. System compatibility checks = check_system_compatibility in modules/config.py 679
s 3. Path resolution > get_model_path function in modules/system_specific.py 680
4. Initialization procedures - initialize_model function in modules/core.py 651
624
625 682
626 Figure 6: In this example, LLMs mistakenly assume that the issue is code-related. Based on this incorrect assumption, they 683
627 decompose the model-loading process step by step, generating a list of Python code locations that are unrelated to the actual 684
628 failure. 685
629 686
630 087
631 088
632 689
633 090
634 091
635 092
636 693
637 694
638 695
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Issue Description pallets/flask/issues/5160

Switch to importlib breaks scripts with app.run()
Switch to importlib breaks scripts with “app.run()|With a trivial script:

if_name__=="__main__":
app.run(debug=True)

LLM’s Response

GroundTruth .
Hint Claude3.5
Project: flask intLraude x

) Project: flask
File: src/flask/scaffold.py S
Function: _find_package_path File: src/flask/scaffold.py

Line: 825 E;r;cté%ré _find_package_path
Line: 826 ’

File: src/flask/helpers.py File: src/flask/app.py

Function: get_root_path Line: 630

Closed-Book GPT-40-mini b 4

Project: flask Pipeline-ProStructure GPT-40-mini x

File: src/flask/app.py Project: flask

Class: Flask File: src/flask/app.py

Function: __init__ Line: 376

Line: 630

project: flask

file: src/flask/scaffold.py File: src/flask/scaffold.py

Function: find_package

Line: 898

Line: 858 Pipeline-Hint Claude3.5
Project: pytorch

Pro-Structure Claude3.5 ® Project: flask

Project: flask File: src/flask/scaffold.py

File: src/flask/scaffold.py Function: _find_package_path

Function: _find_package_path Line: 858

Line: 858

File: src/flask/app.py
File: src/flask/app.py

Explanation

Responsibility Chain Tracking Limitation: LLMs can localize scaffold.py, where importlib is used to
find package specs, but fail to identify helpers.py, which implements the fallback logic triggered by
scaffold.py. Instead, they over-predict unrelated files like app.py or test modules.

The part analysis of Claude3.5 is as follows:

here are the key locations that need to be edited to fix the issue with importlib breaking scripts using
“app.run():

**Explanation:**

1. The core fix needs to be in ‘scaffold.py” where importlib is used to find package specs

2. app.py needs updates since it calls the affected package finding functions

3. Tests must be added/updated to verify the fix works for *__main__" scripts

4. Documentation should be updated to reflect any changes

5. Example projects using ‘app.run()’ should be verified to work correctly

Anon.

Figure 7: In this example, LLMs correctly identify scaffold.py, where importlib is used to find package specs, but fail to identify
helpers.py, which implements the fallback logic triggered by scaffold.py. Instead, LLMs over-predict unrelated files such as
app.py or test modules, illustrating a failure to trace the narrow responsibility chain.
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Issue Description geekan/MetaGPT/issues/1174

New provider: Amazon Bedrock (AWS)
Feature description

Please include support for Amazon Bedrock models. These models can be from Amazon, Anthropic,

Al21, Cohere, Mistral, or Meta Llama 2.
Your Feature

Create a new LLM Provides under metagpt/provider for Amazon Bedrock

Include it in the LLMType available

LLM’s Response

GroundTruth

Project: MetaGPT

File: metagpt/configs/llm_config.py
Line: 19

Line: 23

File: metagpt/configs/lim_config.py
Class: LLMType
Line: 34

Class: LLMConfig
Line: 77

File: metagpt/utils/token_counter.py

Line: 212

File: metagpt/provider/__init__.py

File: tests/metagpt/provider/mock_lim_config.py

Agentless Claude3.5 P 4

File:
metagpt/provider/bedrock/bedrock_provider.py
Class: PROVIDERS

Function: get_provider

File: metagpt/provider/bedrock_api.py
Class: BedrockLLM

File: metagpt/provider/bedrock/__init__.py
Line: 21
Line: 32

BM25 R

File: ...provider/bedrock/bedrock_provider.py
Class: MistralProvider

Class: MetaProvider

LocAgent Claude3.5 b 4
File: metagpt/configs/llm_config.py # Add new
enum for Amazon Bedrock

Class: LLMType

Line: 17

File: metagpt/provider/bedrock.py #Create
new Amazon Bedrock LLM Provider
implementation

Line: 1

File: metagpt/provider/__init__.py #lmport and
register the new Bedrock provider
File: metagpt/lim.py

OpenHands GPT-40-mini
File: metagpt/configs/llm_config.py # Add
Class: LLMType

Function: api_type

File: metagpt/provider/__init__.py.

File:
metagpt/provider/lim_provider_registry.p

y
Function: LLMProviderRegistry

Explanation

Word-Matched Misleading: SOTA approaches are misled by file paths containing keywords such as

* “provider" or * " bedrock', even though these files are unrelated to the issue localization.

Responsibility Chain Tracking Limitation: Although SOTA approaches like LocAgent and OpenHands
can identify obvious components such as configs/lim_config.py, they fail to capture dependency files
that are critical for the feature's functionality and verification. For example, token_counter.py handles
token counting for the new provider, and mock_lIm_config.py provides the test scaffolding needed to

validate its behavior.
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859 Figure 8: In this example from the MetaGPT feature request, SOTA approaches such as LocAgent and OpenHands exhibit 916

860 keyword matched pseudo localization by being misled by files containing terms like “provider” or “bedrock”. They also show 917
861 responsibility chain tracking failures by missing critical dependency files such as token_counter.py and mock_llm_config.py 918
862 that are required for correct functionality and verification. 919
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929 ( Issue Description ansible/ansible/issues/27729 ) 987
930 Removed restricted key from module data: ansible_lxc_bridge 988
931 COMPONENT NAME: Gathering Facts 989
032 ANSIBLE VERSION: ansible 2.3.1.0 config file = /etc/ansible/ansible.cfg 990
configured module search path = Default w/o overrides )
933 0S / ENVIRONMENT Archlinux, but probably not platform specific o1
934 SUMMARY 992
935 During gathering facts | get following warning 993
936 i 994
. TASK [Gathering Facts] 50
31 [WARNING]: Removed restricted key from module data: ansible_Ixc_bridge = {u'macaddress': 795
938 u'70:85:c2:0b:a3:4a', u'features': {}, u'interfaces': [u'vethG180R8', u'enp0s31f6', 996
939 u'vethWYJVBN'], u'mtu': 1500, u'active': True, u'promisc': False, u'stp': False, u'ipv4": 997
040 {u'broadcast': u'192.168.0.255', u'netmask': u'255.255.255.0', u'network': u'192.168.0.0', 908
u'address': u'192.168.0.110'}, u'ipv6': [{u'scope': u'link’, u'prefix': u'64', u'address':
941 u'fe80::7285:c2ff:-fe0b:a34a'}], u'device: u'lxc_bridge', u'type': u'bridge', u'id’: 999
942 STEPS TO REPRODUCE: Try to run playbook against host with Ixc and bridge configured. 1000
943 EXPECTED RESULTS: No warning. 1001
o4 LLM’s Response 1002
" GroundTruth BM25 x 1003
946 Project: ansible File: v1/ansible/inventory/__init__.py 1004
947 File: lib/ansible/playbook/task.py Class: Inventory 1005
948 Class: Task Function: get_restriction 1006
Function: preprocess_data Function: restrict to
949 ., . — 1007
Line: 208
950 Line: 214 1008
951 see ) ) ) o LocAgent Claude3.5 ® 1009
052 File: lib/ansible/plugins/action/__init__.py File: 1010
053 Class: ActionBase lib/ansible/module_utils/facts/network/linux.py o1t
B Function: _clean_returned_data # otential location for network interface fact '
954 Line: 783 gathering 1012
955 File: lib/ansible/module_utils/facts/collector.py 1013
956 Agentless Claude3.5 #Ipotlential I.ocation for fact collection logic 1014
057 File: setup.py ® File: I|b/an5|ble/modulgs/system/setup.py # 1015
Function: setup core module for gathering facts
958 Lo File: 1016
Line: 28 ] . .
959 Line: 208 lib/ansible/module_utils/facts/namespace.py 1017
960 Line: 209 1018
%1 Line: 214 OpenHands GPT-4o-mini x 1019
962 Line: 215 File: lib/ansible/executor/play_iterator.py 1020
063 N Class: Playlterator Note: File instantiating the 1021
Line: 223 Function: __init__ “Gathering Facts” task
964 . . . setup_task.name = 'Gathering Facts' 1022
965 F_|Ie:. vi/tests/TestVaultEditor.py File: contrib/inventory/Ixc_inventory.py 1023
966 Line: 783 Class: Ixc 1024
File: contrib/inventory/libvirt_Ixc.py -
967 - 1025
Note: Th fil ieved usi Class: libvirt_Ixc
968 ote: ?two lles are r?tr"_eve using File: contrib/inventory/proxmox.py 1026
960 embedding-based similarity to the issue 1027
description.
970 1028
971 Explanation 1029
972 Word-Matched Misleading: SOTA approaches overfit to keyword similarity (e.g., “lxc”, “bridge”, “fact”), 1030
973 retrieving unrelated inventory or network modules. They miss the true root cause in regex-based sanitization 1031
974 logic that contains no matching keywords. 1032
Responsibility Chain Tracking Limitation: SOTA approaches fail to trace the responsibility chain across y
75 the multi-stage execution pipeline of fact gathering. 1033
976 Although the issue arises during “Gathering Facts,” the relevant control flow spans: 1034
977 task preprocessing (playbook/task.py: preprocess_data), 1035
78 action result sanitization (action/__init__.py: _clean_returned_data), and 1036
regex-based filtering of ansible_<conn>_* keys (re.compile('*ansible_%s_' % conn_name)). ]
979 Current systems cannot follow this chain and instead attribute the failure to modules that merely 1037
980 mention LXC or network interfaces. 1038
981 1039
082 Figure 9: In this example, SOTA methods are misled by surface keyword matches (e.g., Ixc, fact) and fail to trace the multi-stage 1040
P Y Yy
083 responsibility chain behind fact gathering, causing them to localize the issue to irrelevant inventory or network modules 1041
984 instead of the true root cause in regex-based sanitization. 1042
985 1043

986 10 1044
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1045 - N
o6 Prompt Template of Closed-Book LLM 1103
1047 Please look through the following GitHub problem description and provide a complete list of locations with 1104
1048 full path that one would need to edit to fix the problem. 1105
1049 1106
1050 Eagh location should include: 1107
Project name 1108
1051 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 100
1052 Class names (only for source code files)
1053 function names (only for source code files) 1o
1054 Line numbers e
1055 1112
1056 Notes: 1113
1057 1. Only include the full file paths in your response. 1114
1058 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1115
1050 3. Your answer no more than 30 files. 1116
1060 . . . . 1117
ool The rgt\urned files should be separated by new lines ordered by most to least important and wrapped with s
1062 1119
1063 ### GitHub Problem Description ### 1120
1064 {issue report consisting of project name, issue title and issue description} 1t
1065 1122
1066 HH# 1123
1067 1124
L068 f\o\r\example, Your response format should like that: (each block only has one file) 1125
1069 project: XXX ij;
1070 file: file1.py
1071 Class: XXX e
1072 Function: XXX e
1073 Line: XXX 1130
1074 Line: XXX 1131
1075 1132
1076 project: XXX 1133
\o77 file: b/file1.js 1134
s Class: XXX 1135
Class: XXX 1136
1079 Function: XXX 137
1080 Function: XXX
1081 Line: XXX 138
1082 Line: XXX 1139
1083 Line: XXX 1140
1084 1141
1085 project: XXX 1142
1086 file: a/xx/yy/README.md 1143
Los7 Line: XXX 1144
o8 Line: XXX 1145
1089 1146
1090 1147
1091 Figure 10: Prompt template of closed-book LLM in project localization for issue resolution. izz
1092
1093 1150
1094 1151
1095 1152
1096 1153
1097 1154
1098 1155
1099 1156
1100 1157
1101 1158
1102 1159

11 1160
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1161 ( Prompt Template of Project-Structure LLM ) 1219
116z Based on the provided Project Structure, please look through the following GitHub problem description and 1220
1163 provide a complete list of locations with full path that one would need to edit to fix the problem. 1221
1164 1222
1165 Each location should include: 1223
1166 Project name 1924
1167 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 1225
1168 Class names (only for source code files) 1926
1160 function names (only for source code files) .
Line numbers
1170 1228
1171 Notes: 1229
172 1. Only include the full file paths in your response. 1230
173 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1231
1174 3. Your answer no more than 30 files. 1232
1175 1233
1176 The returned files should be separated by new lines ordered by most to least important and wrapped with 1234
W T 1235
1178 1236
170 ### GitHub Problem Description ### -
s {issue report consisting of project name, issue title and issue description} .
1181 H#H# 1239
1182 1240
1183 ### Project Structure### 1241
1184 {project structure is a hierarchical representation of the directory tree, along with relative paths, file names 1242
1185 and file extensions} 1243
1186 1244
1187 #H# 1245
1188 1246
1189 for example, Your response format should like that: (each block only has one file) 1247
1190 A 1248
191 project: XXX 1249
1192 file: file1.py 1250
1193 Class: XXX 1251
1194 Function: XXX 1252
1195 Line: XXX 1253
1196 Line: XXX 1254
1197 1255
project: XXX
1o file: b/file1.js 1230
199 Class: XXX 1257
1200 Class: XXX 1258
1201 Function: XXX 1259
1202 Function: XXX 1260
1203 Line: XXX 1261
1204 Line: XXX 1262
1205 Line: XXX 1263
1206 1264
107 project: XXX 1265
file: a/xx/yy/README.md
1208 Line: XXX 1266
1209 Line: XXX 1267
1210 1268
1211 R 1269
1212 1270
1213 1271
1214 Figure 11: Prompt template of Project-Structure LLM in project localization for issue resolution. 1272
1215 1273
1216 1274
1217 1275

1218 12 1276
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- Prompt Template of Location-Hint LLM 1335
1279 Based on the provided Location Hint and Project Structure, please look through the following GitHub 1336
problem description and provide a complete list of locations with full path that one would need to edit to fix 1337
1280 the problem. )
1281 1338
1282 Each location should include: 1339
1283 Project name 1340
1284 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 1341
: Class names (only for source code files) 1342
1285 function names (only for source code files) 1343
1286 Line numbers
1287 1344
1288 Notes: 1345
1289 1. Only include the full file paths in your response. 1346
1290 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1347
3. Your answer no more than 30 files.
1291 1343
1292 The returned files should be separated by new lines ordered by most to least important and wrapped with 1349
23 1350
1294 1351
1295 ### GitHub Problem Description ### 1352
’ {issue report consisting of project name, issue title and issue description} 1353
1296 o
1297 i 1354
1298 1355
1299 ### Location Hint### 1356
1300 Your found Locations should be { in-project file/runtime file/third-party file/user-authored file } 1357
. Your found file types should be code/test/documentation/configuration/asset } 1358
1301 s i
1302 1359
1303 1360
1304 ### Project Structure### 1361
1305 {project structure is a hierarchical representation of the directory tree, along with relative paths, file names 1362
) and file extensions. Note: According to the given location hint, only the corresponding file types are shown in 1363
1306 the structure. )
1307 } 1364
1308 1365
1309 it 1366
1310 1367
511 1368
for example, Your response format should like that: (each block only has one file) 1369
1312 A
1313 project: XXX 1370
1314 file: file1.py 1371
1315 Class: XXX 1372
. Function: XXX 1373
6 . -
Line: XXX .
1317 Line: XXX e
1318 1375
1319 project: XXX 1376
1320 file: b/file1.js 1377
1 Class: XXX 1378
Class: XXX 1379
1322 Function: XXX ‘
1323 Function: XXX 180
1324 Line: XXX 1381
1325 Il:!ne: ;ii 1382
ine: -
1326 1383
1384
1327 project: XXX )
1328 file: a/xx/yy/README.md 1385
1329 Line: XXX 1386
1330 Line: XXX 1387
1331 T 1388
1332 1389
. Figure 12: Prompt template of Location-Hint LLM in project localization for issue resolution. 1390
133z
1334 1391

13 1392
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( A

1393 Step 1 Prompt Template of Pipeline (Project-Structure Guided) LLM 1451
1394 Based on the provided Project Structure, please look through the following GitHub problem description and 1452
1395 provide a complete location list with full path that one would need to edit to fix the problem. 1453
1396 1454
1397 EaghlocaﬂonshouMincwde: 1455
Project name
1398 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 1456
1399 1457
1400 Notes: 1458
1401 1. Only include the full file paths in your response. 1459
1402 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1460
3. Your answer no more than 30 files.
1403 1461
1404 The returned files should be separated by new lines ordered by most to least important and wrapped with 1462
1405 1463
1406 1464
1407 ### GitHub Problem Description ### 1465
{issue report consisting of project name, issue title and issue description}
1408 s 1466
1409 1467
1410 ### Project Structure### 1468
1411 {project structure is a hierarchical representation of the directory tree, along with relative paths, file names 1469
1412 and file extensions. 1470
1413 L## 1471
1414 1472
1415 for example, Your response format should like that: (each block only has one file) 1473
1416 T 1474
1417 project: XXX 1475
L1s file: file1.py e
1419 project: XXX 1477
1420 file: b/file1.js 1478
1421 1479
1422 project: XXX 1480
1423 file: a/xx/yy/README.md 51
1424 SN 1482
1425 1483
1426 Figure 13: Step 1 Prompt template of PipeLine (Project-Structure Guided) LLM in project localization for issue resolution. 1484
1427 1485
1428 1486
1429 1487
1430 1488
1431 1489
1432 1490
1433 1491
1434 1492
1435 1493
1436 1494
1437 1495
1438 1496
1439 1497
1440 1498
1441 1499
1442 1500
1443 1501
1444 1502
1445 1503
1446 1504
1447 1505
1448 1506
1449 1507

1450 14 1508
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1510 Step 2 Prompt Template of Pipeline (Project-Structure Guided) LLM 1567
511 Based on the file list, please look through the following GitHub problem description and provide a complete 1568
location list with full path that one would need to edit to fix the problem. 1569
1512
1513 Each location should include: 1570
1514 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 1571
1515 Class names (only for source code files) 1572
function names (only for source code files) 1573
1516 -
51 Line numbers 1574
1518 Notes: 1975
1519 1. Only include the full file paths in your response. 1576
1520 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1577
1521 3. Your answer no more than 30 files. 1578
e 1579
1522 Returned files should be separated by new lines ordered by most to least important and wrapped with *** " *° 1550
1523
1524 ### GitHub Problem Description #i## 1581
1525 {issue report consisting of project name, issue title and issue description} 1582
1526 it 1583
1584
1527 #4## File List ### .
1528 {{Files predicted by LLMs in Step 1. For valid source files, we also include their classes and functions o
1529 extracted by parsing.} 1586
1530 HiH 1587
1531 1588
for example, Your response format should like that: (each block only has one file) 1589
1532 RN
1533 project: XXX 1590
1534 file: file1.py 1591
1535 Class: XXX 1592
1536 Function: XXX 1593
Line: XXX
1537 Line: XXX o
1538 ' 1595
1539 project: XXX 1596
1540 file: b/file1.js 1597
1541 Class: XXX 1598
Class: XXX 1599
1542 Function: XXX 1600
1543 Function: XXX ’
1544 Line: XXX 1601
1545 Line: XXX 1602
1546 Line: XXX 1603
1604
1547 project: XXX 1605
1548 file: a/xx/yy/README.md
1549 Line: XXX 1606
1550 Line: XXX 1607
1551 1608
1552 1609
1553 1610
1554 Figure 14: Step 2 Prompt template of PipeLine (Project-Structure Guided) LLM in project localization for issue resolution. o
1612
1555
1556 1613
1557 1614
1558 1615
1550 1616
1560 1617
1561 1618
1562 1619
1563 1620
1564 1621
1565 1622
1623
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e ™
1625 Step 1 Prompt Template of Pipeline (Location-Hint Guided) LLM 1683

o Based on the provided Location Hint and Project Structure, please look through the following GitHub o

problem description and provide a complete location list with full path that one would need to edit to fix the

1627 1685

1628 1686

1629 prOblem' 1687
1630 1688
1631 Each location should include: 1689
1632 PrOjeCt name 1690
1633 Full file path (absolute within the repository, e.g., src/utils/helpers.py) 1691
1634 1692
1635 Notes: 1693
1636 1. Only include the full file paths in your response. 1694
1637 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1695
1638 3. Your answer no more than 30 files. 1696
1639 1697

1640 1698

The returned files should be separated by new lines ordered by most to least important and wrapped with

1641 v v v 1699
1642 1700
i:i ### GitHub Problem Description ### :Z:
o {issue report consisting of project name, issue title and issue description} 1705
1646 ### 1704
1647 1705
1648 ### Location Hint### 1706
1649 Your found Locations should be { in-project file/runtime file/third-party file/user-authored file } 1707
1650 Your found file types should be code/test/documentation/configuration/asset } 1708
1651 ### 1709
1652 1710
1653 ### Project Structure### 1711
1654 {project structure is a hierarchical representation of the directory tree, along with relative paths, file names 1712
1655 and file extensions. Note: According to the given location hint, only the corresponding file types are shown in 1713
1656 the structure. 1714
1657 } 1715
1658 ### 1716
1659 1717
1660 1718
1661 1719

for example, Your response format should like that: (each block only has one file)

1662 1720

1663 . 1721
Lo64 project: XXX —
1665 file: file1.py 1723
1666 1724
1667 project: XXX 1725
1668 file: b/file1.js 1726
1669 1727
1670 project: XXX 1728
1671 file: a/xx/yy/README.md 1729
1672 1730
1673 D 1731
1674 1732

1675 1733

Figure 15: Step 1 Prompt template of PipeLine (Location-Hint Guided) LLM in project localization for issue resolution.
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1742 Step 2 Prompt Template of Pipeline (Location-Hint Guided) LLM 1799
1743 Based on the file list, please look through the following GitHub problem description and provide a complete 1800
1744 location list with full path that one would need to edit to fix the problem. ot
1745 1802
7 . . 803
1746 Each location should include: '

1747 1804

Full file path (absolute within the repository, e.g., src/utils/helpers.py)
Class names (only for source code files)
function names (only for source code files)

1748 1805

1749 1806

1750 1807

ey Line numbers 1508
1752 1809
1753 NOteS: 1810
- 1. Only include the full file paths in your response. 1811
1755 2. Include all necessary files to resolve the issue, and do not include any unrelated files. 1812
1756 3. Your answer no more than 30 files. 1813
1757 1814
1758 Returned files should be separated by new lines ordered by most to least important and wrapped with =~ * * *° 1815
1759 1816
1760 ### GitHub Problem Description ### 1817
1761 {issue report consisting of project name, issue title and issue description} 1818
1762 i 1819
1763 1820
1764 #it# File List ### e
1765 {{Files predicted by LLMs in Step 1. For valid source files, we also include their classes and functions 1:2
1766 extracted by parsing.} ’
1767 ### 1824

1768 1825

1769 1826

o for example, Your response format should like that: (each block only has one file) 1827
1771 1828

72 project: XXX 1820
— file: file1.py 1830
1774 Class: XXX 1831
1775 Function: XXX 1832
1776 Line: XXX 1833
1777 Line: XXX i
1778 1835
1779 project: XXX 1836
1780 file: b/file1.js o
1781 Class: XXX 1838
1782 Class: XXX 1839
1783 Function: XXX 1840
st Function: XXX o
1785 Line: XXX ijj
1786 Line: XXX o
::; Line: XXX s
1846

i;fz project: XXX 1847
o file: a/xx/yy/README.md s
1709 Line: XXX 1849
Line: XXX 1850

1793
1794 1851

1852

1795

179 1853

1797 1854

1798 Figure 16: Step 2 Prompt template of PipeLine (Location-Hint Guided) LLM in project localization for issue resolution. 1895
17

1856
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