FROM TRACE TO LINE: LLM AGENT FOR REAL-
WORLD OSS VULNERABILITY LOCALIZATION

ABSTRACT

Large language models show promise for vulnerability discovery, yet prevailing
methods inspect code in isolation, struggle with long contexts, and focus on coarse
function or file level detections which offers limited actionable guidance to engi-
neers who need precise line-level localization and targeted patches in real-world
software development. We present T2L-Agent (Trace-to-Line Agent), a project-
level, end-to-end framework that plans its own analysis and progressively narrows
scope from modules to exact vulnerable lines. T2L-Agent couples multi-round
feedback with an Agentic Trace Analyzer (ATA) that fuses runtime evidence such
as crash points, stack traces, and coverage deltas with AST-based code chunking,
enabling iterative refinement beyond single pass predictions and translating symp-
toms into actionable, line-level diagnoses. To benchmark line-level vulnerability
discovery, we introduce T2L-ARVO, a diverse, expert-verified 50-case benchmark
spanning five crash families and real-world projects. T2L—-ARVO is specifically
designed to support both coarse-grained detection and fine-grained localization,
enabling rigorous evaluation of systems that aim to move beyond file-level pre-
dictions. On T2L-ARVO, T2L-Agent achieves up to 58.0% detection and 54.8%
line-level localization, substantially outperforming baselines. Together, the frame-
work and benchmark push LLM-based vulnerability detection from coarse iden-
tification toward deployable, robust, precision diagnostics that reduce noise and
accelerate patching in open-source software workflows.

1 INTRODUCTION

Software vulnerabilities now occur at unprecedented scale and cost. In 2023, more than 29,000
Common Vulnerabilities and Exposures (CVEs) were recorded (CVE Details| (2024)). In the first
half of 2025, 1,732 data breaches were reported—an 11% increase [Indusface| (2024). The economic
toll is mounting: software supply-chain attacks are projected to cost the global economy 80.6 bil-
lion annually by 2026, up from 45.8 billion in 2023 |Dark Reading| (2024); some estimates put total
damages at $9.5 trillion in 2024 Liu et al.| (2024). Critically, 14% of breaches in 2024 began with
vulnerability exploitation—nearly triple the prior year. Despite advances in automated vulnerability
detection, effectiveness in localization remains underexplored [Zhang et al.| (2024b)), leaving devel-
opers with coarse, file-level predictions while 32% of critical vulnerabilities remain unpatched for
over 180 days. These vulnerabilities are exploding in volume and growing ever more severe, driving
escalating security and economic risks worldwide.

Motivation. The rise of Large Language Models (LLMs) has accelerated Al-driven automation
across software development and cybersecurity [Zhang et al.| (2025a). From code assistants like
GitHub, Inc.|(2021) to automated security analysis and automation |Nunez et al.|(2024). LLMs show
strong aptitude for understanding complex codebases and flagging potential issues Divakaran &
Peddinti|(2024). This momentum naturally extends to vulnerability detection, spanning model-level
approaches such as fine-tuning LL.Ms for classification—and agentic frameworks that harness LLM
reasoning for automated analysis tmylla and contributors| (2024)).

Yet today’s LLM-based detection methods face practical barriers. Most operate at the function
level, asking whether a fragment is vulnerable rather than pinpointing where the flaw lies [Zhang
et al.| (2024b), [Sovrano et al.| (2025). These tasks are also defined purely on static code, ignoring
binaries, runtime behavior, and project-level diffs, further limiting their usefulness for real remedi-



ation. Evaluations also rely heavily on lightweight, synthetic datasets that miss the complexity of
production systems |Guo et al.| (2024).

This research—practice gap is most visible in vulnerability localization. While studies show promis-
ing results on isolated functions or snippets, engineers must navigate large repositories with cross-
module dependencies and need line-level localization to craft minimal, targeted patches precision
current methods rarely deliver. Moreover, artificial benchmarks obscure the true difficulty of project-
level detection, where context spans multiple files and demands system-wide reasoning.

Given the surge in vulnerability reports outlined earlier, the field urgently needs approaches that
close this reality gap: leveraging LLM automation while tackling project-scale challenges practi-
tioners face daily. Only by embracing these real-world constraints can we convert the promise of
LLM-assisted security into tools that meaningfully lighten the load on development teams.

To address these gaps, we introduce T2L (Trace-to-Line), which reframes vulnerability detection
as a two-tier problem (a) coarse-grained detection - flagging suspicious code chunks and (b) fine-
grained localization - pinpointing exact vulnerable lines. This separation enables systematic evalu-
ation of LLM capabilities from repository-scale reasoning to human-expert precision.

Contribution. This work makes three contributions: (1) New Task formulation. We define a new
task for agentic Al, a runtime trace guided, project-level vulnerability detection, and formulate it
as two structured subtasks: chunk-level detection and line-level localization. AST-based chunking
adapts large codebases to LLM context while preserving semantics, enabling refinement from coarse
predictions to exact lines, bridging research setups and real-world needs for LLMs. (2) T2L-ARVO
benchmark. We present the first benchmark for agentic fine-grained localization, featuring 50 ex-
pert verified cases across five vulnerability types with balanced category distribution. T2L-ARVO
enables realistic, project-scale evaluation of LLM-based systems. (3) T2L-Agent framework. We
propose a multi-agent system with the following innovation: (i) a Trace Analyzer (Agentic Trace
Analyzer) integrating the ensemble of tools such as static analysis, sanitizers, and runtime monitor-
ing for observability as human debuggers; (ii) a Proposal module (Divergence Tracing) that itera-
tively forms and tests vulnerability hypotheses; and (iii) a two-stage pipeline (Detection Refinement)
that first detects coarse chunks and then verifies exact lines with runtime feedback.

Overall, T2L-Agent provides a comprehensive baseline for this new vulnerability localization
task. Unlike prior snippet-level detectors, it is designed to operate on fully reproducible real-world
projects, using crashes, sanitizer reports, and project diffs as runtime evidence. On T2L-ARVO,
it achieves up to 58% chunk-level detection and 54.8% exact line localization, showing that this
runtime-evidence—guided setting is challenging yet tractable for LLM agents.

2 BACKGROUND

Vulnerability Localization. Classical localization combines static and dynamic analyses with re-
trieval and graph methods. Static slicing selects statements that may affect a slicing criterion to
form behavior-preserving slices for debugging and comprehension |Weiser| (1981). Dynamic slicing
refines this by deriving input-specific slices from execution-time dependence graphs, yielding higher
precision near crashes or variables/Agrawal & Horgan|(1990). Information-retrieval approaches treat
bug reports as queries, ranking files/methods by textual and historical signals to surface likely lo-
cations [Zhou et al.[ (2012); |Saha et al.| (2013)); [Wang & Lo| (2014). Code Property Graphs unify
classic program-analysis concepts in a joint representation, enabling scalable pattern searches that
uncovered 18 previously unknown vulnerabilities [Yamaguchi et al.[(2014)).

Al for Cybersecurity. Al is widely applied to cybersecurity tasks with tool execution and feedback
in runnable environments |Yang et al.| (2023). One prominent use is offensive security [Shao et al.
(2024b)), where agents reason about attack chains and interact with benchmark environments |[Shao
et al.| (2024c¢); Zhang et al.[(2024a) to simulate human CTF players Udeshi et al.|(2025);|Shao et al.
(2025); |Abramovich et al| (2025). In parallel, pen-testing systems orchestrate modules or multi-
agent collaboration to automate reconnaissance, vulnerability analysis, and exploitation against tar-
gets |Deng et al.| (2024); |Shen et al.|(2025). Further work builds agent-based patching frameworks
that localize vulnerabilities and synthesize fixes |Yu et al.| (2025); Xue et al.| (2025)), and explores
LLM-augmented red and blue teaming, where agents emulate adaptive attackers and assist defend-
ers in threat hunting and incident investigation |Abuadbba et al.| (2025)); Liu et al.| (2025).
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Figure 1: T2L-Agent Framework overview.

LLM Agentic Systems. Beyond cybersecurity, large language models (LLMs) are increasingly
applied to automate workflows across diverse domains|Shao et al.|(2024a), including Al for scientific
research Bran et al.| (2023); Basit et al.| (2025); Jin et al.| (2024)), software engineering [Yang et al.
(2024c)), healthcare Isern & Moreno|(2016), and hardware design Wang et al.|(2024). Many systems
integrate long-term memory to retain intermediate results, environment states, and user preferences
across sessions |Zhang et al.[(2025b)). LLM as judge are often used to evaluate actions, select among
tool outputs, and provide feedback for self-improvement |Li et al.| (2025). Some agents employ
self-reflection and critique loops to iteratively refine their reasoning or code before execution Renze
& Guven| (2024). Multi-agent and role-specialized architectures further enable collaboration among
agents with distinct skills to solve complex, interleaved subtasks in parallel L1 et al.| (2024a).

3 RELATED WORK

LLMs show strong potential on vulnerability localization tasks. Early learning-based detectors im-
prove localization by training models to classify whether a unit is vulnerable. LLMAQYang et al.
(20244)) fine-tunes LLMs on small, manually curated buggy programs, while BABStein et al.| (2025)
learns state-of-the-art vulnerability localization without any direct localization labels, outperform-
ing traditional baseline over eight benchmarks. However, subsequent analyses revealed data issues
in widely used datasets such as Big-Vul and DevignZhou et al.| (2019), making people doubt about
performance numbers and highlighting the need for realistic evaluation settings |Croft et al.| (2023).

Many prior works frame vulnerability localization at the file or function
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files from bug reports and iteratively analyzes them using code explo-
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verses them for relevant context. Similarly, AutoFL [Kang et al] (2024) i}“"Slezgzz‘; 5 S
prompts LLMs to localize method-level vulnerabilities via function-call Lovabss v )): j: §
navigation, showing that multi-step reasoning mitigates context limits. MatsVD2024 X X X X
. . . . xLocR02db] v x x «x
Recent studies have shifted toward line or statement level localization.  [;v4Fih0d x v v v
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duces a self-attention framework to score and highlight vulnerable lines.

MatsVD [Weng et al. (2024) enhances statement level localization with ~Figure 2: Related Works
dependency-aware attention, and xLoc |Yang et al.[(2024b) learns multilingual, task-specific knowl-
edge for bug detection and localization. Building on these efforts, LLM4FL [Rafi et al.| (2024)
proposes a multi-agent framework leveraging graph-based retrieval and navigation to reason about
failure causes. MemFL |Yeo et al.|(2025)) introduces external memory to incorporate project-specific
knowledge, improving localization in complex, repository-scale systems. CThey push localization
to line level and use more multi-agent coordination. However, most still rely on limited runtime
evidence, single-pass predictions, or benchmarks that lack realistic project settings.



T2L formalizes a new task of runtime-trace-guided vulnerability localization at the project level.
Prior learning-based approaches such as BAP, LLMAO, and LineVul rely on static code analysis,
training models to classify whether a given code snippet is vulnerable based solely on syntactic
and semantic patterns. These methods typically operate on isolated single files and produce coarse-
grained predictions at the function or file level without leveraging dynamic execution information.
In contrast, our task targets multi-file codebases and incorporates runtime evidence including re-
producible crash logs, stack traces, and sanitizer reports to pinpoint exact vulnerable lines. This
formulation more closely reflects real-world vulnerability triage workflows where developers rely
on both static code inspection and dynamic program behavior to diagnose security flaws.

4 METHODS
4.1 T2L AGENT

T2L-Agent uses a hierarchical planner—executor design|Udeshi et al.|(2025) that splits localization
into evidence gathering, hypothesis generation, and iterative refinement.Unlike single-pass analyz-
ers, it uses a human-like process: gather runtime signals, link them to code, and narrow the search
space. Details of the tool list that T2L originally supports are provided in [A.5]

Evidence Tracing T2L Planner coordinates repository anal- | 7777777"% e !
ysis and runtime evidence capture in a single, structured |[: SourceCode 4 % v
pipeline.  First, code-structure analysis partitions the code- 7 n st -[Zg” 7'y at -@:3
base into function-aligned, semantically coherent units that pre- |+ . o 1K

. . . . . . 1 Binary Program <— Debugger 1
serve syntactic relationships while fitting LLM context windows; |+~ vV )
known patch locations are also indexed to establish evaluation |,---------= A e------ =
baselines. Next, runtime evidence becomes the cornerstone: San- |1 crash Report { ' Sanitizer 1
itizer records memory-violation patterns, allocation traces, and |L___-____ =13 [ R S— =2
stack frames, while interactive debugging (GDB/LLDB) provides ¥ ¥
symbolic context via backtraces and variable-state snapshots at |/~~~ w0 L )
crash points. This dual-layer design yields comprehensive, ob- || Structure |1 Runtime !, Iterative |
servable crash logs rather than speculative static signals. We col- || Analysis 1, Evidence ,iRefinement,
lect multiple types of runtime and static evidence, including crash  ['----- @L N e @

logs, sanitizer reports, stack traces, and static analyzer results, all
evidence is merged into a single unified textual block and fed to
the LLM at once. This design ensures that the LLM forms its reasoning based on the global evidence
context, rather than aggregating per-evidence predictions to avoids issues of cross-signal inconsis-
tency. The integrated workflow is a key T2L innovation; we detail it in Sec. 4.1}

Figure 3: ATA Components

Hypothesis Generation A “hypothesis” an LLM-generated candidate vulnerability produced from
the unified evidence block of an existing vulnerable project in T2L system. The LLM proposes a list
of file:line candidate pairs ranked by confidence. Each hypothesis is independently checked
against the ground-truth patch diff, and candidates do not affect one another during evaluation.

Two-stage Refinement To ensure accurate detection, T2L uses a two-stage refinement process. It
begins with coarse—grained filtering: the system derives broad candidate regions from
crash logs, using LLM code comprehension to link symptoms to likely causes and produce a ranked
list of candidates with confidence and rationale. It then identifies code fragments the LLM flagged
as relevant in this first pass—such as missing bounds checks, uninitialized variables, or improper
memory management. Next comes fine-grained refinement: these extracted fragments
are added to the evidence for a second LLM pass, which updates the candidate set. Any newly
generated locations are merged into the existing candidates. This refinement loop continues until
the LLM produces no additional candidates or the cost budget is reached.

Feedback Control Each cycle outputs a brief task summary with success indicators and confidence.
The Planner adapts the next step—continue refining or stop, preventing premature termination and
avoiding over-analysis. The loop improves precision while controlling compute cost.

Agentic Trace Analyzer (ATA) The Agentic Trace Analyzer (ATA) is the core module of
T2L-Agent. Its purpose is to connect runtime behavior with relevant source code regions, ad-
dressing a gap in prior work that relies mainly on static signals. ATA constructs a unified “evidence
block” by running targets in reproducible Docker, partitioning repositories into semantically mean-
ingful chunks using tree-sitter, and instrumenting executions with analysis toolkit such as Sanitizers,
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Figure 4: Partial T2L-Agent logs to show the how the three proposed technique on T2L-Agent

work and help the task: Detection Refinement, Divergence Tracing and Agentic Trace Analyzer.

Debuggers, and Static analyzers to collect stack traces, memory errors, and other runtime cues. The
output is a unified “evidence block™ which is then passed to T2L-Agent’s reasoning modules.

We use hierarchical refinement, starting from crash logs and narrowing to specific code. The agent
cross-validates runtime signals with static features and ranks candidates by LLM confidence. Like
human debugging, T2L-Agent seeds candidates via static—dynamic correlation and iteratively re-
fines them with source—feedback loops. ATA brings fewer single-shot failures, improved compute
efficiency, and behavior-anchored decisions that enable precise, line-level localization even in large,
tightly coupled codebases. With ATA disabled, the LLM localizes on its own, as shown in Fig-
ure@c). Without ATA, the LLM fails to localize vulnerabilities compared with (a) and (b).

4.2 T2L FEATURES

Divergence Tracing. Recognizing that complex vulnerabilities often involves multiple files and
functions, T2L—Agent also uses divergence tracing to explore multiple hypotheses in parallel from
the same crash log. This feature is inspired by how modern LLM interfaces offer multiple response
variations for users, using the LLM’s variability to ensure comprehensive coverage of potential
vulnerability locations. Rather than committing to a single chain of thought, it expands several in
parallel and returns a ranked list of candidate sites across the search space. This surfaces correct
localizations that were not top ranked initially and is especially helpful for bugs that span multiple
modules. From Figure 4] (b), we can observe that the divergence tracing generates more localization
candidates and matched more vulnerable lines in this round.

Detection Refinement. The detection refinement begins based on crash logs and initial localiza-
tion candidates. Each LLM-generated candidate gets a confidence label from very unlikely to
very likely. We use these labels to sort and rank the candidates during the coarse-grained
filtering. T2L agent selects code slices based on crash logs, stack trace information, and vul-
nerability patterns instead of exhaustively examining the full code snippet. In fine-grained
refinement, we extract these slices and feed them back to the LLM along with the unified evi-
dence, providing richer context surrounding the initially flagged locations.

The refinement process operates iteratively to help the agent correct early mistakes and discover
vulnerabilities that are not immediately obvious from traces, particularly for complex vulnerabilities
involving memory corruption where the crash point may be far away from the actual vulnerability.
As Figuref](a) shows, based on the source code LLM interested, the refinement process successfully
locates new lines that were not found during first step with only the runtime evidence.



4.3 T2L-ARVO BENCHMARK

The original ARVO dataset contains over 4,993 reproducible vulnerabilities across 250+ C/C++
projects, but its human-oriented design and build-centric structure do not directly support evalu-
ating agentic vulnerability-localization systems. To bridge this gap, we developed T2L-ARVO, a
50-case benchmark derived from ARVO for assessing LLM agents in evidence-guided vulnerability
localization, rather than human bug reproduction.T2L—-ARVO maintains a moderate, calibrated dif-
ficulty while keeping the original crash-type diversity. Its construction employs a dual validation
pipeline combining manual expert review with LLM-assisted checks to ensure each case is repro-
ducible and appropriately challenging for automated agents. This yields a realistic, balanced bench-
mark for rigorous end-to-end evaluation of LLM-based vulnerability localization. In T2L-ARVO,
each of the cases has multiple ground-truth bug lines. The average accuracy overall is denoted as
Accuracy = correct localized vulnerable lines /total vulnerable lines.

T2L-ARVO Composition We analyzed 4,993 ARVO instances and grouped them by underlying
failure mechanism: Buffer Overflows 49.9% (n = 2,490), Uninitialized Access & Unknown States
35.4% (n = 1,768), Memory Lifecycle Errors 11.5% (n = 573), Type Safety & Parameter Val-
idation 2.9% (n = 147), and System & Runtime Errors 0.3% (n = 15). Each family subsumes
concrete subtypes (e.g., heap-buffer-overflow, use-of-uninitialized-value,
heap-use-after-free, bad-cast). T2L-ARVO deliberately mirrors this distribution to
avoid bias toward any single failure mode.

The final benchmark comprises 50 vulnerabilities samples, evenly sampled across five
crash families (10 each) for broad yet controlled difficulty. Each family includes repre-
sentative subtypes (e.g., heap-buffer-overflow, use-of-uninitialized-value,
heap-use-after-free, bad-cast), covering single-file defects and cross-module interac-
tions to prevent overflow bias and exercise diverse failure modes observed in real repositories.

Verification Process Our verification follows Figure 5: Crash types in T2L-ARVO Bench.
two main considerations. First, ARVO crash

families contain multiple subtypes. To re- Crash Family Brief Description
duce redundancy and improve representative- Buffer Overflow Violations of memory bounds (heap/stack)
. Uninitialized Access Reads from undefined or indeterminate state
ness, we select only a few typical subtypes Memory Lifecycle Use-after-free / double-free / lifetime bugs
3 : 3 _  Type Safety Bad casts, invalid args, contract violations
from each fam]ly (see ’ preserving diver System Runtime Environment and runtime interaction faults

sity without overloading the benchmark with
similar vulnerabilities. Second, experts evaluate each sample’s complexity to keep T2L-ARVO at
a moderate, calibrated difficulty. We score candidates using diff-based structural metrics (e.g., files
changed, architectural spread, directory depth) and semantic factors (e.g., cross-module coupling,
interface changes), ensuring that T2L—-ARVO remains balanced in both coverage and difficulty.

5 EXPERIMENT SETUP

Metrics. We report two complementary scores for project-level OSS vulnerability studies. De-
tection asks whether the agent flags a vulnerability within the correct module/chunk and materially
shrinks the search space. Localization requires exact line matches to ground-truth patches. Together,
they separate “finding the neighborhood” from “pinpointing the line”’, mirroring real debugging.

Data Preparation. We evaluate on the full T2L-ARVO set: 50 verified, structured challenges
derived from ARVO, spanning diverse domains (e.g., imaging, networking) and balanced complexity
so results reflect production patterns rather than a single project or bug family. Because ARVO
lacks detection-ready chunking, T2L-ARVO adds AST-based segmentation: projects are partitioned
into semantically meaningful units for scoring coarse detection, while exact line matches assess fine
localization—a single framework for both levels.

Model Selection. We assess a set of state-of-the-art language models—both open-source and com-
mercial to probe generality and robustness of T2L—-Agent across architectures and scales, including
open models such as Qwen3 Next, Qwen3 235B, DeepSeek 3.1, LLaMA 4 and commercial models
like Claude4 Sonnet, GPT-5, GPT-4.1, GPT-40-mini, Gemini 2.5 Pro, Gemini 2.5 Flash with a max-
imum budget $1.0. We use API keys from commercial model’s official providers and Together.ai’s
inference service for open source models.



Table 1: Base T2L-Agent Localization and Detection Rate Performance Across Different Models.

% Avg. Buffer Initialize Memory Parameter Runtime

Det Loc Det Loc Det Loc Det Loc Det Loc Det Loc
GPT-5 443 417 575 538 356 355 608 559 365 394 112 100
GPT-4.1 48.0 385 608 365 506 464 608 461 265 299 212 205
GPT-40-mini 443 226 608 202 481 125 558 247 287 267 112 100
Claude 4 Sonnet 459 305 575 50.6 608 361 13 31.6 378 461 248 05
Gemini2.5 Pro 174 105 250 56 250 200 113 108 54 119 100 105
Qwen3 235B 259 92 258 65 231 1.7 408 167 287 173 79 0.0
Qwen3 Next 80B 374 59 542 37 331 04 558 145 291 68 1.2 0.0

Implementation. We build T2L-Agent from scratch without LangChain, DSPy, and Llamalndex
to keep the core lightweight, retain fine-grained control over reasoning and tools, and maximize
extensibility. The Agentic Trace Analyzer compiles targets with ASAN and collects crashes, stack
traces, and allocation metadata to yield actionable traces for narrowing. Following ARVO’s layout,
we maintain registry-backed, per-project environments and provide both vulnerable and patched
revisions in containers. Our harness runs dockerized T2L—-Agent’s that interface with T2L-ARVO
via the Docker SDK for Python, orchestrating build—run—reproduce cycles from within the agent
loop, ensuring consistent conditions, deterministic reproduction, and auditable measurement.

6 EVALUATION
6.1 BASELINE BENCHMARKING

We evaluate T2L-Agent on T2L-ARVO end-to-end and report Detection Rate and Localization
Rate. Table covers five models—GPT-5, GPT-4.1, GPT-40-mini, Qwen 3 Next 80B, and Qwen3
235B, running under identical per-case budgets, environments, and AST-based chunking. Overall,
detection is higher than localization by design. Under this setting, GPT-5 leads localization at 41.7%,
followed by GPT-4.1 at 38.5%; GPT-40-mini lands at 22.6%, and open-source models trail Qwen 3
235B 9.2% and Qwen 3 Next 80B 5.9%. For detection, GPT-4.1 is highest at 48.0%, with GPT-5
and GPT-40-mini both at 44.3%; Qwen3 reaches 37.4% and Qwen3 235B 25.9%. While Gemini2.5
Pro shows limited effectiveness with 17.4% detection and 10.5% localization rates.

Family-wise patterns are consistent across metrics. Buffer and Memory are easier due to concrete
runtime cues: for localization, GPT-5 reaches 53.8% and 55.9%, and most models cluster near
the mid-50s for detection. [nitialize sits mid-range and benefits from multi-step reasoning (e.g.,
GPT-5 35.5% vs. GPT-4.1 46.4% in localization). Parameter is often solvable from interface/call-
site context (39.4% for GPT-5; 29.9% for GPT-4.1). Runtime remains uniformly hardest: detection
hovers around 11.1-21.2% even for top configurations, and the best localization we observe is 20.5%
on GPT-4.1, reflecting sparse, unstable traces.

Taken together, equal budgets surface clear profiles. GPT-5 (low-think) converts evidence into the
strongest line-level localization, while GPT-4.1 extracts slightly more coarse-grained signal at the
chunk level. GPT-40-mini’s mix—competitive detection (44.3%) but weak localization (22.6%),
suggests higher recall with looser ranking that does not always translate to precise line hits. Open-
source models lag on both metrics under the same constraints, indicating gaps in code understanding
and tool use rather than simple parameter tuning. Overall, improvements track the availability of
concrete runtime evidence, and structured, tool-grounded reasoning appears more impactful than
generation settings for end-to-end vulnerability localization.

6.2 DISCUSSION 1: FEATURE-WISE EVALUATION

Agentic Trace Analyzer. This table [2]demonstrates the critical effectiveness of our proposed Agen-
tic Trace Analyzer (ATA) through ablation experiments. Without ATA, GPT-5 and Claude 4 Sonnet
show 0.0% detection and localization across all families. This performance breakdown validates
that our ATA component successfully bridges the gap between crash symptoms and vulnerability
locations, addresses the fundamental challenge of vulnerability localization in complex codebases.

Detection Refinement. Compared with Tab [I] Tab. [2]shows broad, across-the-board gains after en-
abling refinement. Strong proprietary models improve steadily, while open-source models jump the
most—Qwen3 235B’s localization rises by roughly sevenfold. Improvements vary by crash family:
Initialize bugs benefit most (they demand multi-step reasoning), whereas Buffer and Memory see
smaller lifts because concrete runtime evidence already anchors the search. Runtime cases remain
hard—when traces are sparse, refinement offers limited benefit. Net effect: higher recall and more



Table 2: Localization and Detection Rate Performance of T2L-Agent with Refinement and Diver-
gence Tracing Across Different Models.

% Avg. Buffer Initialize Memory Parameter Runtime

Det Loc ADet ALoc Det Loc Det Loc Det Loc Det Loc Det Loc

w/ Detection Refinement

GPT-5 524 445 +8.11 +2.81 575 550 556 431 60.8 413 435 482 212 205
GPT-4.1 483 408  +037 +237 608 519 531 449 575 461 398 429 6.7 0.0
GPT-40-mini 346 29.1 -9.70 +6.57 458 43.6 306 202 458 336 224 212 00 00
Claude 4 Sonnet 448 414 -1.1L +1091 575 543 406 432 61.7 525 261 294 146 105
Gemini2.5 Pro 141 114 =330 -09] 100 86 200 162 400 32.1 04 03 00 0.0
Qwen3 Next 80B 429 395 +5.57 +33.67 608 551 506 444 608 486 257 292 00 00
Qwen3 235B 341 267  +827 +17.57 342 320 306 345 575 388 233 133 5.0 8.2
Gemini 2.5 Flash ~ 22.5 184 - - 342 0.6 408 257 79 276 04 334 246 06
Llama4 283 28.1 - - 308 256 358 26.1 00 279 241 320 302 00
Deepseek V3.1 539 534 - - 608 556 625 475 163 581 550 602 476 194
w/ Divergence Tracing
GPT-5 58.0 520 +13.71 410317 60.8 568 60.6 534 625 47.6 532 467 262 287
GPT-4.1 520 499  +4.01 +11417 608 535 606 573 575 530 432 371 212 201
GPT-40-mini 472 433 +297 42077 642 556 556 488 525 470 339 324 1.2 05
Claude 4 Sonnet 487 49.8  +2.87 419317 60.8 556 625 398 113 575 537 576 463 10.6
Qwen 3 Next80B  51.2 54.8 +13.87 +4897 642 581 625 432 113 632 586 577 488 212
Qwen 3 235B 427 421 +16.8T 43297 508 50.6 475 402 1.0 454 469 535 337 112
w/o Agentic Trace Analyzer
GPT-5 0.0 00 -443] -41.7] 00 00 00 00 00 00 00 00 00 00
Claude 4 Sonnet 0.0 00 -459] -305] 00 00 00 00 00 00 00 00 00 00

precise line-level hits with minimal tuning. Several additional models show promising performance.
Deepseek V3.1 achieves the highest overall results with 53.9% detection and 53.4% localization
rate. LLaMa 4 demonstrates balanced capabilities on both metrics, and Gemini 2.5 Flash shows
variable performance across crash families.

Divergence Tracing. Tab. 2] shows divergence tracing yields the strongest gains. All models im-
prove on both metrics: GPT-5 is up 13.7% in detection and 10.3 in localization; GPT-4.1 gains 4.0%
and 11.4% respectively. Qwen3 Next see the largest jumps with adding 13.8% in detection and
48.9% in localization, while Qwen3 235B adds 16.8% and 32.9%. These consistent lifts across ar-
chitectures highlight divergence tracing as a core algorithmic upgrade for vulnerability localization.

6.3 DISCUSSION 2: PARAMETER TUNING

Thinking Budget. As shown in Tab. [3] more thinking didn’t help. On GPT-5, the Medium budget
outperforms High with 50.9% detection vs 41.3%, and 41.6% localization vs 36.1%. The Low
setting trails Medium by a few points yet often matches or even exceeds High on key metrics, while
sharply reducing compute and latency. This pattern suggests diminishing returns—and decision
drag—at very high budgets: the model over-explores, delays commitment, and accumulates tool-
use errors. In practice, Medium strikes the best accuracy—cost balance for vulnerability localization;
Low is a strong option when throughput and responsiveness matter most.

Table 3: Localization and Detection Rate Performance of T2L-Agent for Temperature Tuning and
Chain of Thought Across Different Models.

% Avg. Buffer Initialize Memory Parameter Runtime
Config Det Loc Det Loc Det Loc Det Loc Det Loc Det Loc

Temperature
GPT-4.1 0.2 51.0 436 575 444 556 511 558 457 432 354 212 202
GPT-4.1 0.6 508 435 60.8 520 531 478 558 448 394 427 179 101
Claude 4 Sonnet 0.2 465 43.0 542 56.1 556 430 617 490 365 397 112 109
Claude 4 Sonnet 0.6 473 449 542 561 506 480 60.8 536 365 396 112 109

Reasoning Effect

GPT-5 High 413 361 542 478 406 324 558 393 328 367 100 10.0
GPT-5 Medium 509 416 608 556 60.8 428 113 46.1 458 404 474 105

Temperature. Temperature changes barely matter from Tab. 3} On GPT-4.1, detection is 51.0% at
0.2 and 50.8% at 0.6, with localization 43.6% vs. 43.5%. Claude 4 Sonnet shows the same pattern:
46.5% vs. 47.3% detection and 43.0% vs. 44.9% localization. Performance is stable in 0.2-0.6 range.
The exception is Initialize bugs, which are more temperature sensitive than Buffer and Memory cases
that lean on concrete runtime evidence. Overall, precise localization benefits more from structured,
tool-grounded reasoning than from extra sampling, making parameter choices simple.



6.4 DISCUSSION 3: CASE STUDY

Figure [6] illustrates a full T2L-Agent workflow on a real case from T2L-ARVO, showcasing the
iterative planner—executor architecture in action. The process starts with the Planner orchestrat-
ing code chunking (chunk_case, 5441 chunks) and diff indexing (diff_index), then running
sanitized execution (run_san) to collect crash logs before delegating reasoning to the Executor.

Observation
Obse mark_diff : "diff json_path": "/home/bug_localization_agents/ "You are the EXECUTOR for ARVO bug localization. You run heavy
rvation work_arvo/16614/diff_index.json","chunks_json_path": "/home/ tools and MUST call finish_task(summary=...) to return results..."
| You are the PLANNER for ARVO bug localization. You orchestrate ] bug_localization_agents/work_arvo/16614/case_chunks json" Observation
the pipeline, call ... B H
3 Mark the diff in all chunks H "You have been delegated a task:\nUse the cached crash_log
Observation Observation Q - :

. o " produced by the Planner. Analyze, optionally augment with source]
Task: Orchestrate ARVO bug localization and evaluation. chunks_json_path": "/home/! bug_/ofa’{/zatlon_agenﬁs/ views, ..."
\n\nFollow this high-level pipeline:\n(1) Choose REPO ROOT:\n ... work_arvo/16614/case_chunks.json", "num_chunks": 5441,
“num_chunks_with_diff": 1

lim_analyze: lim_analyze()

chunk_case: "root_dir": "/src/libreoffice", "out_json_path": "/home/ >

bug_localization_agents/work_arvo/16614/case_chunks.json” run_san: run_san() Observation Q_Q Generate localization candidates
£ 3 Observation i@Q Attach santizer output to crash log

: "crash”, "text": "[{\"file_path\": \"

asnl.c\ / 5 \'end line\": 598, \"confidence\":

Observation

"root_dir": "/src/libreoffice”, "json_path": "/home/
bug_localization_agents/work_arvo/16614/case_chunks.json",

num_files": 469, ‘. chiinksy: F441 b > compare_lim_metrics: "llm_json_path": "/home/

—_—
“asan_output”: {"asan_output”: "INFO: Seed: 1963705179\r\nINFO}

Loaded 1 modules+(+142 inline 8-bit counters): ...","binary_path":

"/out/fuzz_asn1_print","cid": "9b78c01c42f0"}

{Q Delegateto exeautor forlocalzation ; bug_localization_agents/work_arvo/16614/lim_batch_0001 json’,
diff index: "diff path": "/home/bug_localization_agents/ARVO- delegate: "task": “llm_analyze() -> extract json\nOptionally chunies,J..chunks fson
Meta/patches/16614.diff", "out_json_path": "/home/ "0IW S5UFEEIGIED_source ... Finish task with summary including Observation
bug_localization_agents/work arvo/16614/diff index.json" metrics and paths" e
Observation Observation *denom_diff. chun ¢
"json_path': "/home/bug_localization_agents/work arvo/16614/ "detection_rate=1.000; ion_rate=1.000; imp ; "updated_chunks": truej, "localization”
diff.index.json”,"num_files": 1,"num_hunks": 0, "num_per_line": 4 prev=1.000; curr=1.000;" "matched_lines": 4, "newly, matche

Figure 6: T2L-Agent pipeline visualization.

The Executor analyzes traces via 11m_analyze, extracts ranked candidates (extract_json),
and iteratively evaluates them against ground truth using compare_llm.metrics, combining
static patterns and dynamic signals. This multi-round refinement achieves perfect localization (de-
tection: 1.0, localization: 1.0), demonstrating T2L-Agent’s ability to convert crash symptoms
into precise diagnostics. Each panel visualizes thought (function call) and observation (result) with
hand-drawn borders and no hallucinated text. Together, they highlight data flow, role separation, and
metric-driven validation across planner and executor components.

7 LIMITATION AND FUTURE WORK

Our work has three key limitations. First, the T2L-ARVO benchmark includes only 50 manually
verified cases. While it offers broad vulnerability coverage and balanced categories, the limited
sample size constrains evaluation due to the human verification efforts. Also, ARVO’s dataset struc-
ture is designed for human developers, which needs more fine-grained metadata that could benefit
LLM-based localization. Second, although T2L-Agent improves localization accuracy from 0%
to 54.8% through three innovations, cost efficiency remains a concern. The agent operates effec-
tively under a $1.0 budget via task-aware planning and early stopping, but large-scale deployment
across thousands of vulnerabilities would demand significant optimization. Third, higher model
thinking budgets fail to boost localization performance, indicating that increased compute alone is
insufficient. This points to a need for smarter ways to exploit model reasoning. Future work should
explore more efficient architectures. Such as model cascading to coordinate cheaper and stronger
models, and specialized multi-agent systems where roles are tailored to tools like our Agentic Trace
Analyzer. These strategies may retain quality while scaling to production workloads.

8 CONCLUSION

T2L addresses a key gap between LLM-based vulnerability localization and real-world practice.
We contribute three advances that move from coarse identification to precise diagnostics. First, we
propose a new formulation for LLM-based vulnerability detection: chunk-wise detection and line-
level localization, enabling structured and fine-grained evaluation. Second, T2L-ARVO introduces
a benchmark for agentic line-level localization, with 50 expert-verified cases across diverse vulner-
abilities. Third, T2L-Agent improves performance via our Agentic Trace Analyzer, which fuses
runtime and static signals, as well as Divergence Tracing and Detection Refinement in a feedback-
driven workflow. T2L-Agent achieves 44-58% detection and 38-54.8% localization, marking a
step toward deployable systems for real-world code security.



ETHICS STATEMENT

This work builds upon the ARVO dataset for vulnerability analysis. Our T2L-ARVO benchmark is
constructed using its full-version data, and we have properly cited the original ARVO project to ac-
knowledge its contribution and comply with copyright and attribution standards. No additional data
collection, user studies, or ethically sensitive procedures involved in the construction or evaluation
of T2L-Agent. All experiments were conducted on Linux servers with only open source dependen-
cies, and our system does not involve any privacy-sensitive data, bias-sensitive decision-making,
or potentially harmful applications. We also note that large language models were used solely for
light editing and polishing of manuscript, with no involvement in system design, code generation,
or experimental results. Their use was limited to improving readability and presentation clarity.

REPRODUCIBILITY STATEMENT

To ensure reproducibility, we will publicly release the full T2L-Agent framework upon publish
of this paper, including all module codebase, evaluation scripts, and benchmark data used in this
paper. Our implementation does not rely on any proprietary components. Detailed descriptions of
our methodology are provided in the main text (Sections 4.1} 4.3) and supported by step-by-step
examples in the appendix. All experimental configurations, including model versions, prompting
strategies, and budget constraints, will be documented and made available upon publication to enable
full replication of our results.
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A APPENDIX

A.1 ARVO CRrRASH TYPE

To understand where our vulnerability localization agent should focus, we analyze the crash type
distribution in ARVO dataset. ARVO’s crash type distribution is dominated by classic memory
corruption: Buffer Overflow accounts for 49.9% of crashes, led by heap-buffer-overflow (36.1%
overall) and followed by stack-buffer-overflow (6.2%), index-out-of-bounds (3.3%), and global-
buffer-overflow (3.2%), with underflows/containers in the long tail (around 1% each). Uninitialized
Access & Unknown States is the second largest family at 35.4%, primarily use-of-uninitialized-
value (20.3%), then UNKNOWN READ/WRITE (around 11.8% combined). Memory Lifecycle
Errors contribute 11.5%, dominated by heap-use-after-free (7.8% overall) plus double-free, use-
after-poison, and invalid frees. Type Safety & Parameter Validation is smaller (2.9%)—notably bad-
cast (1.3%) and negative-size-param (0.8%). System & Runtime Errors are rare (0.3%). Overall,
around 85% of ARVO crashes fall into Buffer Overflow or Uninitialized/Unknown categories.

Table 4: Crash Families and Subtypes Analysis

Family Subtype Count % within family =~ % of total
Buffer Overflow Vulnerabilities
Total 2490 — 49.9%
Heap-buffer-overflow 1802 72.4% 36.1%
Stack-buffer-overflow 308 12.4% 6.2%
Index-out-of-bounds 165 6.6% 3.3%
Global-buffer-overflow 160 6.4% 3.2%
Container-overflow 33 1.3% 0.7%
Stack-buffer-underflow 13 0.5% 0.3%
Dynamic-stack-buffer-overflow 9 0.4% 0.2%
Uninitialized Access & Unknown States
Total 1768 — 35.4%
Use-of-uninitialized-value 1015 57.4% 20.3%
UNKNOWN READ 462 26.1% 9.3%
Segv on unknown address 134 7.6% 2.7%
UNKNOWN WRITE 123 7.0% 2.5%
Null-dereference READ 25 1.4% 0.5%
UNKNOWN 8 0.5% 0.2%
Unknown-crash 1 0.1% 0.0%
Memory Lifecycle Errors
Total 573 — 11.5%
Heap-use-after-free 389 67.9% 7.8%
Heap-double-free 63 11.0% 1.3%
Use-after-poison 48 8.4% 1.0%
Invalid-free 29 5.1% 0.6%
Stack-use-after-return 26 4.5% 0.5%
Stack-use-after-scope 13 2.3% 0.3%
Bad-free 5 0.9% 0.1%
Type Safety & Parameter Validation
Total 147 — 2.9%
Bad-cast 65 44.2% 1.3%
Negative-size-param 42 28.6% 0.8%
Memcpy-param-overlap 20 13.6% 0.4%
Object-size 9 6.1% 0.2%
Incorrect-function-pointer-type 6 4.1% 0.1%
Non-positive-vla-bound-value 3 2.0% 0.1%
Strcpy-param-overlap 1 0.7% 0.0%
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Table 4: Crash Families and Subtypes Analysis (continued)

Family  Subtype Count % within family =~ % of total
Strncpy-param-overlap 1 0.7% 0.0%

System & Runtime Errors
Total 15 — 0.3%
Check failed 6 40.0% 0.1%
Unknown signal 6 40.0% 0.1%
Bad parameters to —sanitizer-annotate-contiguous-container 2 13.3% 0.0%
Nested bug in the same thread, aborting. 1 6.7% 0.0%

A.2 ARVO DATASET PROFILING

We profiled the full ARVO corpus with all 4,993 vulnerabilities across 288 projects to guide
T2L-ARVO’s design and document its coverage. The analysis maps distributional patterns, project
traits, and crash-type frequencies, and clarifies how our 50-case subset aligns with the broader
ARVO ecosystem. These profiles confirm that T2L—-ARVO is representative across crash fami-
lies, project complexity, and severity, providing a transparent baseline for extensions and alterna-
tive benchmarks. We include compact visualizations of these profiles to convey key ARVO fac-
tors—such as crash families, project complexity, and severity at a glance.

Vulnerability Distribution Across ALL Projects Comments per Vulnerability Distribution

205 - 1705 |
i
200 e 1578
276 6

842
382
279
26
» Ils Iloo
a a5
o - ol 21211 1 SN 312 7 6 3 1 3 1 2 1
0 TR

50 100 150 200 250 300 350 5 10
Number of Vulnerabilities per Project Number of Comments

Comment Statistics:

* Max: 24 comments

* 95th percentile: 7

*+ Zero comments: 0 cases

—=— Mean: 5.0
~ = Median: 5.0

175

Number of Projects

1 11
20

Figure 7: Distribution of vulnerability counts across the 288 ARVO projects. Most projects have
under 25 vulnerabilities, with a long-tail of highly vulnerable ones.

Vulnerability Severity Distribution Fuzzer Distribution Analysis

honggfuzz

29.0%
(1446)

71.0%
(3546)

Medium
libfuzzer

Total Vulnerabilities: 4,993 Total Fuzzers Used: 3 different types

Figure 8: Breakdown of vulnerability severities in ARVO. Over 70% are medium severity, while
high severity cases account for the remaining 29%.
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Top 30 Most Vulnerable Projects
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Figure 9: Analysis of fuzzing tools used in ARVO. libFuzzer dominates at 74.7%, followed by AFL
and honggfuzz.
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Figure 10: Visualization of the 30 most vulnerable projects in ARVO. ImageMagick leads with 368
vulnerabilities, with others showing diverse security footprints.

o
=}

Number of Projects
-
o

N
o

16



Heap-buffer-overflow WRITE 8
Global-buffer-overflow READ 1
Heap-double-free

Bad-cast

Stack-buffer-overflow READ 1
Heap-buffer-overflow WRITE 4
Heap-buffer-overflow WRITE {*}
Heap-use-after-free READ 4
Heap-buffer-overflow READ 2
UNKNOWN WRITE
Heap-buffer-overflow WRITE 1
Segv on unknown address
Heap-use-after-free READ 8
Heap-buffer-overflow READ 8
Heap-buffer-overflow READ {*}
Index-out-of-bounds
Heap-buffer-overflow READ 4
UNKNOWN READ
Heap-buffer-overflow READ 1
Use-of-uninitialized-value

Top 20 Most Common Crash Types

51 (1.0%)
59 (1.2%)
63 (1.3%)
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1015 (20.3%)
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Figure 11: Project grouping by vulnerability count. Nearly half the projects have only 2-5 vulnera-
bilities, with very few exceeding 100.

A.3 MODEL FAILURE ANALYSIS

We conducted a targeted failure analysis on several baseline models to map out common failure
modes as shown in Tab. [I2] Claude 4 Sonnet and Gemini 2.5 Pro hit the budget ceiling in 81.6%
and 85.7% of runs respectively, indicating efficient resource utilization. GPT-5 reaches 61.2% with
execution errors (28.6%), while Qwen3 235B struggles with basic data operations (59.2%). Open-
source baselines stall early: Qwen 3 Next fails to surface actionable candidates in 44.9% of trials.
Execution errors remain common across older models (20-30%), showing that tool use often breaks
even when a plan exists. Net-net, while newer models show improved resource management, legacy
models skew toward either incomplete exploration or difficulty navigating real-world code.

Model Failure Analysis Among Common Failure Types
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Figure 12: Model failure type distribution across five models on T2L—-ARVO. GPT-5 commonly fails
due to budget limits, while Qwen3 models often fail to generate actionable candidates.

17



A.4 T2L-ARVO CHALLENGE LIST

We provide the comprehensive list of T2L-ARVO benchmark we verified and collected in this work
along with the key meta information for each challenge.

Table 5: Bug Analysis Results by Category

Id Fuzzer Sanitizer = Project Crash Type Severity
System & Runtime Errors
16737 libfuzzer ubsan graphicsmagick Unknown signal -
7966 libfuzzer ubsan graphicsmagick Unknown signal -
7654 libfuzzer ubsan graphicsmagick Unknown signal -
7639 libfuzzer ubsan graphicsmagick Unknown signal -
59193 libfuzzer msan faad2 Check failed -
49915 libfuzzer msan ndpi Check failed -
48780 libfuzzer msan libvpx Check failed -
7361 afl asan ots Bad parameters to sanitizer -
32939 libfuzzer asan rdkit Bad parameters to sanitizer -
Buffer Overflow Vulnerabilities
16614 libfuzzer asan opensc Heap-buffer-overflow Med
13956 libfuzzer asan yara Heap-buffer-overflow Med
16615 libfuzzer asan opensc Heap-buffer-overflow Med
20856 libfuzzer asan ndpi Heap-buffer-overflow Med
17330 libfuzzer asan openthread Stack-buffer-overflow High
42454 libfuzzer asan ghostpdl Stack-buffer-overflow High
17297 libfuzzer asan openthread Stack-buffer-overflow Med
18562 libfuzzer asan Iwan Global-buffer-overflow -
30507 honggfuzz  asan serenity Global-buffer-overflow -
18231 afl asan binutils-gdb Global-buffer-overflow -
Uninitialized Access & Unknown States
49493 libfuzzer asan mruby Segv on unknown address -
24290 honggfuzz  asan libvips Segv on unknown address -
57037 libfuzzer asan mruby Segv on unknown address -
23778 libfuzzer msan binutils-gdb Use-of-uninitialized-value Med
20112 libfuzzer msan open62541 Use-of-uninitialized-value Med
47855 libfuzzer msan harfbuzz Use-of-uninitialized-value Med
16857 libfuzzer msan matio Use-of-uninitialized-value Med
43989 libfuzzer asan ghostpdl Null-dereference -
2623 libfuzzer asan h2o Null-dereference -
45320 libfuzzer asan ghostpdl Null-dereference -
Memory Lifecycle Errors
42503 libfuzzer asan php-src Heap-use-after-free High
38878 libfuzzer asan harfbuzz Heap-use-after-free High
14245 afl asan karchive Heap-use-after-free High
19723 libfuzzer asan leptonica Heap-use-after-free Med
33750 honggfuzz asan fluent-bit Heap-double-free High
34116 honggfuzz asan fluent-bit Heap-double-free High
20785 libfuzzer asan llvm-project Use-after-poison High
3505 afl asan librawspeed Use-after-poison High
51687 afl asan mongoose Use-after-poison High
31705 afl asan c-blosc2 Invalid-free -
Type Safety & Parameter Validation
2798 libfuzzer ubsan gdal Bad-cast High
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Table 5 — continued from previous page

Id Fuzzer Sanitizer = Project Crash Type Severity
29267 libfuzzer ubsan serenity Bad-cast High
33150 libfuzzer ubsan libredwg Object-size Med
20217 libfuzzer ubsan arrow Object-size Med
12679 afl asan openthread Memcpy-param-overlap Med
23547 honggfuzz asan php-src Memcpy-param-overlap Med
25357 libfuzzer asan libsndfile Negative-size-param -

60605 libfuzzer asan ndpi Negative-size-param Med
2692 libfuzzer ubsan boringssl Incorrect-function-pointer-type ~ Med
50623 libfuzzer ubsan serenity Non-positive-vla-bound-value Med

A.5 T2L TOOLKIT LIST

We list the tools used in T2L-Agen and their roles in the analysis workflow. The framework is
modular and can be easily extended with new tools based on task requirements.

Table 6: T2L Toolkit list and the usage description.

Tool (NAME)

Description

view_source
grep-source
insert_print
build_project
container_exec
copy-out
giveup
diff_index

static._analysis

chunk_case

publish verified_locations

run-san
run_gdb
llm_analyze

mark_diff
compare_llm metrics

gdb_script
extract_json

extractmodified_lines
compare_patch
pipeline

delegate
static.analysis_config
baseline_llm_analyze

Preview a source file with line numbers. Optionally specify start_line/end _line.

Search code by regex under a root directory. Returns ‘file:line:match* lines.

Insert a single line of debug print before the given line number in a source file.

Build the project inside container. Default workdir=/src.

Run an arbitrary shell command inside the container (advanced use).

Copy a file/dir from container to host.

Give up this case to terminate it immediately. Use this to stop solving the ARVO container.
Parse unified diff and build a simple line-level index without extra anchoring. Output JSON

has per-file {anchors_old, insert_points=[], per_line{line->{roles, matched} } }; all line num-
bers are OLD-file coordinates from the diff.

Run comprehensive analysis. For binaries: run Ghidra RE then static tools; for sources: run
static tools directly. Uses cppcheck/clang-tidy/infer; aggregates findings to JSON and env
state.

Parse C/C++ sources under root_dir with tree-sitter and save chunks JSON (index, file_path,
chunk _kind, symbol, start/end_line, source, ast_type, imports).

Verify/overwrite  LLM locations by matching symbol+snippet in numbered snap-
shots; fallback to original lines; save verified JSON and snapshot index; updates
env._state[’last_1llm_json_path’].

Run ARVO workflow that triggers ASAN/fuzzer and capture output.

Run gdb in the ARVO container and return a backtrace.

Send crash/ASAN log to the LLM to predict likely bug locations (JSON expected). Supports
refine mode with source slices.

Load anchored diff (anchors_old + insert_points) and mark chunks touched by these lines;
updates chunks JSON (adds diff,diff hit_lines).

Compute detection rate (chunk-level) and localization rate (diff-line-level), plus strict local-
ization by exact interval equality; updates JSON flags accordingly.

Run GDB non-interactively with ~batch and provided commands; returns GDB output.
Extract JSON array from a raw LLM response; optionally merge with last predictions; writes
temp JSON and updates state.

Parse a unified diff and return modified (file, line) list.

Compare LLM predicted spans with the patch; set solved by match rate.

End-to-end: ASAN, GDB, LLM analyze, (optional) compare with patch.

Delegate a task to an executor LLM agent (autonomous, equipped for CTF-style tasks).
Enable/disable static analysis inclusion in crash log (enabled flag).

Single-shot baseline without ASAN/GDB or static context—ask LLM to guess once (no re-
fine/verify/postprocess).
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A.6 OTHER CASE STUDIES

In this section, we present several additional demonstration cases that were not included in the main body of the
paper. These examples aim to further illustrate the internal workflow, reasoning strategies, and decision-making
processes of the T2L-Agent across diverse scenarios. By showcasing these supplementary cases, we hope
to enhance the reader’s understanding of how T2L-Agent performs trace-to-line localization in practice and
highlight its robustness across varying bug types and complexity levels.

Prompt
Task: Orchestrate ARVO bug localization and evaluation.

Follow this high-level pipeline:
(1) Choose REP
-“Prefer /src/fTeetype2 if it exists; otherwise /src/libreoffice,
3) chunk_case(root_dir=REPO_ROOT, "out jgon path=" /case _chunks.json")
3) G1t7 Tndex (d33f-path, ouT js0n b qiff 1ndex json")
2) markZdiff(diff_json_path="" /uﬁf index.json™
j case_chunks. json™
(3) rum SanT): parse binary pati from sanitized ASaN output
(6) gdb(blna ry_pat F (gdb exists) AND (binary is
RAD rivr trifgers package nanegars

Build and CACHE crash_log = sanitized ASAN + "\n\nBacktrace:\n" + (GDB
backtrace or ")
1T 220006, kedp head 56KB + full call stack section + tail 50KB, elide

(s) DELEGATE to the Executor. The delegated task MUST ack for:
- llm_analyze(crash_ ~ extract_json(response_text
L Prater chiling LUR.anaiyze() with no-arge To bonsumie the cached crash_log
from Planner.
- Optionally: view_source / grep_source around high-confidence lines -
build refinement blindle
- llm_analyze(refinement_bundle=...) - extract_json (ONE pass)
- If Svailable: publich Jerified focations(;. " repo_root=REPO_ROOT)
- compare_llm_metrics(dTff_index_json_path="./diff_ifdex.json"7
n son_path verified or~raw
case_chunks.json*,

TS Hnish_task (sunmary=<<include metrics + paths>>)

Output only tool calls or delegated tasks as needed. Keep text minimal.

Thought
Planner note

Observation

("You are the PLANNER for ARVO bug localization. You orchestrate the pipeline, call *lightweight 0

repofindexing tools and runtime collection (ASAN/GDE)® yourself, and DELEGATE heavy
reasoning/evaluation to the Executor via - delegate(tas|

#3# Your toolset
- chunk case(root dir=src/libreoffice", out json pal
max filé_bytes=1000000)
- diff_index(diff_path, out
- mark_diff(diff json_path’

Jcase_chunks.json”, include_context=|

iff_index.json")
e P A o et st

g n()
n-gdb(binary_path="/vuln")

e R g )

- giveup|

## Responsibilities
- OWN orchestration and state: start container ance, choose REPO_ROOT, build chunks & diff index
once. mark diff on chunks once (unless inputs chan
- YOU run ASAN/GDB and cache crash log In environment
~For LM feasoning S evaiation: DELEGRIE 5o the Executor with a clear, structured task that includes:
+ Wnat to analyze {use cached crash log - im analyze - extract json),
« Which files to use (paths to diff index.json, case_chunks json:
* Whether to vertty (bublish-vermed jocat ions avawlable)acompare lim_metrics,
« Output contract ek mtrics and paths i K(sut
 Aggfegate restts: ++Do not cail ‘Giveup()® after a single delegation. +# Prefer at least 2-3 refinement
rounds unless clearly hopeless.

## Repo root policy
~'Set REPO_ROOT to an existing path in this order: /src/freetype2, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

#3# Caching policy
-DoNoT rebu;(ld chunk case/ diff index / diff marks unless code/diff changed.
s ement

Thought
Planner note

Observation

$
9481 index(diff_path="/home/bug_localization_sgents/ARVO-Heta/patches

outT]son path="/home/bug_localization_agents/work_arvo/12679
diff_indax.json")

Thought
Planner result: diff_index

Observation _

localization_agents/work_arvo/12679/diff_index json", “num_files":

Thought

Planner call: mark_diff

$

marl it (diftjson_path
diffindex.jsof

chunks_j son_| path-“/home/bug localization_agents/vork_arvo/12679
case_chunks~json

/home/bug_localization_agents/work_arvo/12679

Thought
Planner result: mark_diff

unks Json_path’: "/home/bug_localization_agents/work_arvo/12679/case_chunks.json”,
18628, "num_chunks_with_diff": 1}

Thought
Planner call: run_san
(s run_san() )
Thought
Planner result: run_san

G" INFO
y is built for AFL-fuzz\nnTo run the target
Tuncrion on individual Input() sxecute tis\rn fout/cl-uart recelved-fuzzer < INPUT FILEvnorn
Jout/cli-uart-received-fuzzer INPUT_FILE1 [INPUT FILE2 ... \r\nTo fuzz with afl-fuzz execute this:\n
ari=2laransilautiolihar s e eiie zet A TR fuzz will run N iterations before re-spawning
e process (defaul

000)
Reading 79 bytes from
tm|
oc\r

T oo o ) L ebsser G boraECZEiaR,
memory ranges [0x000001219573 0 1) and [0x0000012f98b0, 0x0000012(98ee)
overlapinn\u Olhllm\uﬂolbIOmSCARlNESS 10 e R T ]

an_mem

3\An #1
UX55350b in orCllAC oapsecure:;Process(int, i )
ferclope nahread/stcicieh _coop secure cpp:175:21rin #2 0x53a68e In

1i.cpp:781:25\1\n #3
0x550702 in ot::Cii:Interpreter:; HrocheL il Chars unsigned short, ot::Cli::Serveré
fsrefopenthreadjsrcicliiclicpp:3775:13\rin #4 O 536318 in ot::Cli::Uart::ProcessCommand(
art, #5 0x535fBb in ot: art: ReceuveTasktunsugned char

const?, unsigned short) o ehhtend /eI, STt cpp: Jrin #6 0x53450 In
LLVMF(zzer estoneinput fsrc/openthreadtests/fuzz/cl uart,receive 665\ 7 0x67d75a in
ExecuteFilesOnyByOne(int, charth) fsrcfib uzzer/aflatf ariver.cop: SOtBbin 0x67dcbe in main
fercflibfuzzerfal/afl driver.cpp:338:12n #9 0x12643C7cESF in _libc_start_ma

o4-linux.ghullioc sol 63 0x20830\n #10 0xd1cer8 In Start
{outiciiuart se0xdTcerBliniADEDURKT] KEN:
asan em:g{ Securesprocessling, char ). ot (Cllzinterpreter: ProcessCoapsecure(int,
Sharinnu001b) mugo1b 32m0x0000012ﬂ3873\5|0€at bytes inside of global variable

t::Cli::sCliUartRaw’ defined in ‘cli uart.cpp:90:8° (0x12f9620; o

2184\f\n\u001b[1m\u001b[0m\u00‘1b[1m 5001/ 32mGx0000 12198b0 i< located 656 bytes inside of

a
QN

= o -

W lobal variable liUartRaw' defined in ‘cli_uart.c| 9620) of size
S ANMUOOT b1 mMUOOTDLOMSUMMARY: AddressSanitizer: am-overiap
1 rt/lib/asan/asan i intrinsics.cc:23 in
| 28==ABORTING", “binary_path”: null, “cid": 6295 30b3edb3"}}
| =7
/case chunks.json®) |
' 3) Giff Ingexial F pa dex json"] b 1 Thought
1 (&) mark_diff(diff Json p: ex 50T, chuin ks Json_path="./case_chunks.json") 1 Planner call: run_gdb
1 (3] Tun San(: parse Bicary path from sanlized ASAN catput 1 =
1 (8) run-gdbibinary_path=...) ONLY IF (gdb €xists) AND (binary is executable) AND never triggers | ‘
f ackaﬁ ] (s run_gdb(binary_path="/out/cli-uart-received-fuzzer") )
(7) Build and C CHE crash log = sanitized ASAN + “\n\nBacktrace:\n" + (GDE backtrace or =
I+ If >200KB, keep head 50KB -+ fuil call stack section + tail 50KB, elide middle. !
1 (8) BELEGATE to e Exceutor Tha dalegatsd task MUST ask for 1
I - lim_analyze(crash_|og: - e racthunlresponse tex 1 Thought
1+ Preter calling fim_analyze() wih no args to consume the cached crash log from Planner H
h P lnnal\[y view_Sourc repisource around high-confidence lines - Build refinement_bundle 1 Planner result: run_gdb
ol emament 5 extzact json (ONE pass) -
[ = Ifava\labﬁ P v(ednf!:edaluc e SHEROIROUY) :
T e L e O R RS
1 il J3on path=<verided o ra TSR 5 - ] | Observation
| ghunks fson path="/case_ Chanks Json, I
ne sia
| - Firvall h_task(summary=<<include metrics + paths>>) |
{ Output only tool calls or delegated tasks as needed. Keep text minimal. v Thought
Planner call: delegate
Thought 9 -
Planner call: chunk_case [s delegate(task="11m_analyze() - extract_json()") )
$ chunk_case(root_dir="/src/libreoffice",
out_jsofi_path="/home/bug_localization_agents/work_arvo/12679 Thought
cas®_chufiks . json") Planner result: delegate
Thought Observation

(Planner call: diff_index

Planner result: chunk_case

jok=True; detection rate=1 000 Iocallzgtlon rate rict_localization rat

Observation _

ok true, - ath”
/hume}/bug e agentsiwork arvo/12679/case_chunks json’, “num files": 2160, “num_chunks®: 1

Thought}

st
mmnuexﬁon path="/diff_index.Json;
I chunk5Jsonﬁaa(
lim Jsor

Thought

Executor#0 note

Observation



("You are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call
finish_task(summary=...) to return resuits.

I analyze(crash log=<string> | refinement bunde--...
- extract_json(response._text, merge wt 001>)

- view_saurce(file alh s(art d n None, max_bytes=200000)
- grep_saurce(patr ”7sn: Thax results—200)

., top_n=<int>)

line s|
I S ummary=<string>)

RUNTIME OWNERSHIP:

~Do NOT run ASAN or GDB. The Planner owns runtime collection and has cached “crash log’.
~You MAY Call i analyze() with NO arguments o consume the cached crash 1o from e
environment.

REFINEMENT (augment-only: optional):
- Yse view sourcelqrep source to fetch code sices for promsing fles/unction,
= {("source_slices": {...}}, t <M>) to GENERATE a NEW.

+This refinement MUST NOT narrow, oIt or reuse previous candidates; it produces up to exactly <M>
resh itel

~After refinement, call extract json(response_text, merge with last=false) so the new batch stays

separate from the first batch.

COMPARISON:

+ou may call compare Il metrics muliple times. Evaluate the first JSON snapshot, optionally refine
produce a new batch, then evaluate

Rvida the Corracs i Joom pach for caeh ompare; do not call compare_lim_metrics without It

NO-OP/INVALID CALLS:
0 NOT rexrun fim_analyze repeatedy for the same inputs (at most one aygment round.

- Do NOT open files>200KB; keep total view_source <5 and grep_source 2.

FINISH CONTRACT:

;i must be 2 singleine, semicolon-separated key=val list Induding:

|m‘¥mved <uueva|se> prev—<f| 1 floal -
d oL g R A—

-~

Thought

Executor#0 note

Observation

You have been delegated a task:
Use the cached crash_log pmduced by the Planner. Analyze, optionally augment with source views,
evaluate twice, then return metri

Y \_analyze() # no args - consume cached crash_log
2; extracthun(response fext, merge_with last false) ] first JSON snapshot (batch A)
e lim. Temcs(ﬁlff index_json_patl index.json”,

/case chunks json"

ck=
4) SOURCE PEEK (optional, before second compare);

+ Parse crash log for file paths (e.g.. "/src/:<line=") and function names
; Include fop suspects from batch A focus on crash stack (top 3-5 frames)

+ For up t 5 candidates (dedupe by
- If file_path knawn: view_source(file_path, star\ line-40, end line+40, max_bytes=200000)
 Elsergrep. suurce(symhnl/functmn To0="/Src™, max results=20) and view source best match +40
Redlines: <5 view nd =2 grep source; kip fies >200K8
S) REFINEMENT (dtgment-only- on pazs

g ne
;,Im_analyze(refinement bundie— gesouvce slices”: {...} }, top_n=<M>)

4 Generates a NEW batci (batch B) from slices only: doss ot nodry batch A
e { Json(response text, merge_ with last=false) # keep batch B separate
©) compate lim metricsTdif index json_p di X json”,
i 50 path=<batch B JSON If Stap 5 Tan; else re-use batch A%
chunks Json_path="/case_chunks.json"

.>; detection_rate=<.
> Improved—
index.json; chunks_json_patl

1
1
1
|
I
1
1
1
1
|
|
|
1
1
1
|
|
1
1
1
1 i
()
|
I

Executor#0 call: [Im_analyze

(5 n_analyze()

[seqopentnisa s gL ¢ AN\ starc_uney s /w0
\end {Thet s 785, \n { FconFidencer \“l1kel{\"y\n \"reason)
method invokes ProcessCoapSecure and may inf

to the overlap fault.\",\n \"symbo
i

: \'Th
Uehce memory allocations

n

ne\": 170\
: i g"pnsslble\ (A raacoma
"Potantial memory mani o Lge e UART handling, ‘may relate to the
Bightigrted nencoy overfap \!7in -cymoo Tl
arts Recaiverosk\\n 3,1 £\ \*file path\":
src/\?penthread/src/cll/clx uart.cpp\",\n \" start _line\": 90,\I
N ine\": y ”CDHfldEnCE\" g"pos ible\",\n \"I‘EESDH\” \"Glnbal
vauame definition that creatas the Buffer Tsaditg to ovarlap issues;
reveal sizin "symi A\ \n
\"/src/upentﬁread/ o
0,\n \"el line\" \“un'l1 ely\” \n
: \"Fuzz 1051 Shat ‘axercises Jart reception; ‘input might
repreduce nehcpy Sasuss [ n Usyboll
e tbnatnpatun Y, on fan \" File
src/llbfuzzer‘/afl/aﬂ driver.c F \",\n \"sfart l1ne\“: 290,
\"end_line\": 310,\n \“:unhdenceg "unllkslx\" L\n \“reason\“: \"Drlver

330,\n
reason\": \"Ma
ing nencoy overlap but
/e11/E11_coap securé,cop\" \n
170

actl.n

Pro od
th setup but less releva the overlap itself, \" ERGHAARE
siCli:s e Broeesriin 5 h ¢ U e %
src/npenthreadlsrc/cl /et cop\{n, \ start, Lang a

nd_1 : \contiden By URTIRETY\F A Feason\:
\"EbiTaboration pnmt but_does not direcsly uence memory manipulation
I55te observed \F AN \*symboT\": \"\"\n F\N1*; merge with. Listefalse)

Thought
Executor#0 result: extract_json

Observation_

{7ok": tru Im predictions”: [{-file path */src/openthread/srcli/li coap secure.cpp’

'start_lin 180, * lenci very fikel 1y, e ot Bt

ca(uses memcgy over\ap nearby 'yartables can affect membr onsbelnu copleu ymbol':
ot

flle_paths "/sm/%penthread/src/ch/\
s0n

thod nvokes b DbessCoapseture and may

iiden
influgnce memory O ocetions leading to e guerlap fau

nterpreter: ProcessCoapSecurer), (* rc/openthreadlsrdclllch uart. cpﬁ
“start_ine end line’: 26 e el celveTask function where UART
omniands are p sed; nvolve - memory, manAgement issues with sCliUartRaw, mbol

v B

d}, {" 170,
190, WS

ay relate to the mgnu;; ted memcpy overlap.

srclopenthread/sic/clcl uart.cpp', snaruln

reason': “Global variable defit ‘that

reveal sz mbol": **

0
rece ran in

openthread/src/cli
Pore

04

110, bl
Sorlcacing t overian spection may
ad/tests zziclt dart recelved.cpp”,
Z that exercises ual

“LIVMFuzzer elene\ e runbiuzzer/aﬂ/aﬂ dnver art line'; 290, vend_ine":
310, “Confidance: “unikely’, ‘reasb-: “Drivar mechan q'?assed 9 CLI
hanling but 5 broader Context, less certain Ik to memp: 3y xecutefliesOnyByOne').
§:file pat: “sr/libfyzzer/afl/af driver.cpp, Vstart line”: d and 350, “confidence".

likel eason' in execufion conte w likelihood of mremy impactin memcpy overlap but
criciai orcont ol o ymbol®; ‘main'y, fu e bath: +/src/openthread/sic/cici coap_ secure.cpp”,
“start_line”: 160, "end_line": 170, “confidence": "very unlikely”, P 'Precedlnq lines in Process

ethod n may dedl it setup but Iess relevan o the overiap réelr - 3
oapsecre::Process fle_path”: "/src/cpenthread/srclcﬁ/c\| cp)
“end | lin": 770, "confidence . kely n

ice memcry manipulation lssue
rc/o ?en(hread/srdcll
1y likely\", \"reason!
ect Memory regions being < opie
c/openthrea Srcrclicliepp,

e
A coap SecUre copt, Vatart T 1
"Metio dhandles i utlhaT caus:
Ii::CoapSecu
\ st ‘end fine\": 790, \"c
kel \"reason\": \"This Vokes Proce: scoapsecure i e rhemo;
leading o the overlap fault.", \"symbol\": \"o!

A e

method iny

Executor#0 result: lIm_analyze

“crash”, “text": “[\n {\n \' ’erp
src/cn/cu Coap_secure.cpp\*.\n R ey 170,\n \"end_line\": 180,\n

\'vel -An Treasoriy: "Method hahl
rvﬂbles can affect g b s

input that catises memcpy overlap,

Py n }.\n
\"lsrclopenmread/sr(/clv/dl are Lonr- A tart ek 2500 \end.line\': 260,4n Vconfidencet':
felyl"\n Vreason\': ' RecelveTask function whiere UART commands are processed; may involye

90\n \"end linel®: \"confident

o
fay reveal sizing
dnests ozl

e\": \"unlikely\",\n \"Te
reproduce memcpy issues.\",\n \"sym uzz np
il driv \“\n\" O inat: 205 5 end Imet
river mechamsm may. aff ct daa being passed to CLI
RShGIING Bue 13 bGaGer Fontext, 16ss certaln lin "\ \'symboll":
VExecuteFilesOnyByOne\in 3\n {\n \"file \'/src/lmfuzzer/aﬂ A criver.cpp\“An \'start linel':
0, 2350 onfidencelr - o ely\n \reasont’: 1'hai execution conte
nkelmocu of dlrectly impacting verlap but crucla\forcnntrnl flow\ean
}ap nX Jer /npenthreaanrc/cu/c coap_secure.cpp\”,\
o

38

N — S

ed.\" \n \"symbol\":
J Dathi s/ Enthread/src/cl\lcllcEp\"\n\"s(art line\":
0:in \rend inat: 7901 oo A |kéTy\" n {'reasont: \"This method Inve
Processcoap‘semre o May influence memur (H\ zions leading to the overiap fault."\n \'symbol\:
n\"file pat]

mczsscommand\"\n }An

, may relate
rtiRecelvelaskin 1n (in fvl _path\":
\n

anrence: niikely\-An reasant’s \"Preceulngunesln Process Tetho may deal with
selup hul less relevant to me overlap itself\"\n \"syml \" Vot c ocess\'\n PAn{\n oy
il " fsrc/openthreadsrc/clcli f A\ ¥ 770\n \"confidence
\very un kel ely\"n Vreasont'; \"Collaboration'polnt but does not dlrectly inrluence e !
manibulation lssé observed. ) s 1
home/bug localizatlon_agenté/work arvoll2679/ reulmenso?so St jon 1
home/bug_localization“agents/w vor12679/lm batch 0001 jéon ,umma*twe path |
! ol _ Can X o 2evaner 10, 1
S S ~
Thought

Executor#0 call: extract_json

$.extract jeon(response texts*[\n {\n \rfile path\
\i/src/opEnthread/sre/cTi/cli_coap, secure. cp start_line\"
ne\ el Seondtamneatms Svary PRk i\ raatany
fethod handlac input oot causes mencpy, oferlap néarby varisbles can
fect memory regions being copied.\" \n \"s
cli X {"fxle _path\":

170,\n

o ienc
" ot::Cli: 6’ ter:: PmcessgoaDSEcure\) o e
el VAt Cppy st | Jine\': DS el linev: 260, Cconfidencatr Tk
Vireason\': 'ReceiveTask function whére UART commands are Jamcessed ey | |nvnlve menm
manalgemenl issues with sCliUal R w.\ "symbn \"ot : rt::Pi d
\fsrc/openthead/src/clicil uart.cpn\® o lin BRGenCE \ Do,
vre \:Potential memory manvpula(mn i UART handlmg 'y reiate to the higIGhted memepy
MBI ot eceivels Ve path!
\"/src/opemhread/sm/ clif Cppi*, L start ine\ 0, \"confidence\"
D I variablé defmltmn lhal creates the buffer I'eadmg lo avenap issues;
Teventuin 5\, Vs ath\":
“start_line\": 60, \"end line\": 70, \"confidence\":
that exercises Pl reception; input m\qr\f inadverténtly e
tonelnputly, 2
290 nd_ fine\ Kely\",
data Fg passed to c handllng bu( 58 broader comext,
less cer N eaer o Byonet), (il path
\"/srcl\lbvuzzer/a /afl dnvercpp\" \"start_line\": 330, \"end line\" Feonfriencel®: Vunikely,
:\iMai exea niéxt; louikeliho directly lmpactmg memcpy overlap bu( crucial for
pathl: Visrclopenthieadisreicliclic \

"possible\",
inspection may

45

a
}::lsrc/opent read/lesls/fuzz/c AR recelict oo

"‘:

S0l
|ssues \"
f

ne\’": ke l\_{\ . \'reason
5 method may y dal wi selup bt | |ess relevant to'fme overlap feeifV \"sym borts
e ﬁe th\": pU. Vstart linel®:
70, \"confidence\": I
e

es not dlrect\y

P = 5:

Thought
Executor#0 call: compare_|lim_metrics

mgare Uln_metrics (1lm_
28 9/1Tn batch 0001 jsan”
chunks_json_pathi="/home/bug_localization_agents/work_arvo/12679
Case chunk s
giffindex json pd ath="/home/bug_localization_agents/work_arvo/12679
trindexyson™ line, siacko)

son_path="/home/bug_localization_agents/vork_arv

Thought
Executor#0 result: compare_lIm_metrics

Observation _

) rat “localization rat “stri ate”: 0.0,
me/bu \oca\lzatmn 1 agent 1fson
X me/blg localization agems/work arvo/12679/case_chiunks.json”;

g localization agentswark arvo/L2679/dIT index fson §, "detection”:
chunks 1 “num i, wrates L0, pdated chunks’: true, 1
Eheapeare cHIl

K inas al b Tiess: B, new\y
I smctlocauzatmn {"tota\ groups”: 3, "Matched_groups“0, " rate.
histor

A B e !

Figure 13: GPT-40 mini Divergence Tracing for case 12679.
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(. the PLANNER for ARVO bug locallzation, vou orchestrate the pipeline, call ;Ilghlwelght

Prompt

Task: Orchestrate ARVO bug localization and evaluation.

Follow this high:level pipeline:
(1) Choose REP
eI e, roetype2 if it exists; otheruise /sre/Librasttice,
(2) chunk_case(root_dir=REPO_ROOT, on ./case_chunks .json")
(3) diff_index(diff| Tpath, out_ json_p: ot fof 1r|dex json")

) mariCif (diff Json path=r T, thdex. Json™
chunl 5

) run_sanT); parse bmary p th frum sanitized ASAN output
(6) run— dblbxnary F (gdb exists) AND (binary is
executabie) AND niver trlg ard packa e managers
7) Build and CACHE crash_log = sanitized ASAN + "\n\nBacktrace:\n" + (GDB
backtrace or ")
« If >200kB, keep head 50KB + full call stack section + tail 50KB, elide
e,

(8) DELEGATE to the Executor. The delegated task MUST ask for:
-“1ln_analyze(crash_log=...) - extract_json(response_text
. PreTor chiling LI anaiyze() with no-args to bonsuie thé cached crash_log
from Plannsr
s.0ptionally: viey cource / grep_source around high-confidence lines -

d refmement bundle
= llm_analyze(reFinement_bundle=...) - extract ]son (ONE pase)
- If available: g ublish Verified ocatlons( 00t =REI
{ycompare Tin metrics (47t indexjoon patt 741 FE Shdex . j56
in aths<verified orraw J5
Chunke. ]5on pather:/case chunks. 350,
Tine sThe 65’
SMFiRally: finish_task(summary=<<include metrics + paths>>)

ROOT)

output only tool calls or delegated tasks as needed. Keep text minimal.

16857. dlff"
out n_path="/home/bug_localization_agents/work_arvo/16857
dif’ xndex json™)
Thought

Planner result: diff_index

Observation

“ok"

&

true, Lon path®: “/home/bu
num_hinks”: 0, “num_per_int

Thought
Planner call: mark_diff

$

marlc it (dif¢_json_path="/hone/bug_Localization agents/work arvo/16e57
i

chunks_j son path-“/home/bug localization_agents/vork_arvo/16857
case_chunk: ")

Thought
Planner result: mark_diff

Observation

frok: true, "chunks jeon_ path

Uum chunks

home/bu
“num_chunks_with_di

Thought
Planner note

Observation

repo/indexing tools and runtime collection (ASAN/GDB}* yourself, and DELEGATE
TeBsoningjevaltation to the Executor via " delegats(tack=

## Your toolset

- chunk caselroot dirse/src/libreoffic
x_fileé_bytes=1000000)

G IndeRdit path, out Json path—" it index.json")

- mark diff(diffJson patii="/dT index sorT", chunks Json path="_/case_chunks.json")

out json_path="/case_chunks.json", include_context=0,

~ Rin-gab(binary_path="/vuin")
- delegate(taskry <pstr|ng>)
- giveup()

## Responsibilities
~OWN orchestration and state: start container once, choose REPO_ROOT, build chunks & diff index
once, mark diff on chunks once (unless inputs changed!
Y60 riin ASAN/GDB and cache Crash 1og In snvironment state.
e LLWM reasoning & evaldation: DELEGATE to the Executorwith a clear, structured task that includes:
S R e R nalyze - extract json)
* Which fies t0 dse (paths to diff Indexjson, case. chanks,son),
« Whether to verify (publish_verified locations if availablej > compare_Iim metrics,
+ Output contract (return metrics and paths in “finish task(summar
- Aggregate results. #*Do not call ‘giveup()" after a single delegation.** Prefer at least 2-3 refinement
Tounds unless clearly hopeless.

el

## Repo root policy
PR ROBT an existing path in this order: /src/freetype?, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

## Caching policy
Dﬂ NOT rebuild chunk_case / diff Index / diff marks unless code/diff changed.
; avoid re-running heavy steps unnecessanly J

Planner note

Observation

Task: Orchestrate ARVO bug localization and evaluation. 0
Follow this hlghr\evelgl eline:
(1) Choose REP
risrcireetypes IfIt ests; oternize src/lbreoffice,

STk cacer 90t dn~RESS HOOT. b £ I ase_chunks.json”)
3 o index(diff_path, out json #a
(4) mark_diff(diff json pat! ind son ,chunkstnJaalh
(3) Tun San(); parde brnary aih from sanltized ASAN oatput
) run_gdb(binary 1) ONLY IF (gdb exists) AND (binary is executable) AND never triggers

a
B ula e ci(:HE crash log = sanitized ASAN . “\ninBacktiace:\n® + (GDB backrace or ™)
ol 520K, keep head SOKG + full call stack'section + tai S0KE, elide middle.
(8) DELEGATE to (he Eeecutor. The delegated task MUST 2
- lm_analyze(crash_log=...) > extract json(re: o)
« Préfer calling (i analyze() with 6 8103 10 Canaume Ehe cached crash log from Planner
- Optionally: view Source / grep source around high confidence lines - Buld refinement bundie
Slm anaa{ e(refinement _bundle=...) - extract json (ONE p
- Ifavallable: pub 7epoTo0t=REFO ROOT)
" Jaiff_index.json",

i ot

chunks Taon path—
line_slack:

O SiR Al task(summary=<<Include metrics + paths>>)

Icase_chunks json")

Thought
Planner call: chunk_case
$ chunk_case(root_dir="/src/libreoffice",
out_json_| ﬁath /home/bug_localization_agents/work_arvo/16857
cas&_chufl ")
Thought

Planner result: chunk_case

o785 hcase. :_chunks.json”, "num_files": 186, "num_chunks": I

Thought
Planner call: diff_index

s
[difﬁmdex(diff?path /home/bug_localization_agents/ARVO-Meta/patches W

22

Thought
Planner call: run_san
(s run_san() )
Thought

Planner result: run_san

Observation

e, "asan_output
o8 Uies (H035 e B bit counter
PCs): 4029 [0x64cf08,0x65cad8), e T Running 1 inputs 1 time(s) each \\nRunning:

95an_qutputss |INFO: Secd: 3037454025\AnINFO: Loaded 1 0
1029 [0X8a /10, OxBas7ad) \rnINFO: Loaded 1 PC tables (4020 1

p/pocir\n\u001b{ 1m\u001b[31m

[ 35 ARRING: Mema ySanitizer,
uninitialized- value\l\n\uﬂolb[lm\uuﬂlb[Om #0 0!

UseroR, 55he
Isrc/ma(lo/srclma t4.c. 0537008 i Mat VarkeadDABAI Isrdma(lo/src/ma( €:2266:9\1\n
0x524¢25 in LLVMFuzzerTelenelnpul lsr(/matluﬁmzzercc 41:5\\n %3 0xdbabl in
b554 TS\ #4 0x444f01 in

uzzer::RunGneTest(fuzzer :Fuzzert, charconsl“ uns\gned dong
ompil r\n #5 Ox44acle in
r::FuzzerDriver(int*, chart**, int (')(unslqls\ed Civar conses, unsigned long))
by ST L e el
iler-rt/lib; cpp:19: 10y S ORI TAAAB AR
ain, (/15/486. 64-lnUx OnU/lioe. 5004 0X3083 A\ #5 Oxa Le3a8 In - Start
m)uumarlo uzzer+0x41€3a8)\\M\ANDEDUP_TOKEN:
Mat VarReadd--Mat VarReadDataAll- LLVMFuzzerTelenelnpul\r\r!\uUOlb[flm\uOO1b[35m
\umnb[1m\u001b[35mUmnma||zed val
\u001b{1m\u001b{32mtmp\u001b[ 1m\u001b[35m" in the stack fram
Au00LbHmiu00 16I32mMal VarReadA\uOOlb[lm\uuulb[!sm\uOOlb[lm\uﬂﬂlb[Om\r\n #0 0x558b70 in
t VarReadd fsrc/matlo/sre/matd.c:292\AnininDEDUP_TOK add\n! MARY:
A Mat, VarReaer\thmque
ot

MemorySanmzer R A T 57 A
ap ofigins: 54\1\nStack depot alfocated byte: 43 60\nUniaue origjn histories: B\NHist
\\Ilooate bytes: 192\nnExiting*, “binary_path*: “/out/matio_fuzzer", "cid": *57190942b602"} }

Thought
Planner call: run_gdb
(s run_gdb (binary_path="/out/matio_fuzzer") ]
Thought

Planner result: run_gdb

Observation

Thought
Planner call: delegate

§ detegate(task="11n_analyze() - extract json. If possible, also

view source/grep source around high-confidence Lines. Compare fetrics fro
compare Ll netrics (4iff index_json path=\"./diff_index.json\",

Lin J=of path=cuerified or rav

chutks_jSon path=\" /case_chunks jsof\", line_slack=0). Finish task with
Sunmary’ incTuding mefrice and paths

Thought
Planner result: delegate

Observation

Thought
Planner call: giveup
(s giveup(confirm=true) ]
Thought

Planner result: giveup

Observation

( ) - Thoughq



thecutor#u note

Observation

("You are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call
finish, task(summary =... to return resuts.

“lim analyze(crash log=<string> | refinement bundle
on(response text, mer 001>)

., top_n=<int>)

~View Sotrce(mie e path, start lin e Sncl inoNore, max_bytes=200000)
- grep-saurce(pate src max_results=200)

~copy out(pat

; compare {im i TGt QT Ihdex json_path, fim_json_path=None, churks,json_path=None,
ine sla

B T

RUNTIME OWNERSHIP:

-Do NOT run ASAN or GDB. The Planner owns runtime collection and has cached “crash log’.
“You MAY calllim analyze() with NO arguments to Consume the cached crash. 16g from fe.

environment

REFINEMENT (augment-only, optional):
- Use view solirce/qrep saurce to fekch code slces for promising fles/functions.
- Then callTim_analyze(refinement_bundle={“source_slices": {...}}, top_n=<M>) to GENERATE a NEW
batch of candidates from these slices oly.
Ihis refinement MUST NOT narrow, edit, or reuse previous candidates; It produces up to exactly <M>
resh items.
- After refinement, call extract_json(response_text, merge_with_last=false) so the new batch stays
separate from the first batch.

COMPARISON:

~You may call compare_Iim_metrics multiple times. Evaluate the first JSON snapshot, optionally refine
to produce a new batch, thén evaluate again.

“plovide the Correct lim jSon path for each compare; do not call compare_Ilm_metrics without it

NO-OP/INVALID CALLS:

NOT re-fun im_anaiyze repeatediy for the same Inputs (at most ane aygment round).
“BoNOT apen a2 3004, £bep total view_source <5 and grep_source <2
FINISH CONTRACT:
- finish ) must be a single-line, semicolon-separated key—va\ list |ncludlng

|ryu;roveu <(rue\false> prev=<float>; C=e<ioat>:
diff_ind ks_json,
unkiown:

h>; lim_json_g or none>;

L U P |

Thought

Executor#0 note

Observation

You have been delegated a
Use the cached crash_log produced by the Planner. Analyze, optionally augment with source views,
evaluate twice, then return metri

Steps:
I I analyze() # no args - consume cached crash lo
2} HACE fonirasponed text. Tmerge. with last=false) # ISt SON snapshot (batch A)
3 compare lim_metrics@f ihdex Json_j Dt i hdex o
iim_json_path==<batch A JSON>.
chunks Joon path="/case chunks json”,
line_slac
4) SOURCE PEEK (optional, before second compare);
< Parse crash og for file paths (e, >*) and function names.
« Include toy S from batch A 10Cus oncrash Stack (top 3-3 frames)
« Forup to = candldales (dedupe by file):
rlfﬁle path knowr source(ﬁle path stan Ime 40 end_line+40, max_bytes=200000)
re soun:e(symbollfunctl “Jsr sults=20) and view_source 2008 atch 40
REGeL 2o i source a S 4ip fires >200K8
5) REFINEMENT%
;,im_analyze(ref

( ))

I /ot odify batch A
Ise)a keepb aien & Saparate
path="_/diff_index json’
ch B JSON if step 5 Tan; else re-use batch A,

athat Jeast-CnuRKs jeon'.

T oSO e erge_with la
©) comparelim metricsTdit index. json b

lim Jeon path-~<bat

chunks Json_p:

line siack=

.>; detection_rate=<...>; localization _rate=<...>;
i =

diff =5
32 —___4
Thought
Executor#0 call: [Im_analyze
(s 1im_analyze() ]
Thought

Executor#0 result: lim_analyze

Observation _ _

ok crash
92, \n \"end IS 2,\n \"confiden
ited in M'al7\farRead4 ma
I

tializéd variabfe ‘tmp'

'Mal VarRead4\"\n }\n {\n
0,\i7 \"confidence\":

earby context

e should s lewga A ! B et v
\Usreimatiojerc/mat.c\"\n 'start linel': 2250/\n Vend_iinel.
\"reason\": \"Mat_VarReadDataAll calls MDatrv /arReadd; poter

i ata,

n
e T i
ny \¥spp t

ol AIIAN } Fcimatio. fuzzer Cc\' An
"end line) “confidence\ €aso
fonelnpyt dirsely invokes Mat varfe o Ch could lead to sjmilar issues.\"
VMFuzzerTestOnelnput\\n 1 \n T\n \ atio/src/mat.c\",\n \'start | nne\
end line\*: 2250,\n \"confidence\*: \"posslble\",\n \"reascn &
arReadDataAll ukely has relev. itialization Isst N
VorAeadhataniioin 2in Isrr/ma(lo/srclmam RO
AN\ V'reason\": \"Specifically the crash line: chec}
rewy values might help, 2 dle to singular nature\:n'\'symbon’ \"Mat Ve dain
\n 0\ V) sm/llvmlpnyects/comg\ler Ui uzzer FuzzeiMain.copy \n \“start e\ 0n
onfid uniikelyV'p reasont®s WiMain function context uniikely to harbor
in) RN han fun e patht
ct b izzer/FuzzerLoop.cpp\" 1 \Start line\': 545 \n \"end linel”; 570,\n
idencer”: \very. R “(oop; handiin g fuzz Execution; may not relate to
ninitialized value dirgctly.\".\n symbﬂl\" \"fuzze iteCallb k\"\ An n Ve path\s
Briver.copv n \'start fine in \"end_line

c ‘very_uniikel on\": \"Driver context might ot :
vanablevmtvahzauonV"\n\"symbol\ R izrer ruzseiDi

\confidencel': Vvery uniikely\iiin Vreasont’: \
s\

Uik baed ey directly\"\n \* Fuzzer:Exect ackiin hnl’, Hlogged™s
{jsonl path': /ome/bug ocalization agents/work arvollﬁBS7ITredlctlonsIsonl' "batc| Json path":
“/nome7bug_localization agents/work arvorleda7ilim_batch 000 umulative_pathy

“couRt": 10, "batch":

Thought

$ extractr]son(response text="[\n {\n \”flle_gath\"'
A 1o/sre/matd.cY",\n \"start line\":7292,\n \"end line\": 312,\n
tiaTized varlahle

confidence\": \"ver llkely *,\n_\Treason \"Uninit:

‘tmp' created in Mat_UarRead4 may lead to undefined behavior.\",
symbol\": \"Mat VarRead4\"\H o\ (\n \"file gath\
/src/matio/src/mat4.c\" tart_line\": 375,\n \*end _line\": 400,\

\ n
>"conf1dence ‘: A"l kely\" \n \ reason\”: \"Mat_VarRead4 Is hi, hll hted
or use of uninitialized values; nearby context lines should a e

23

[Executor#o result: compare_lim_metrics

Mat VarRea
so_path”

revieved.\:.\n \isymboly': \iMat VarReadty"\n }.\n {\n \“file pathy s

src/matio/src/mat. Ry _Lin, 6,\n \"end_lin 0,\n
\nconfidence\®: \'Likelyl’.\ easun\“. {“ifat_{arReadDsTaALL atey
izt VarReadd; potential issues propagate thTou thxs function.\",\n
\"symbol\": \"Mat VarReadDataAll\ \n } \n (\ \ e
\"/src/matio_fuzzar.cc\", ni\"ghd Linev": 46,
\"confidence\": \"possil \ \“LLvnFuzze‘TestnneInput
directly invokes Mat varReadnataAu, which could lead to similar
1ssues " \n \"symboT\": \"LLVMFuzzerTestOneInput\"\n },\n {\n
\ th\': A /sre/matio/sre/mat c\¥,\n \istart_ling\": 2200, \

Rev’: 235b:\n \"confidence A Yipeas

. \ \ on\
unZtion boundary context around Mat VErReadbatait] liker { has releyant
initialization issues.\",\n \"symbol\"T \'Mat_varReadbataAll\"\n F\nl*
merge_with last=false)

Thought
Executor#0 result: extract_json

line
Uninitalized vanab\e'lmP  clest

"symbol

patl
k)

avior.",

e
idenc nke ",
Iead o undefmea beha

Readd o
“/src/matio/src/m: 75, “end_line*: 400, o
“Ma_tivameadd is mgnu hted Tor use of ingiatied alués: nearby context Iinés shou

djuicipal
iy reason’s

{"file _path”: “/src/matio/src/mat.c”, "start line’
i 5n*: “Mat_ VarReadDataAll call$ Mat \farRead4 pacennal
s may mpaga(ﬁhmug{\msgunc on. " "Symbol: “Mat VaritcadDataAll’), {"fle p

atio, ine’ ine’

LLVMFuzzerTes(One\nput directly Invokes Mat VarReadDa(aAll whlchpcould Iead [0 slmllarlssues -
“symbol'; "UVMFyzzerTestOnelnput™}, (*fle path -/src/mane/src/ma line": 2200,

“end line": 2250, "ct reason’: oundan{ mntexl aroun

Mat. VarReadDalaAll e mbol"; "Mat VarReadDataAll"}]},
raw " m Qv start Tine\*: 393 Vend linéy:
312 \"c p' Created in Ma( VarRead4

may load tb
\"lsrc/mat
\"Mat_VarRea:

ed.”. ‘symbol: “Ma
"end ine". 2350, “Confidericer:

et evant i
pre\mcuons\" [(\“ ath

2§IJ \ conﬂdence\
poteral lsedes may propagate \hrouan this funeion
{\'file_p: tio fugzer.ccl, Vstart line\': 36,
" reason\ NN e inpu directly n fat
issues.\", \"symbol\': \‘LLVMFuzzer eslonelnpul\ ) (
2200 \"end 2250, \ \"pos:
batal kely s relevant initalsaton [Ssues v, \oymboN- \Mat Vr
*Mome/bug_localization_agents/work_arvo/16857/lim_output.tmp

s adDataAll" )?)'

Thought
Executor#0 call: compare_|lim_metrics

$

2re Lin_retrics(Uin json_path="/hone/bug_Localization_agents/work_arv
18857 TTm_batch, 0601,
chunks_json_| patﬁ-"/home/bug Tocalization_agents/work_arvo/16857
case_chunks
diffoindex ]son pa
diff index-json™

= /hume/bu localization_agents/work_arvo/16857
line_slac ?

Thought

e, "detection
A esaeia o bj 77P
home/bug locallzation agen(s/work aivoli ey batch 0001.json”, ChleHKSJSmJ)a

Observation _

me/bug_localization_agents/work"arvo/16857/case_chunks.json”, "diff \ path
wme/bu “localizationa /worlc arvo/16857/ditf ihdex json’}, ‘detection':
“num_detecte; I ate™: “u chunks “localization
8, " “matched fines c| E, rater: 0.03660754770645203), "6
otal " 103, "matched g "fate": 0.0}, "saved_snapshot_error": *'con
Thought
Executor#0 call: view_source
$ view Saurce(f;\.\e path="/src/matio/src/mat4.c", start_line=252,
end_line=35:
Thought

Executor#0 result: view_source

“ok': true, “file path: "/src/matio/erc/matd.c®, sstart liner: 252, ‘end 352, "content":
sparse- >]c[| +17 && spars ta; |+ te(re + ?5[ do,
{RLEmat > To) 1254 1\n55 Sirde, 1, (FILE*)mat-: >fp) \n257 for (i=

Snpse Rintelstp.
sparse-onic -1 ﬁ

0 i
++) (\n258 for (| = sparse.icli; \n259 | < sparse > 148 j < sparse->ndata;
) 1in260 fviritelim - jstride, stride, 1, (FiLERmat-. o \n2611 ]\n26 anea } else {\n264 char

= (char*)sp:
SEe >]c[|] R soareanaon [oh kg ] < sharee il H it 0268 fur ot ot + stride,
stride, 1, (FILEmat->1p):in269 370 S 7S (i, S T (FLES st St
74 Y215 de ault:\n 27 breaking 77 1\nd78 \n279 return 0, n980 T\1281 Wa8
brief Réads the f a version 4 MAT file variable\n284 #\n285 *
e o MAT Tie poImenasy - @param matvar WA
11289 4/in290 voidin291 Mat VarReadd(mat matvar
In296 &t — o3 feMuIDrms(malvar &nelems) 297t Cerr )
Mot Cea nteger Ui plicatian OV ediomy 9 rerum: 10300 0L \n30;
tvar=nternal. >datapcs 200 S %08 \n304 switch ¢
e MAT C D n306 matvar->data size = sizeof(double) \n307 err
matvar>nbytes, nelems, ma‘[var st SerAna08 i ) 308 Mk Criticai(integer
TRUIcation VErom: An310 re 1131210313 f ( matvar. >isComplex ) Tin314
pleilod mtya SnbYisey 315 It (NULL
17 ReadboubleData(m:
1 aanubIeData(mat
JAN319 }\n320 else
a(a\' ):\n322 }\n323 dite 324

0!
2 tybe, nelems) in327 11n32 else (10329
n3§13\n33 /* Update data type to

mgmu

EE
void)fseek{TFILEXmat.>
matvar>class type

5 case

mat_complex_split t *complex_d. a
complex data ) (\:‘nta matvar>data cnmplex data;\n
ata- ype;

(doub\e’]tomp data-: >\ m, , mat var>dataType nelems
Mat Critical(l Courdn'C allocgte memory farthe complex
matvar->dat

ReadDoubleData(mat; (double")matvar-3data,
Mat. Criical(\“Couldn' allocate memory for the ata \n330

match format of m a *\n333 matvar->data _type £n33d break ,\n 5 case
MAT C CHAR \n336 ot s data, 76 A3 matvar->nbytes = nelems;n338 ata =
malfocTmat if (NULL 3 340 ReadoimeaDacatmat.
Tt TS, o)Aty S ot Matvar Sdata, fype, ne{emsg\n3413\n342 else {\n343
at_Critical(\"Couldn't allocate memory for the data\" 45 matvar->data_type =
UINTS,\n36 break;in347 case MAT_C SPARS 348 matvar->data size
sizeof(mat spars; data = Malloc(matv: NS0T ( NULL ! ]
data ~
Thought
Executor#0 call: view_source
$ view source(flle path="/src/matio/src/mat.c", start_line=2220,
end_line=2280)
r Thoughtw



LExecutor#O result: view_source J

Observation

r;"ok“ frue, "flle path )

\n2:

SRR Z2S et 1\n2226 ]

MAT_FT_MAT5:\n2230 ert = Mat. 1

break:\2232 case MAT_FT_MAT73:\n2233 #if defined(MAT73) && MAT73\n223: 1
Mat VarReadData’ 3(mat matvar, data start stride,edge)An225 5 #else\n2236 err = 1,\n2237

#endi\n2238 break;\n2239 case MAT FT_MAT4:\n2240 err = !

Mat_VarReadDatad (mat, matvar.data Start,stride,edge):\n2241 breakin2242 defaultin2243 o 1

2n2244 breakinzodd Hin2246 \n2247 return efm:\n2248 1112249 \n2250 /¥ @bnef Reads a\l me data |

for a matlab variable\n2251 Hn2252 + Alloc I

]

]

]

]

]

]

|

“end line"; 2280, "22;
o A C ONTE 3353 break;\nzzzA
3T \ns28 cutch Cmat-sversion ) {12229 case

Jsreimatioferc/mat.co, “start |

fac

rReadData5(mat matvar,data,start stride,edge);

variable. 3 ¥ @ingioup MATNZ254 * Param mat allab R Al stractre polnler\
e e Vo protn MATVIZZ 9587 %2258
InAn2259 Mt VarkeadbataAll(mat % ‘matm \12261 int e = 0:1n2262 112263
if ( (m: NOLL) ] (matvar ~ ~ NOLL) nriz364 o~ k3205 clselnz

RS a( mit mat 367 15288 Tt drrn2268 Fe2370 wad7d /o @bricf Reads a subset of a
MAT variable using & LD indexing\n2272 \n23 7 3* ‘Reads data from a MAT variable using a inear (1-5)
ndexing mode: en2274 + vanable by Mat VarReadintoing275 * @

MATY o mat MAT e to.16ad data o397 ariab)
meormanon\n 78" %aaram@uata pointer to sfore data in

d\n2256 * @returns non-zero on erron
imatvaninooes

ingroup

@DBI’BM ma e
st be relalloca(ed)\n2279 * @param

Executor#0 call: [Im_analyze

start_L. I . ”src/matm sre
i 7350, hond 1ine 80
2250}], [{"start_]

src/matm fu%zer <c

"top_n: 5}, top_n:

Thought
Executor#0 result: view_source

Observation _

frokc true, 1l path: v/src/matio/sre/matd.c, *start line” 370 “end lin "eontentr. 370
at Critical(\"Catidn' allocate memory for the sparse row amay\pan371 e \n3725]
ReadDoubleData(mat, &tmp, da e, Din37d malvar>d|ms[0 size_Htmp;\n37" \n376f pos

1L) >ir);\n379 Tree(matvar->dat: I

{\n: e(sparse-:

matvar->data I(\'Couldn % deteriime fie Eos\(lon\"] ;382 retum; Th3k3 nzsa |
(void)fseek((FILE*)mat->Tp,sparse->nirMat_SizeOf(data ty) pN)T EEK CURNINSBE,
ReadDoubleData(at, &tmp: data type, L3y if ( tmp > INT MAXT | tp < 0)

a):{n390 NULL 391 Mat_

{ column dimension for sparse matrix\*)\n392 returm;\n*

]
A cal(\" Invalid 1

Thought
Executor#0 call: view_source
$ view source(fne path="/src/matio/src/mat.c”, start_line=2260,
end_line=22

Thought

Executor#0 result: view_source

Observation

Thought

Thought
Lln_analyze(refinenent bundle={ source slices’:
"/src/matln/src/ma c" [{"start line"7 292, nd_line": 312},
end : 1 mat B
B "end hne“
11n 35, end llne
Executor#0 result: lm_analyze ]

Observation_

“[\n {\n
very likely
how re\evant wiwer upinfle
rc/m /src/ m\q
n\

Y
it Va
07in \"end
ine any relevant lines.\"\n \'s
/hume/bug e E redlctmns]sonl
ization_agents/work_arvo/16857/lim batch 0002.json" cumulallve “alh g

me7bu
I)h)cmelbug localzation-agente/work-arvo/1 683 7/cUmuratve, preJ\mons json*, “count": 3, “batch”:
&

k____---f-.)

Thought
Executor#0 call: extract_json

$,extract._jzon(response_text="{\n {\n\"file path\

\"matio/sTc/mat4.c\",\n \"start_lin k"end line\": 392,\n

Vreonfidence)': {*vefy Likely\"\n \"reasor\ : \"slice indicates

uninitialized value ussd; line relevant ‘memory operations_within

Mat_VarRead4.\",\n \"symbal\ \“Mat VarReadA\"\r\ oAn {\n \"file, ath\“:
Tc/matio/src/mat.c\", start_line\ 2260,\n \"end_line\": 2280,
confidence\": \"pos: bIE\“v\" \"rea \"No source available; sing

confidence\": \"possible\ \"Teason\" cannot
any relevant lines'\",\n \"symbol\"
merge w1th last=false)
Thought
Executor#0 result: extract_json

Observation

lIm_predictions”:

L{Cflle_path-: “matio/sr/matd. rt line": 370,

1 ence” erK ot STE2 i ates UniLAIsEd Valie (St ines show revant
1 ferhory operations within Mat_\/ar eada, % Mat VarReada"}, {"file patt
*src/matio/src/mat.c”, “start irfe*: 2260, 280, ~confidence ¢ 'possT

source avallable; sl Tines round Mt VarReadDalaAH s felated conte
Mat VarfiegdDatafll}, {1l J)a(h “srmatio fuzzercc’. !
B ailablg; caniat determine an

ZeS

W
Al 370,

s nmlt\ah le used; Imess 101

B Vet A\

260 Vconfidencel

as I , \"symb
Src/matlo, fuzzer cols vstart line: 0, \rend finet
: "No source available; cannot determine any rélevant Ilnes\‘

\'
confmgnce\"\vevy likely\ Vs
mory operations within Mt Varl

"sm/ma(lol rc/me

i |

Thought
Executor#0 call: compare_|lim_metrics

$

compare_Ll1m metrlcs(llm son_path="/home/bug_localization_agents/work_arv:
168@7/1rm bat h, 0002 ] -* o- 9

on_j

Rome/bug_tocalization_agents/work_arvo/16857
son”

diffoindex ];an path=
diffZindex-json™, line_slack=0

/home/bug_Localization_agents/work_arvo/16857

Executor#0 result: compare_lIm_metrics

[ Thought

“ok™: true, "detection rate’
trict localization rate”: 0.0, "inpi patl
home/bug_localization ag: Chtsork ano/TEBaslin batch 0002 json hunkSJsOﬂJal
home/bug localization _agents/worlarvo/l085//cace._chunks json’, idiff inde; path
home/bug localization_a oric_arvo/1685//diff ndex.json'} , “dets o
2 0. updated chunks®: fals)
8, " Jre- 00355972477064 5
total. 0.0. d_s|

02},

Thought
Executor#0 call: view_source
$ view Saurce(f}.le path="/src/matio/src/mat4.c", start_line=370,
end_line=39:

ok file, rt line”: 2260, "end line “contente: 12260
\n2261 ot o= oAn326 3 3eg it (m: ULL) || (m: tvar-- Li i 3584 e 1,\n2265 1
3548 RemdDota(rmat Matvan A2 o8] \n2268 retuin err\n2269 }\n2270 \n2271 /** @brief Reads a1

! Sliee

t of @ MAT variable Using a 1D Indexing\n2272 #\n2273 * Reath (ot fom 2 MAT VDG using a
finear (1-D) indexiny

mode. The\n2274 * variable must have been read by Mat Varieadinfo \n2275

ingrot @param mat MAT fle to read data from\n2277 * @baram matvar MAT variable

l nforman (?faram data pointer to be pre a} ocated)\n2279 * @param
e

50 harain Side St1a8 of datin
Thought
"top_n":

Thought]

Executor#0 call: [Im_analyze

Uln_analyze (refinenent bundle={"source slices
"/src/matlo/src/matd “start_line's 370
src/matio/src/mat.c’: [{"start_lifie": 2260,
5}, top_n=10)

o

": 392}]
228031}

end llr\e

Executor#0 result: lim_analyze

Observation

5 e, "mode”: "refine”, “text": "[\n {\n \"file \matigferc/matd.ci\n \'sta
“end Ime\ Ui \rconfidence \“very likely\" “The
WS usage of ‘tmp’ Wl ch‘summnanzeu \'s)
sr:/mallo/srclmal:\\ inet's 2266,in V'end ine

avanable Ioca( n
0 nl" tiogae

si
s dontaRt A
ﬁcme/bu localization a agens/war arvo/16! /P on “batch json
'bug_localization“agents/work arvo/16857/lim_batch J on”, “cimulat
home/buglocalisation-Sqentaworlc arv0116857/cumulatlve et charis sant  eou

A
5 sonl

Thought
Executor#0 call: extract_json

$,extract_json(response_text="(\n {\n \"file path)":
\"matio/sFc/matd.c\",\n \"start_line\": 373,%n \"end_line\": 387,\
\"confidence\": \"very_Likely\"7\n \"reason\": \iThe~slice incudst the
functmn Vgt VarReads, and shoys’vzage of ‘tmp
upinitialized.\" \n \'symboly': \'M \"\n } \n Q0 A file path\s
/mat \n A
e ics"Svailan

rc/matio/s
hacktrace but lacks suurce context.\",\n

\rconfidence)’:
matches
T ymbot ™ A 5 merge_with _last=false

\ccatm

Thought
Executor#0 result: extract_json

Observation

fok tru {lim predictions”: ({*flle “matio/src/matd. d lin
1 4 “confidence-: “veryTike ‘Tﬁe e ncludes the functmn Mat VarRead4 and S
usage of ‘tmp’ which is ulnlnl! alizes ‘Mat 14"}, { Isrc/mat o

]
S elice avalapie, focaman I

ra
‘end line\": 387,
ad4 and shows

ol th)
\'sta "end_line\ T \"possible\"
ocation Farehes functmn call e Nagaca k/)ut lacks source context.\

ason\”
\'symbol\":

wailable
n_pa

Thought
Executor#0 call: compare_|llm_metrics

Zom pare Lin_netrics (1n_json path="/hone/bug_localization_agents/work arv
16857/1Tn batch 00033

chunks,_json_path= “/home/bug localization_agents/vork_arvo/16857

Case. chunks
sttt ]son pat
diff index-json™

/hnmeﬁbu _localization_agents/work_arvo/16857
Tine! stackeo]

Executor#0 result: compare_llm_metrics

[ Thought

3 {im_Json path
o ChISIMGIE, aOTEED, i batch 0003 son
home/bug-localizationagents/work-arvo/1 6857/case. churiks
home/bug-localization_agents/worl amo/laaswmff hdex j<o
and ¢ ra( d§l d chunks
03669
save

Figure 14: GPT-40 mini Divergence Tracing for case 16857.
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Prompt

Task: Orchestrate ARVO bug localization and evaluation.

Follow this high-level pipeline:
(1) Choose REP
1% e, roctypez if it exists; otheruise /sre/Librasttice,

(2) chunk_case(root_dir=REPO_ROOT, on ./case_chunks. son")
(3) diff_index(diff_path, ouf json_p At fof 1r|dex json")
di def Lhdex. Json™

2) markZdif Fson_pa:

chunks_jsor 5 chunks.. js

(5) run_sanT); parse bmary [ th frem sanitized ASAN output

(6) run—gdb(binary_pat L) ol F (gdb exists) AND (binary is

executable) AND never trxg ers packa e managers

7) Build and CACHE crash_log = sanitized ASAN + "\n\nBacktrace:\n" + (GDB
backtrace or %)
- 11 22006, keep head S0KB + full call stack section + tail 50KB, elide
middle.
(8) DELEGATE to the Executor. The delegated task MUST ask for:
- 1lm_analyze(crash_log=...) -+ extract_json(response_text
L Profer chiling L1R.analyze() with no3rge To consufie the cached crash_log
from Planner.
£ 0ptacnally: view source / grep_source around high-confidence Lines -

4" retindment bundle

-~ 1lm_analyze(reFinement_bundle:
- If availsble: puplish Terified
fycompare ] Ul netrics (diff_index

)7 8xtract _json (ONE pass)
ocations( 0. LoGt=REFD_ROOT)
Conpathe | /dite rdex. ] son”

um verified or raw J3
chuiks_j case_chunks.json*,
Tine. srac

~"Finally: finish_task(summary=<<include metrics + paths>>)

output only tool calls or delegated tasks as needed. Keep text minimal.

Thought
Planner note

Observation

("You are the PLANNER for ARVO bug localization. You orchestrate the pipeline, call *Ilghlwe\ght
repo/indexing tools and runtime collection (ASAN/GDB)* ycurself and DELEGATE hea
reasoning/evaluation to the Executor via delegate(task=.

## Your toolset
- chunk casel(root dire/src/libreoffic
x_filé_bytes=1000000)

out json_path="/case_chunks.json", include_context=0,

G Indexdit path, out Json path—"diff index.json’)
- mark dif(iffJson patii="/dT index sorT", chunks Json path="_/case_chunks.json")

~ Rin-gab(binary_path="/vuin")
- uelegate(taskryfstnng»
- giveup()

## Responsibilities

~OWN orchestration and state: start container once, choose REPO_ROOT, build chunks & diff index
once, mark diff on chunks once (unless inputs changed!
-YOU run ASAN/GDB and cache crash iog in environment state.
L For LLM reasoning & evaluation: DELEGATE to the Exectitor with a clear, structured task that includes:
S R e e R nalyze - extract json)

* Which fies t0 dse (paths to diff Indexjson, case chanks.s

« Whether to verify (publish_verified locations if availablej > compare_Iim metrics,
+ Output contract (return metrics and paths in “finish task(summar

- Aggregate results. *Do not call ‘giveup()® after a single delegation. “# Prefer at least 2-3 refinement
Tounds unless clearly hopeless.

el

## Repo root policy
PR ROBTE an existing path in this order: /src/freetype?, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

## Caching policy
Dﬂ NOT rebuild chunk_case / diff |ndex / diff marks unless code/diff changed.
3ol re-ninning heavy steps unnecessarily. o

gzlﬁu}cauzatmnjgents/workiarvo/zu 112/diff_index json"

“num_files":

Thought

Planner call: mark_diff

$
merk diif (di1f_json_path="/hone/bug_localization_agents/work arvo/20112

ath<* /home/bug_localization_agents/work_arvo/20112
case_chunks™ ]scn"l

Thought
Planner result: mark_diff

Observation

Gok‘ true, “chunks json path: */home/bu
num_chunks®: 5505, “num_ chunks with_di

Thought
Planner call: run_san
(s run_san() )
Thought

Planner result: run_san

Observation

ok" true, "asan_output”: { Tue,
medules (10308 Tilin 8- bit counters):

T e 0

1030810xa201f0 0xa22a34), \ O: Londed 1 PC tables 1

(10308 PCs): 10308 [0xa22038 Oxadae /8), \\n/oufuzz json decodé: Runnlr"? inputs 1 time(s)
tmp/poCntUO0Lb Ll ol WARN lemorySanitizer:
Gest i QS i s
e oponaTb Al et i Yo n.c:2353:16VAn #1 0x6fd0ed in jumpOverRec
rc/open625 c/lia-ty bes-encodingJson 161 #7 0614046 In JumpOvertiec
rc/op s o codn o c22%y xoeBcch in
e obengaad1/rcia-tyhos-ncodne-Json.c:3370:5u\n ¥4 DYeeBCCh. EXtaraOnOBAcE decodelsan
refopent341/src/ua_types encoding Json.c.2836:1\\n #5 (x6adal in Aray decodejson_intemnal
en62541/src/ua_types_encoding; 2:15\1n #6 Ox6dBear in decoeFields
rc/open625 rc/uatypes_encoding; 230in &7 Oxbeb b n Varlant decodejson
rc/op Tc/ia-tybes-encoding, \n #6 Ooedoaa 1m UA. diecbiors
e lobengaadlicrcioatypes encodingJaon: 3301 A NS Bx324bo4 1 L TURuzzerTestonelnput
rc/open625 t Zibdy e ol Tt
| 7 Const. unsigned jon
AT AT1 0x445381 in

inOne lesti(fuzzer: Fuzzer*, charconsn uns\gned Jong)
i in #12 0xa4b09e in
S rveT e Chatns e (s ed b congie unsigied lon
lib river.cpp:775:0\\n #13 0xa.
ler-rt/lib Cop:10:10vn 414 0xiddcecoa83t in
i N/ABe. b e 0. o CXIDRIPN AN 15 Ox 10838 1 start
Toukiss Fon. decode +0x1e828\ANVANDEDUP TOKEN:
{umpOverRec-TumpOverRec-jumpOverRectin W01 (MU0 b3S mUninitalized value was created
V'3 heap allocation\u00LbIMuG0L5 [Omirn #0 0xad552d in T alloc

6: 3\r\n #10x7086ch in.
Manager mailoc /stclopenosa Tiests/ sl moinanage 18\1\n
OR6Ea1 76 h UA-dorottison forclonenasa1 orclun [ P i 73 Ux524bb4 in
Tt O Rl e TR LT A T S DS

red lon
p 554 15\\n 45 0x445381 in

uzzel :RunGneTest(fuzzer Fuzzer" charconsn uns\gned dong)
T r\n #6 0x44b09% in
chgl‘b“ int (*)(unsi ned char consts, unsigned jong)

Cpl

29 in main

Driver(int*,

)
L Io0n 5%a74992 in main

Planner note

Observation

Task: Orchestrate ARVO bug localization and evaluation. 0
Follow this high-level pipeline:
() Choose REPO RO
S Srcheatyped I i Ssts; Qiherwise fsrclibreoffice.
ST cacer 90t An~RESS HOOT. b £ ase_chunks.json”)
3 o index(diff_path, out json pati-" on')
(4) mark_diff(diff json_path="_/dl lson ,chunkstnnJaalh
(3) Tun San(); parde brnary path from sanitized ASAN oTitput
) run_gdb(binary 1) ONLY IF (gdb exists) AND (binary is executable) AND never triggers

o)X ld o cicHE crash log = sanitized ASAN + \ninBacktracein® + (GDB backtrace or ™)
» If >200KB, ke d SOKS + full call stack section + tall 50KB. elide middle.

Icase_chunks json")

~lim_analyze(crash_log=...) > extract_json(response_text)
- Grefer calling fim_analyz2() with fo args to consure the from Planner.
- Optinally: view source/ grep, source around high confidence ines - buld refinernent bundle
o, Jm anaiyze(refmement bundie=. ) - extract json (ONE b
-Ifavalisbie: p ¥ epa To0t~REPD ROOT)
" Jaiff_index.json",

cached crash o

ubllshy(erlﬁeu Ieca(lons
dex Js

fim J3on, pa

chunks Json_path=

line_slack=

- Firsally: finish (ask(summary <<include metrics + paths>>)

| Output only tool calls or delegated tasks as needed. Keep text minimal. J

Thought

Planner call: chunk_case

$ chunk_case(root_dir="/src/libreoffice",

out_json. ﬁath /home/bug_localization_agents/work_arvo/20112

cas&_chufl ")
Thought

Planner result: chunk_case

Thought
Planner call: diff_index

s
4A1T index(diff_path="/home/bug_localization_agents/ARVO-Heta/patches

out?J path="/home/bug_localization_agents/work_arvo/20112
57 fndax.son”)

Thought
Planner result: diff_index

25

-1t/ zp O o 0x71d4e6c28 51 In
fibc.start main mmxss Sl guulibe <0 b 101 uazmr\n\nn EDUP TO
malloz-UA UA
Use-of- umrmanzed value e Copene s4Trorc e Bpes encodmgajsen 23§3 16 in
[umpOverec\nUnique heap erigins: 27innstack 93 5\RnUnique origin
;y) )epol ifocated bytes: 72WnExiting", “binary. pathi: “Ioutifizz Json, decode,

Thought
Planner call: run_gdb
[s run_gdb (binary_path="/out/fuzz_json_decode") ]
Thought

Planner result: run_gdb

Thought
Planner call: delegate

§ delegate(taske"1ln_analyze(crash log=INFO: Seed 2174243374\\nINFo:
Loaded 1 modules (10308 inling B:bIt counters): 10308 [0k
oxaz2534) \\nINFO: Loaded 1 e tables (16308 Pcs) s )
[0xa22a38;0xadae78), \\n/ou Json E inputs 1 time(s)
each.\\nRunning: /tm /poc\\n\\uee‘[ RN et ey
Menorysanitizer: us EGF2ininitiatized  Value\ \\\UGO1b [ m\UOOLD (om #0
464 JumpoverRec
/src/openSZS 1/5rc/ua types_encoding json.c:2353:16\\n #1 0x6f40ed in
{umpOyerRec”/stc/opens2541/5rc/ua_types_encoding_json.c:2339:16\\n #2

x64048 in_jumpOverRec

/5rc/opens2sil/5re ua types encoding_json.c:2337:16\\n #3 OxgeBech in

éugpgvegob]egtt/src/n 5 Zglé/srglua ypes_encoding_json.c:2370:5\\n #4
ccb in ExtensionObject_decodeJson

[sre/open6asdl/sre/ua_types_encoding_json.c:2838:13\\n #5 0x6f5da7 in

rray_decodeJson_interna

JSre/opena25a1 are ua _fypes. enceding json.c:3142:15\\n #6_Ox6dgea7 in

decodeFields /src/opefi62adl7src/ua_tpes_encoding json.c:3096:23\\n #7

Ox6eb7bc in Variant decodeJson

{sre/opens2541/src/Ua types encoding json.c\\n #8 ox6edsdd i

UA_decodeJson /src/opent SA'[/src/ua _Types_encoding_json.c: 3321 11\\n #9

eIn

0x524bb4_in LLVNFuzzerTestOneInput
fsrc/opens2sdl/tests/fuzz/fuzz json decode. cc:26:28\\n #10 OxdsabSl in
fuzzer: ecutecaubacﬂunﬂgne char const*, unsi

uzz X ng)
/src/llvm/pro]scts/compller rt/Lib/Tuzzer/Fuzzerloop  cpp: 583 15\\n #11
0x445381 1in fuzzer::RunOneTest(fuzzer::Fuzzer*, char const*,
long) “/src/llym/projects/compiler- rt/ub/fuzzer/Fuzzerunver
#12 0x44b09% in fuzzer::FuzzerDriver(int*, char**, in
const*, unsigned long))
/sz%l;gm/pro;ects/compuer rt/lib/fuzzer/FuzzerDriver.cpp:775:9\\n #13

222 in

/src/llvm/gro%ects/comgﬂer rt/lib/fuzzer/FuzzerMain.cpp:19:10\\n #14

0x7fd4e6c928
083f) \\n, #15 0x41e528 in

cp) 16\\n
)(un51gned char

main
(711b/x86_64-Linux=gnu/1Tbc. 507 6+0x2
(/out/fuzz_]son decode+0x4{e828) \\\\nDEDUP_TOKE

Jumpove -JumpoverRec- - JunpoverRec\\n

D15 am\aB0Ib Somuncnilimbiven wstue was created by a heap
allocation\\uoOIbIIM\WOOLbTOMy\n, 40 OxadsS2d 1

{ere/llum/profects/conpiler- rt/Lib/msan/msan mtercepturs cpp:916:3\\n #1
0x7686cb in UA_memoryMa

/ﬁrc/ap§n525417testls/fuz_zl?fl‘:s,tomvmemery manager.c:132:18\\n_#2 0x6ed176 in

_start




UM USLUUSISUI [ 31/ UPSIDA I s 31 L/ Uty PSS Sy SUl L 5430 2T\ T
6X52abba in LLUNFuzzErTestoneInput ~ " .
fsrc/opens25dl/tests/fuzz/fuzz json decode, cc:26:28\\n #4 0xdsabs1 in
fuzzer::Fuzz Executecaubacﬂunugned char const*, uns1g ned long)
/src/u\m/pro]ects/compuer rt/lib/fizzer/Fuzzerloop. cpp:524:15\\n #5
:RunOneTest (fu: uzzers, char const?, ‘uncigned
g) /Src/llvm/pro]ects/compller FE/Lib/fuszer/Fuzzerbriver. cpp:292:6\\n
in uzzer :FuzzerDriver(int*, char***, int (*)(unsigned char
cnnst* uns1gned ng))
/src/l%m/pro]ects/compuer rt/lib/fuzzer/FuzzerDriver.cpp:775:9\\n #7
ain
{sreqllun/projects/conpiler-rt/1ib/fuzzer/Fuzzertain. cpp:19:10\\n #8
bx7adebed rt_main
(/115/86_64- Linux=gnu/LThe. 507650%2083F) \\n\\nDEDUP TOKEN:
malloc--UA_memoryManager_mailoc--UA_decodeJson\\nSUMFARY: MemorySanitizer:
use-of-uninitialized-value
{srefopen6254Lystc/ua types. encoding json.c:2353:16 i
{ympOverRec\nlniqye Feap origins 7{\n5tack depot Mocated bytes:
52\\nlinique origin historiss: SirHistory depot allocated bytes:
72\\nExiting’, 'verified locations=None', 'repo_root=/
1ibreoffice’, ‘compare_LTm_| metr:tcs(dlff index_json_j pat =
diff_index.json\", Llnj =None, chunks_json_path
case_chunks’. jsol 'Lme slacl

Thought

Thought

Planner call: giveup

(s giveup(confirm=true)

Thought

Planner result: giveup

Observation

{"success": true}

Executor#0 note

Observ:

r:nu are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call
ish task(summary=...) to return resuits.

- im_analyze(crash log=<string> | refineme!
- Extracleonirespunse text, merge with_last
- view sourcelfie path, start line=None, end I
- grep™source(pattem,
CODV oul( ath, out p; [
; compare fim 1 oot iCa{GHT e json_path, Iim_Json_iath=None, chunks_json_patii=None,
ine slack=
- firTsh_task(summary=<string>)

RUNTIME OWNERSHIP:
“Do NOT run ASAN or GDB, The Planner owns runtime collection and has cached *crash [0g'.

., top_n=<int>)

in Nor\)e, max_bytes=200000)
SIS max_resufts=200)

~You MAY Call lim. analyze() with NO arguments to Consume the Cached ¢rash. 16g from the
environment.

|
I

I

I

I

I

|

I

I

I

I

I

|

i REFINEMENT (augment-only. optional):

| - Use view sourc elrep source to fetch code slices for ?mm ing mes/funcnons
| - Then calllim_analyze(fefinement bundle= ices™: {...}}, t

1 batch of candiates from these siices only.

I
|
I
I
I
I
I
I
|
I
I
I
I
I
|
I

Tk o
Tifter renement, call gxtract json(response_text, merge_with last=faise) so the new batch stays
separate from the first

COMPARISON:

+ofou may call compare Iim metrics muldple times. Evaluate the first JSON snapshot. optionally refine

to produce a new batc, then evaluate

“blovide the Correct lim json path for eath Compare; do not call compare_lim_metrics without it
NO-OP/INVALID CALLS:
~BoNOT re-run fim_analyze repeatedy for the same inputs (at most one aygment round).
- Do NOT open files>20

FINISH CONTRACT:

KB; keep total view_source <5 and grep_source <.

. must be a singledine, semicolon-separated key—val list ncluin
deteciion,  Tate= 2fioatss strict Tocalization rate=<floats;
mwmved -<trueffalse>; prev=<float>; curr=<float>;
d path>; chunks_json_path=<path>; lim_json_path=<path or none>;

<M>) to GENERATE a NEW.
i refinement MUST NOT narfow, edi, or reuse previous candidates; it produces up to exactly <M>

—__4

Thought

Executor#0 note

Observation

You have been delegated a task:
I Use the cached crash log Droduced by the Planner. Analyze, optionally augment with source views,
f evaluate twice, then return metri

TS o) - ) o = R e o G
2) exract [sonresponse text, merge With fost falsei :e ISt SON snapshot (batch A)
3) co CS(@UT ihdex Json | dex.j
T oh et =2 berd
¢ unklston ath="_} Icase cnunks Json”,
ne sl
4) SOURCE PEEK (optional, before second compare);
« Parse crash_log for file paths (e.g., */src/...:<line>*) and function names
o e G T crash stack (top 3-5 frames)
S candidates (dedupe y file:
: view_source(file_path, S[EV( Tine- 40, end_line+40, max_bytes=200000)
| -Elsegrep, source(symbol/functvon e c e PeSUiEL 30 and e, Source best Iatch 40
Redlines: <5 vi and <2 grep source Skip fifes >200K8

{...} }, top n=<M>)
 does ot modity batch A
<€) # keen batch B separate

dlff index.
T I AS,

e
1+ lm analyze(re nement bundic. e Soutce slices”
Generates a NEW batch (batch B) from sfices oni
I ex(ract { Json(response text, merge with las!
| 6 cor \csgdlff index json pat
iim: 5o parh Z<batch f step 5 T
: ﬁhunkston ath="./ Icase cnunks json"
ne sia
! 7) finish_task(summary="ol ; detection_rate~<.
strict localization ra
a

a

Iocahzauon rate=

mf;J indexjson |
kd unknown;

Thought
Executor#0 call: [Im_analyze
[s im_analyze() ]
Thought

Executor#0 result: liIm_analyze

26

Ubservaiol

ash”, "text: *in {In \"ﬁ{e path\":

{rok™ true, "mode”: *c
\'/src/oé)en62541/src/ua n{pes encoding s
eas

n \'start linev; 2335n \'end line\t: 2359.1n
ding to umnitialized memory use

Vvery likehi*n v “Vnvolves several call
'{u pOverRec, check state before uereferencrng\ An symbo\\ FumpOverRecin 1an fin
Ytlle patny \"/src/open62541/src/ua es_encoding Jsonc\®.\nVistart linel”s 2830.\n Vend ey
SR i o derCRT \ary kN rEssom: bject_decodejson is implicated in the
Call chain. Inspect for menmory handling issues\n \"s : \BxtensionOblect decadelsont'in )1,
{in vl pathy. Vsrcjopenc2sil/src/ua types eﬂcodln?\J “\n \"start_line\"z 3000,\n \"end irie\":
110,\n T'confidence\”: Vel \Potentia ssueslnArray Hecotaon interal dde to
Bl S A NAIES propagat ol ecodejson. intemaltin 1A (in Uil path
\lsrc/open62salisiciua P ypes encudmg e\ ot ek 3320, end I 0,\7
cel: Ppossibioln e *{"P

confident
corectly initializ \.\n\
rc/o| e ooy Json decode.c

s

Confidencer

\n \
R et

e\’

26,\n P3N
\"possible\”,\n \"reason\": \'The ot input ham“"%caﬁ' influence memory. auocauoc

ossible. fauu mUA decnde&son where values may be
|\ T “\n

heck how Inputs Interact iith decode functions .n \'s VMfuzzerTestonelnputin } n {\n
\ifile_path\": \"/src 2541/src/ua types encading Json in Vend e (
3310’(’“\ “confident unlikely\" \n\“reason\": \' deccdelso |nd|rect§( uses mailoc; check
Interactions with Temory allocatich semantics \\n \'Symboll': VUA decodelsoniein "

o ions i

A etart linet: 1
a

\"end line\": 142,\n B nzdanc s AT "reason'V\“ \“Custom memol
st

Wil ‘symbol
i

atés affecting memory <a
i et

e 5704 eyt An Vre
ho wmu inputs dre Processed |ead|ngr meron

n \"
Fend e lence\': uniikely\An \'re
mmafng\pmmemauctests Assess test case inj

hy
=B \n Vieonfidencel: Yunlikelyv'n Vrea
jfecydler i mpact on e e practic

ason’

su
Nisrcfivm) m{ecxs/compl rrUIlb/fuzzer/Fuzzeanvercpp\

I_pal me/bug_localization_agents/work : arvnl201127red|
oona g, localization. aGents/work arvoi20112/lim. batch 0001 json
/)h}emelbug locallzation=agente/work-ano/20112/cumurative, predictions. son',
G

\"An s

in \"symbol\":

1 driver may be e  respo

izzerDriver\"\n
Isrc/llvmlprg]ec[s/com i er rullb/fuzzerlFuzzem‘laln CDD\' \n e start Ilne\ 19,\n
PO

yeral fuz:
s]sonl" 'zatchJsogngpath

\"UA memcryMarKager malloc\Kn T4 an
“Handles the vuzzlng callback ivest ate

teCallback\"\n
Ii 90,
orsible for

rall fuzze

Thought
Executor#0 call: extract_json
$ extract_json(response_text="[\n {\n \”flle ath\":
\" /src/npen62541/src/ua types_encoding "\n \"start 'Llne\“'
: \n

Srcdhtidencenr: Thver

5,
3°
<
5
5
'
<5
S
5
]
0
3
H
8
8o
5
35

umvaerRec\"\n } \n {\n \"file_path\":
rc/ 2

k \

due to uninitialized values Propagaun

\"Array_decodeJson_internal\"\n },\l
src/Bpeng25a1/sFc/ua, types enc
line\": 3349,\n \"conflaence\

ta rfplme\ 26,\!

\
Check how inputs interact with decode funct

src/open62541/src/ua, types._encoding
nd_line\": 3310,\n \"confidence
A_GecodeJson indirectly uses malloc;

ile_path\": \"/Src/oger\6254
n

nitialized states affecting nemory <3t

\
how fuzz inplts are

FuzzerDriver\"\n },\n

gru]
19,\n \"end_line\"

\
inpact on memory atloca
merge_with_last=false

AT\ e tant iopuE handllng ¢an influence m

\"LLUMFuzzerTestoneInput\"\n },\n {\n \"file_ :
joon €L AN Lrstart_Liney!
Ttunlikely\",\n \"re
e eraledons w1th memory
gllotation semantics.\"\n \'eymbol\": \"UA decodesom'\n ).\
/tegts fuzz/Custon menory manager v

_line\": 132 \n
TRIRETIAT \a APreatom 1 T euston memnr¥ aifortiar

A_menoryManager_malloc\'\n },\n {{n \" i
src/l'lv%/erc?ec'{s/compxler 1t/u§/fuzzer f_

n
A \réason st Y'handles the fuszing catlbac

processed leading to, e
\"Fuzzer: :ExecuteCallback\"\n },\n {{n \"file pat

src/llvm/ rojscts/conpiler: rt/1ib/fuzzer/Fiz
tart_line\": 290,\n \"end_line\": 310,\n
NULKELA® \n \"reasom\*: \*Fuszer driyar may be responsivle, for
{.nitigt{ng problema'uc tests. Assess test case \"\n
“Symbol\

Ty likelyy*s\n A

TGlves sevaral talls Losding €0 GninteliTises hemory Ueb on
pOverRec, check state before dereferenclng A" An \"symba'L\"

ason\": \"Potentlal 1ssues in Array decode]son internal

\"en

\"Possible fault in UA decode.’lsun wher values may be in ectly
1 andled\", ¥ \"UA_¢ decode.’lsun\"\n ) \n
ile_path\" \"/Src/open62541/ ests/fuzz/fuzz]

conTldence

Tons S \n \Ceymaoty
ath\f:

\"confidenceY":

{ANATAY BRI

\"c

in
Pfllejath\ :

ompiler-rt/1ib/ fuzzer/ 2 ariiainctn
R \*confadencay k. \“unukely\ \n
\oMain entry point Randles’ overall fuzzer lifecycle; indirect
don practices.\",\n \"symbol\":

\n
usslble\” \n
{ocatmn

investigat,
mory 1s§ues A reymbeny

\"main\"\n Rn]",

,2335,\n

{\n

3290,\n

Executor#0 result: extract_json

Thought

Tikely”, "reasol

values pre jating.”, ol
'/sm/oppengz?n/s?c/ o

sible”,
e

nice mel cation.
‘LLVMFuzzerTes ne\rg)ut“)
3290, "end I!kely
2 ook inteachons with memory alloca(lon Semanti
srclopen62541 tests/fuzz/cu _m
‘confidency

emary safety,

oA A ey SrGadant: SeTIGec D CEE Callby
pmcessed Ieadmg to ineane issues.", Fuzze

encod 323 on. e*: 3320, “el
“Bodkibie fauit in demnej;nn Where values m
atl

Phct Wit dacada fand
src/open5254 1/5&/@ types_en
ey

s
anager.¢*, “start_line": 132, “end lin

allocator nray ha e P ey

e volves several calls '~
dlized ferencing.”, ‘symbol*
J{"file srclon Lisic/i ty e enccdlnngonc tart line": 2830,

50, “confide nblect decodejsonts lmpl ed i

indpec a

siclon, e S0 o, end i

decodejson diraei
A decodelsond,

54 Lsrc/ua_ types encoding Json.

Dier mnb/fuzzer/mzzenmam 3
1y point ha

Y
sts/fuzz/fuzz_json decode.cc\”, \start |
iy \"The test input ha c

r‘1/%/ 0254151/ 2 hcol dine o A Stare
src/open SIc/ua, ypes ehcoding Json.cv

fidencer’: \uniiker typ gd

samory altatioh Semantice \" % symbol\"\"UA decodels

\"possi

’§

Vunlikel
affecting mermory sa

?nE I'\rtf\lllh o

cessed ng memory ssues,

\"confidence\’ f( reasont
e e nput methods.\' ml
Viarcilvmiprojectsicompher- i vb/mzzer/FuzzerMam cpp\'

)
i indles overal?ﬁjzzer hfecycle in

fuzzer festonelnputy’),
B rnmremy uses mal
m on\”
\fsrc/openo2oditests/fuzz/clsfom memory maniager.c\’,
i EIY\ \“Teasom; \-Cuskom T

\"coﬂﬂdence\" \"unlvhely\" Vreasont- .\ Handies the fuezing
pro ea symbal': \'F

redictions!

ine\":

end line\’
o

\"end line\"
unmm

teCalibaci k"e (\"
{start limet': 290,
berespur:‘sjlble T

\"start_line\

2 \itart e 5,
Volves several calls ieading to unlnlrf?qzﬂeld memory use in
athy’

chac stace hefore dereferencln ¥ Laymboll JumpOverect
{/src/oé)enﬁl&ll/ src/ua_types_encoding json.c\", \"start line\* \"end_line!
Vvery fikalyt, reason Extenslcnl)b]ect decodefson is implicated in the call chain
inspect fnrmemory ndingssues V- \symbol”; VExtensionOblect decodelsonl’); {file path
\/srclo pes_el X 090; \"end
\"con reas B dren IsSues in Aray decode son ernal due fo uninitialized
alues g mboll's "Array decodelson nternal'}, {1
/st Allsiclis Y pes DR el Sl o 340,
v'confider bla\", \*rBas ‘fault inUA_decodeJson where values may be
C Ed Dl handled.\", \"symbol\' IA_decodeJson\" ﬁle a[h\

e 2 ne\": 34, \"confidence\":
ninflence memory alrucatmn Cheﬁk

how inputs

check interactions with

142,
states

70,
callback investigate how fuzztm lits are

e




| \"confidence\": \"unlikely\", \"reason\":
impact on memory allocation practices.\" Vsymboll: ' mainisHIgl
home/bug_localization_agents/work_arvo/20112/iim_output.tmp

2in entry point handies overau 'uzzﬁi" litecycle; indirect

Thought
Executor#0 call: compare_lim_metrics

& mpare Lin_metrics (Ln json path="/hone/bug_localization_agents/work arv
201 2/'er batch_0001. js0i
home/bug_localization_agents/work_arvo/20112

sTjson”
diffindex ]son path="/home/bug_localization_agents/work_arvo/20112
diffindex-json™, Line stacko]

Executor#0 result: compare_llm_metrics

Thought]

entries| \n3095 if(éntrie ULL) (\nsogs ret=
entries[index]. iunc(lan(e«mesllndex] fieldPointer, \n3097 membe e, ctx, g seCtx, (I'UE), /*Move
Token True*An3098 if(re TATUSCODE GOOD)\n3099 retum Fetn3i60 1

{toverstep single value, S WA ROL WO I SDIac 07 S AARTO Orly used not o double parse pre
looked up type, but it hias to be overstepgea n3103 parseCtx->index++n3104 J\n3 1

break;\n An3107 hn3108 retum retin3109 )\n3110 WS 111 static status\ L2
Array”decodejson_internal(void **dst, “type, \n3113 CtxJsol arse!
Parsecrx UA Boolean moveToken) R (vmd) moveToken (05115 status SatAn3116 w117
rseCtx->index].typs RAY)\n3118 return

50 slze  tlengih =

pai
R smruscoos A RSB NCERRO a3
(size_tparseCtcS tokenArray[parseCtx-index ] iz

Thought
Executor#0 call: [Im_analyze

? 1ln_analyze(refinement_bundle={"source_slices
"/src/open62541/src/ua Types_encoding jSon. c” f{"start®: 2335, "end":
2380}, ( mehG 2860, 1™ 3070, "end®: 3120}1}},
top_n=5)

start": 2810, start

localization_rate": 0.5769230769230769, *strict_localization_rate"
hcme/bug iocali 3 on-baents/work arvo/20112/lm batch 0001, Json', “chunks json patiy:
home/buglocalization“agents/work arvo/20112/case chufks.jso
/homelbug Iocallza[lon ?'qems/work arvolzullzldlff \ndexlson 1
te d_chu ST
o

e
o 0)3769230769250769) “strict Iocaluzat‘oq

;____J

Thought
Executor#0 call: view_source
$ view_source(file_path="/src/open62541/src/ua_types_encoding_json.c"
start_Tine=2295, ehd_line=2380, max_ bytes—209059¥

Thought

Executor#0 result: view_source

Thought
Executor#0 result: lim_analyze

Observation

refine”, “text": "T\n {\n\"file path\
encod\ng_( ?n ch ‘\n\"start line\": 2330,\n \"end line\": 2353,\n
'symbol!

rue, "m
'/0pen62541/ srfua t( es.
confidencel : ViikeR{in 17
ontains relevant
VTopensasal/erciia ( es encod\ng{son
“'coﬂﬁd \" \"Dos \"Wn \"

o m 'B’ nagemn albug in subsequent function,\'\n
Forepare! ecode cdeldjscn\“\n) \n V'file_p “/op: 62541/srcu e encoding jsonclan
\"start_line\" nd_|i 2858,\n \" mnﬂdence\' le\",\n \"reasor“

I
I fon jumpOyeritec'fs mplicated in the crash, and the siice
| ImpOY

|

|

I

| b e appears to
1 handie MemoryManager allo:a(vons Which cound raite to Unin e ValeS Y £
1 S
|

1

I

I

I

I

Rectln Jon, {n 1

P sta .\ X
e hearby runction {repareDecadeNodeidjson’ s relevant

e pati
n ”"ﬁ“ 2305,\n

 Ext e o O shicTb Aty LA pes i
R \n \"confidencel"; thvery e ode
\“decodeF Ids\"\n

uniikely\

A" in
0,\n \"coridence\": \Yunlikely",\n on\" \"This slice showsfuncnon
NariantDimension decodelson. facks dlrectlvnka el
\"VariantDimension_decodejsori\\n J\n]", ologaed: (l<o
fnomelbug localization agentsiwork ar
/home/bug_localization: agents/work arvolzullzl Js “camuls
vo/20112/curiulative_predictioris.json”,

Predlctlans[;sonl sbatch json path’;
ive

Observation

0k e e potn:visrclopenszedl/srchua types encoding Json.ch start |
5 3 else (102396 /* Only Frimitive o string #in2267 K
)\n2299 );nzaook‘k\nzz izt etin2302 f\nzaoa \n2304 UA FUNC ATTR WARN UNUSED RESUT
ForKey (const char st Coxson *ctx 112306 ParseCox *parsex, Size T

‘resulrlndexi {\n2307 UA_UIntl6 o\dl dex = paISeC(X >Index /* Save index for later restore ‘/\n7305

112309 UA UINEIG depth = 0:12310 UA StatusCode ret = searchiy cctForeyRec(search,

parseCtx, fesultindex, dept 11 \n7315 parssCox mindex < oldlndex, /* Restore mdex ~/\n2313

B Tat a1 S STE NAYTe M et used fo Jump over an object which cannot be.

*An2317 static status\n2318 jJumpOverRec(Ctx) s ParseCt: fparseCix 2310 size T *resutindex,

UA'tint16 depthy {12520 UA- StatusCode ret = A, STATUSCODE. BADDECODI NGERROR:\n2321

CHECK TOKEN BOUNDS;\n2322 \n2323 if(parseCtx->tokenArray[parseCtx->index].tyj

SMN_OBJECT) 1\n2324 size_t objectCount

size T)(parseCtx->tokenAr &ﬁ arseCtc>index].size);\n2325 \n2326 parseCoczindexs: [*Oblect to
et Key¥/in 327 CHECK TOKEN BOUNDS 12326 \n2 320 ize t 23 30 forfl - 0; | < ob ectCount; i++)

95, "end line'

\n2331 CHECK TOKEN BOUNDS:\N2332 \n2333 parseCtx >index++; /*val e¥n2334
SN R |f(parseC(x kA ALTaY (oo Cor Smde tybe

GBJECT ‘L\nZSS"]umvaerRe CCox, resuttindex, (UA Oln nile)deptt + P n2338 } else
[ DR parseCox >|ndex SMN_ARRAY) {12339 jumpt verRec el
resultindex, (UA Uintieidepth + 1))\n234 ; se {1n2321 /"Only Primitve or string®/\n2342
parseCtx-: >lndex++ \n }\n2344 \n234 } elseif(parseCtx- >mkenArray[parse tX-: >1ndeX] type

DATSEHN ARAAY (1n53d6 sive (arrg
(size_t)(parseCtx- >m><enArrayﬁ7)arse ‘tx->index] size):\12347 \12348 parseCtx->index++; /*Object to
first slement:An2349 CHECK TOKEN BOUNDS,\n2350\n2351 size & in2352 forl = 011 <'amaySize;
+) {\n2353 if(p: parseCtx->i MN OBJECU (\n2§54
|u pOverRec(ctx, arseC[x resultin dex (LIA UIn(lﬁ)(deprh + 1)):\n23! g
Hparsectx s tokenAayIparseCtxindéx Ltpe IN_ARRAY) {\n235¢ Jumpoverﬂec[c(x parsectx,
LA T A7357} eise fin2358 /-Only Primitive orsiring
seCocaindedt 4112360 }\n2361 12362 }\n23b3 return ret;1n2364 1n2365 \n o tac
Eatusing 367 JampOverol bject(Cixjsor “parseCh, size ¢ resuitindex) (102368 UA Uintlo
oldindex = parseCtx->index; /* Save nd f Ia[ res(o *An2369 UA Ulnt
| lumpOverRec(ctx, parseCtx, s, GepnINaT Sresuiaden = PRI e
eChi > ndex — oldindex: 1+ Restore index *Ang3 73 retarm UA STATUSCODE GOO
S e s ts2397 gnepareDecodecheldJsontUA Nodeld *dst, C
| [parseCtx, \nzazs u8 *ieldCount, DecodeEntry *entries) [\n2379 /* possible key.
e pre “

An2374 312375
dsanicex, ParseCr
bl o, idfypern2380 /+

Thought
Executor#0 call: view_source
$ view_source(file_path="/src/open62541/src/ua_types_encoding_json.c",
start_Tine=2810, end_line=2860, max_bytes=200000' ¥

Thought

Executor#0 result: view_source

Observation

(o

true, “file_pa /open62541/src/ua e Ees encoding_json, line": 2810, “end_lin¢
860, ent" 2810 \n2811 iftsearchBodyRe: size_tjparseCtx- >tokenCount) (2813 Tindex
| Rotin ToRanarray* A Nodol GelotiMembera(es per An2814 re

A A0 BADDECODIGRRRORAS 1S TR3B 16 e {he Se of the Object as a
, stiing, not the Object key count! *An2818 UA Int6a sizeOfjsonst
=(parseCtc>tokenArraylsearchBodyReault] end -\n3819
x> tokenAraysearchBodyResultl.start); \n2820 \n2821 chart bodylsonstring =
| char‘)(cr > | os+ﬁar§e tokenArray[ searchBodyResult ].start);\n2822 \n2823 if(sizeOfsonString
I 5x 9 Lin282a A Nodeld dele(eMembers(&%aeld) 2825 retumn
1 UA STATUSCODE BADDECODINGERROR,\n2620 }\nJ827 (n2828 . Save encoded as bytestring.
, 12829 12t UK ByteString allocBufer (805t content encoded body,
[zt ceceonstinalina 20 TATUSCODE Goom n2831
/g deleteMenbers(& 2857 retum 1et:nz833 } 2 34\n2535
i T p{ASE 3 Content encadon o & A
jumpOverObject(ct; a;seax,

_%
=

\n2837
0) {\n2841 /*next object

gt
| size_t tokenAfteExtensionObje:
| &to?enAﬁeExlenslcnOb&ecti\n2339\n2340 (tol
I n. Nodeld deleteMembers(&typeldj, 1284,

UA_B: ES(rIg leleteMembers(&dst->content.el led.body);\n2844 retumn

| UA_STATUSCODE BADDECODINGERRDR \n2545 \n2846 \n2847 parseCtx->index =
I (UK UInth)tokerTAﬁeExlenslunOb] \n. 2548\ 849 return UA STATUSCODE_GOOD;\n2850 }\n2851
I \nZHSZ /*Type id not used a z 0fBo ; ;;/g \n2853
1 UA Nodel, deleteMembersl typeld) (nZESA \n28 et Fnund Type*l\n2855
Il dst->content.decoded.! g eOfBody:\n2857 ds t->encot

UA EXTENSIONOBJEC[ CDD \nZBS {2859 |f(searchTyp \ Result = 0) {\n2860
| dsE> ew(typeOfBody);\n"

naly_ T J

Thought
Executor#0 call: extract_json
$ extractsisoniresponse text= “é\n (\n \“flle path\":
\'/openSZ 1/src/ua ty Ncot ,\n \"start_line\": 2330,\n
nd_1. 235 g"confl dence\": “llke'l y\",\n_\"Teason \"Function
]umpU Ticated in the crash, and the slice cnntalns relevant

e.\", \n \”symbn'lg": \“]umvaerRec\"\n }An {\n \"f11
né25¢1/51c/ua types_encoding yon; <, Tn\s

Feontidencert \”passlhle\” \r\ V're:
re areDecheNudeIdJsan is rel

th\"
'|.1ne\" 2375,\n
on\": \"The

n pa
ua_types_encoding jso| o\ VU start_Liney
\"end_Lil n Q"confmencet \”poss 1ble\",\n Y"reason\
appears 1o ‘handte MemoryManaﬁer auoca tions which could relate
uninitialized valugs \" \n \Tsynbol\": \"ExtensionObject Setodelcom
o fin \"File path opene2sdl/sre/ua types _encodifig json.c\",\n
\#start_Lin 0,\n \"end_Line\ Qe antadenc
\nyery ThlIkS T\ s R \Froacout” ada heke does net chow any operations
related to the crash 'log indications.\",\n \rsymbol\': A decodeFields\"\n
ath\":"\"/opel ‘52541/src/ua Lvess _encoding dson- e\t An

r Il.ne : A\n “confl.d
\"unlik&ly\",\n \"reason\ \"'Thls slice shows functio
'VariantDimension_decodels: lacks direct linka g to th

" AN\ \"VarlantDlmenslon ecoderDn\"\n Nnl*,

merge_with_last=false

Thought
Executor#0 result: extract_json
Observation
ctions?: [{-fle_path’: “/open62541/src/ua types.¢ encodlng son.c”. N
I e b ience: n*: “Fi JumpOverRec: 1
| nd the siice containg s R e_path™: |
| o) encoding jsol H
1 e nearby function { 1
anagemem Dotentlal bug in stbsequent "symbor”; prepareDecodeNodel
I {*file en62541/src/ua lypes encodngsonc “start_line’: 2830, *end line’
1 Yconfic sible”, “reaso) ears to handle MermoryManag ranocatmnswmcn could
I relate o uninitajzed values ‘symi b lenslonOb]ect decmie snn e
| c/ua_types_encoding json. inac: 3090, “end lnet- 3110, " ccnﬁdence H
o re: 2068 hare doas ot Show, Ay Operations related to the cragh 1o 1
|ir n; ol decodeFelds") T, {+file pah; “Jopen62541/sic/ua types encodin son.ct, )
s
I 1

2 dence “uniikely”, “Teason: "Is licé shows function
VarlantDlmensmn decndejson |aci<s dlrectllnkage to the. crash mfnrmanop S
Dimensi

| \/open62541/src/ua fypes encod! nga ‘start line\": 2330, \" \"confidence\"
\"likely\ on)’ indtio A implicated in the Sroah ond the Shce contains relevant
o {\"file_path\*: \"/open62541/src/ia s A B s

mp e
\end | Ime\“ 239% \"confidence\": \"possible\*, \*reason{': \"Tl enearbymnctmn
o =} relevant o memory r mana jement; potential bug in subsequ

, \"end_line\": 2858, \"confidence\":
allncéllons which could relate to

10, \"confidence\

1y niikely\", \'ré; de W oparations rlatsd to the C1aeh 163
| IDRCATONeS A Sy BoRe \-deCOREHAE S {\"ﬁle J)a(h\
| \t/open62541/src/ua types encoding json.c\’, \"start line\": 2610, \"end_line\": 2630, \"confidence\":
\"unl kel Vreasont: ['Tfi slice shows function Varlantoimenion  decodelson. Iacks direct inkage
bol\": Dimension_decodeJson\"}1}*, “json_|
Fnomerto locaization” agents/work AOIOLI2/ Ut b oo

Thought
Executor#0 call: compare_lim_metrics

$
201{2/11’"\ batch_0002.

THOugHT 2re Lin_etrics (Lin jgon_path="/hone/bug_Localization_agents/work_arv

Executor#0 call: view_source Chunks'ﬁlsﬁn patﬁ:“/home/bug localization_agents/work_arvo/20112
= case_chun
iy diff-index_jsol p =" /home/bug_localization_agents/work_arvo/20112

$ view_source(file_pat /src/openszs41/src/ua types_encoding_json.c", -
[start TinesS670, onl Lines3130. max_byteccs00680) GETFoindexjson™, Line.stackeb]

Thought Thought
Executor#0 result: view_source Executor#0 result: compare_lIm_metrics

Observation

| e file path J/srciopen62541isrc/ua types encoding Json.

155 Koniontch3000 + gblectCount if in order; An3071 L ek =1 5 en(ryCuun(\n3072
13073 CHECK TOKEN. BOUNDSANS074 if( lsoneql (char¥)
SparseChc>tokenAaylo: parseCtx->index], \n30 entrles[mdex] JHeldName) 1= ' On307

continue/in3077\ns07g If(enlnes[mdex] ound) {\n3079 /*Duj uplicate Key found, 3080 retum
UA STA -ODINGERRORANS0S1 \h3082 3085 entreclindex] found = Huean304
\n3085 parsectxsmu -+ /*goto value*/\n3086 CHECK_TOKEN_BOUNDS;\n3087 \n3088 /* Find the

Ut tyen3080 2 TODO: Get Hd of parameter pe. Onlyforward via Decodefntry\n3090 */\n3091
const UUA Datalvoe e:An300; 1tvneln3093

)

27

| uts™: {“lim
1 “lhcmerbug |ocauz§non B enta/work arvo/20112/lm batch 0002, “chunks sonJ)at " 1
R e a2t T dm Index Json path I
| y/home/bug localization_agents/work_arvo/20112/diff idexjson’}., “detect “denom dlff gl
2, "num_detected and diff": 2, "rate’? 1.0, “updated Chunks": tru mcanmtmn {"total |
| ‘ihatched lines 19, “ewly matche T 0730769230769 307) siict 1o cahzatm !
otal_groups™: 9, “matched_groups 0} d_snapshot. e hi J




Thought
Executor#0 call: copy_out

out(container_path="/home/bug_localization_agents/work_arvo/20112
d1?¥- 3 B e

index.json", Rost_path="./difF_index.json"

Thought
Executor#0 result: copy_out
Observation
{rok": “warning out failed: 404 Client Error for 0

R o e S o ey ]
| 8f87ddafBc/2db8395d 7ef5adb26e943e55cd debe219bb72e1523df89d7e6957 ]
= S2rwork arvoX2F 2011 23ardIN Index)

V0/20112/diff maexjsonJ

alization
{_in container 818 7ddaf8c72db83 o7 5 a6 eaadeascAdanaT ShaT o1 23dfagd7e6957\"7")

&

Thought
Executor#0 call: view_source
view_source(file_pat /src/o en62541/src/ua_types_encoding_json.c",
[itart Tine=2310, eng line=2 |p v o3 ]
Thought

Executor#0 result: view_source

Observation

0iC" rue, “file_path: v/erc/open62541/src/ua types encoding jeor line": 2310,

S omtent oG UR oReacaoe ret —searchOBheCtFor TRec(Searth, ot parsaChl; S,

defm) 2311 \n2312 parseCtx->index = oldind store index */n23 13 retum ret;\n2314 ;\n2315 ]
Function Used to jump over an object which cannot be parsed *An2317 static Status\n33.

|
: umvaerRec(C(ston by, ParbeCtx “parseCin2319 sie nresumnaex UA Ulntlo depthy (112320
{atusCode fet = UA STATUSCODE BADDECODINGERRORI23 BOUNDS:\n2322
Thought e e e e e S SN O &ECT) Aronas size t objectCount
oug | = (size t)(parseCtx- >tokenArrz£ rseCtx->index].size)\n2325 12326 parseCtx->ini  [Object
b | o RS B R GRS NG SRS 398 (43 Sie L3230 Pl Or < obJectCount
Executor#0 call: copy_out 1k &\nZ 31 CHECK TOKEN BOUNDS,ng332 \n2353 parseCrcs ndexc+7 fvelue I\n233 I
i JOKEN BOUNDS:\n2 795 \n236 iflparseCtx->tokenay x| 1
s | [N GBe t‘{(\nZg}'/][umpOgrRec cix parseCix ?ﬁwlﬂﬁ% I\&lziénslglﬁltdegt +1)) \n233ﬂ)else ]
. if(parseCtx->tokenArray[parseCtx->in: 12339 jum
Copy_out(container_pathe!/hone/bug_localization sgents/vork_arvo/20112 | re?umnuex AT EarseCo: SIS L) 5 571 Only Priraiivb or S Ao T2 |
ks.json", “host_path=""/caSe_chunks.jsoi 1 parsecec: >Inde dexs 102343 Nn234e 12345 ) ese MparseCe, >tokenArray[parse(?tx Sindexltype 1
Size t arraySize =
| (siee l)(parseClx AT Tty Sindex] size)\n2347 112348 payseCucande 1 [ Object o 3
Thought irst slomonts 2349 CHECK TOKEN BOUNDS:ng 350 \n2351 size t 102353 forl = 0:1 <
U (Jlimesiee Ct il u[ (UAClSI T8yt 1 OBJEF”( i
jumpOverRec(ctx, arse (X resultindex, Int: lepth + 1 e Ise
Executor#0 result: copy_out e AR seChindex) bt SN AR RA { mpOverRec(ctx, parseCtx, |
| TUA UIntT8)(depth + L)\12357 1 eise {1n2358 /*Only Primitive or stringsAn2 359 |
| parseCtx S ndex L 580 T\n3361 12307 y\na3b3 feturn ret:\n2 364 }in2 365 \n2 306 static i
Observation_ Statusin o7 jumpOverObject(Codson «ctx, PatseCix “parseCtr Siee ttrecuitinde) (1n3368 Ua int16
[ 1 oldindex = parseCtx->index; /* Save index for later restore *An2369 UA UINt16 depth = 0:\n2370
2 Y I JumpOverRec(ctx. parseCtx, resulindex, depth)\n3) 1 *resulidex — pareeCix =Index; 12372
{ by out falled; 404 Client Emor for | Idindex; 1+ Restore Index *An2373 return UA STATUSCODE GOODAN2374 1n2375
I o A R T ] f m,”) =
| BIET(dar8cTba305d 765 adh 2660436554 debe219bb7 26 1523df89d7e6957 1 [ R
H archive7ﬁam %2F home%.aFh750%2Fhug localization agents%2Fworic arvo%2F20112%2Fcase_chun |
1 ot Found (1*Could not find the Thought
calization_agents/worl /20112/case_chunks,json in container ougl
Qfamuaf 3050 eTsal 32003653 cd dabes T0r T 3o 53301048608 J B0 el 0 caehEs
Thought Uln_analyze (refinement_bundle={"source slices";
/src/open52541/src/ua fypes encoding_jSon.c": [{"start": 2318, “end":
Executor#0 call: copy_out 2375}]}, "top_n": 5}, 10)
H t(cont /home/bug_localizati ts/work_arvo/20112 Though
opy_out (container. ome/bug_localization agents/work_arvo ought
T’ Batch 0001, ]snnP, host_path=""71lm_batch_0081.json") i

Thought
Executor#0 result: copy_out

Observation _ _

Tue, "waming 1t failed: 404 Client Eror for 0
e e

ers. '
| 8re 7ddaf8c72dba39567ef§a4b269943e55c4debez19bb7291523dm9d7e§957 ]
hive?path=%2Fhome%2Fhx759%2Fbug _localization_agents%2Fwork_arvo%2F20112%2Flim_batch_ |

| 3001 json: Not Found (\"Could not find the flle
/home/bug_localization_agents/work arvo/20112/lim batch 0001 json in contai
Qf87ddaf c72db8395d 7ef5adb26e943e55c4 debe219bb7 261523d89d7e6957\

Executor#0 call: copy_out

$
copy_out (container_| pat th:
Tin_batch_0002. jsof

host_path: m_batch_0082.json")

Thought
/home/bug71€caluatmn agents/work_arvo/20112

Thought
Executor#0 result: copy_out

arnin: out failed: 404 Client Error for
ke e

6/cor
i 7uuafsu2unzag5u7ef5aanzﬁegaaessmnenez19nb7291523am9a7e6957
ive?path=" 1e%2Fhx759%2Fbug localization_agents%2Fwork_arvo%2F20112%2Flim_batch_
002 json: Not Eaund ReCaud pot find the e
/bug localization agents/work aryo/20112/lim batch 0002 son in contal
87 395¢ b26e943e!

er

Thought
Executor#0 call: copy_out

$
Copy_out (container_path=: /home/bug localization agents/uork arvo/20112

cumuTative_predictTIons.json", host_path="./cumuTative_predictions.json")
Thought
Executor#0 result: copy_out
Observation
G“ok" “warning": "copy out failed: 404 Client Error for N

| e S o et ]

| 8f87ddaf8c/2db8395d 7ef5adb26e943e55c4debe219bh72e1523df89d7e6957 ]

! archive?path=%2F home%2Fhx759%2Fbug localization agents%2Fwork arvo%2F20112%2Fcumulative '
Dredll:ll ns.json: Not Found (\"Could not find the file

/bug_iocalization agents/work, arvo/20112/cumulative

Ufﬂ‘/ddaf c72db8395d 7ef5a4b26e943e55c4debe219bb7 2eT523dB9d et

redictions sonin antal ner

Thought
Executor#0 call: grep_source
(s grep_source (pattern="jumpOverRec", root="/src", max_results=20) ]
Thought

Executor#0 result: grep_source

Observation _

(ot

e N

pattern: "lumpOverRecr, “root

Jis opene 2Saferc/ua s es enmdmg json. ]umpDve(Rec(C(x s0n *ctx, ParseCtx

“parseCtx,\n/src/open62: e e
Inth)(depth + m \n/sm/ opencZsdlisiciua types. encoding json ¢ 2339:

mpOverRec(ctx, pars: ntle)(depth +
el opensa5 AT tcus. ty))es encoalng Json.c: JumpOverRec(cty parseCog resultinder.
(UA Uintle)(depth + TAn/erclopen625al/sic/ua Hpes. chiminn :2356: jumpOverRec(ct
ol raciitindex (LA TInE AYAenth 4 130 eeitin unas. erAring lan c-3370-

=
S
Sal
2
X
2
>

ARTSrCIanAnA?RA 1

Executor#0 result: lim_analyze

Observation

"ok™: t i n X

\opene2sdy tyr)
fidencel”; \very iely A \n\

B L s

ath
Start line\": 2318,\n \"end line\": 2364,\n
“Finction TumpOverRec: Shows | possume uninitialized value
mp verRec\ "\ {in Ve
openesitiadiua Ges oG Jooneian s 318\7\end line\":
\reonfidencel': Vvery likelyl™in 'regcon) \iode paﬂem sug Gt i 23 Voved in
of uninitialized memory\* \n \"symbnl\" Viu Rectan TN {in \iile pathY
\"open52541/src/ua tyPes encodln  jsoncldn\ G \"end line\": 2
ey n e omtsto] mpOverRec’ R e mite

Crash To
{mv R mpOVerReci\n }n r\n\ ile patht;
"open62541/src/ua WFeS o ngson V"0 \"s 180 Vend line\': 2364.\n
fidence\”: \"very [ikey\" \n \'rea: imp Overitee i heavily referenced in th

ec
unmmanzed value acCess suggests d efec iu foverﬂec\"\n L fn v Siepae
pen a_types g json,

318n Yy end it

open62541/srciua types encoding <ol n
Y onfidencel; Yvery fikelytdn Vreasonts VUninid ized me

| impOverRec: warra_lsusplcmn "\n eymboll'; ViumpOverRectin
\open52541/src/ 2 types encod LA Vstart finel: 2318,
\-Confidencet’: \very fkelamn “he

\end ) \n
imjOverRec function siice aligns. ity where the

3%

)
easun

Siors wers reported.t™,\n \"symbol {aove EER TS ;lle path
D encodngsonc "\ \"start [in€\": 2318\ ': 236
confidence)’: Vipossibleloin \'re OverRec' has a utenlla\ B P e

RO
A ‘symi JumpOverRectn 3\ “logge onl_pa
/hcmelbug ool satTo Sgerariork anva/20L Z/Pr on: &snnl' " 5Rtch json_path”
home/bug-localization“agents/workCarvo/20112/lim batch 0003 éon, “camuigtive oty
L"/)h)eme/bug Tocalizatio ts/work-arvo/20112/curfulative_predictiors.json*, “count':

batch":

Thought

Executor#0 call: extract_json

$ Xtractﬂsoniresponse text="[\n {\n \”flle _path\
c/ua types_encoding_json.c\",\n_\"start_ line\": 2318,\n

45\ \‘ onfidenci { \”very llkel \ \ \"reason\:
shows uninitiali: ue access at line
b\n (\r\ \ f11

05
m Sumpoverasey”n
oaen63341)s L ua yped. hebding oon e\t \n OBt 1ERENE T 2318, n
tine\": 2363, \"confmence{ \"very_likely\"7\n \"reason\‘:
patietn suggests 'jumpOverRec is,invelved in fisuse of
<n1n1tlal1zed meory. A" \R \veymbol\e: \jumpoverRech "\n, F A {\n

o) en62541/src/ua - types encoding Json. o\ {n

318,\n \"end_ling\": 2364,\n cnnfldence\“

\"very_Tikely\",\n VT \"Crash log pcxnts to

variouT lines in the Fruv}ded ghice A" An \symbol\":

Fin {in \'Tile path \"uen‘ 41
£ B

]umvaerRec

\n n\ "t o\ is eavﬂ referenced in
unlnltlallzed value acces

r3: sts
ymbol\": \*jumpOverRec\"\n },\n {\n ath\
pen52541/src/ua types_encoding_json. c\ \n E tart _line\": 2318, \
nd_line\": 2364\n \"Confidenc 2GRt ver¥ _Hikely\ N \reason\
irect violations seen 1n ung verRec' line 2353 indicate
reblematic access.\" \n \"symbol\': \"jumpOverReci™\n };\n {\n
: \igpenbasal/sicua types encoding j 4 \n
R\ "end Lina\ T 3364, \n \Teontadencey:
\"very unukely\“ An’ \“reason "Weven though ' jumpoverkec ' indicates
issues; the context is not clent for definitive claims.\",\n
Teymbo1\"s \"jumpOverRecy”\n } \n_{\n \"file_path
62541/5rc/ua_types encodmg Son. S\ \nThistart_line\": 2318,\n
Tine\  S56dT\A i gonta den = \“ver( Likel\ "\ \'reason\
seialized mefiory use and ve calls wi: "jumpOverRec’
rant sus n_\"symbol\ ju vaerRec\"\n Kin &
T2 pathir: \"o en6254l/src/ua types encoding ) {7 \n
tart Line 384, \n | eonfidencer s
\"very_T: Tehe. +JummovarRec, Tonciion Slice aligns
with erre

X \n \"reason\
errors vere reported.
Fon Oin \file pathi:

n

\" ﬁuslele\ ,\n \"reason
ot

u
],\n \rsymboly': \'JunpOverRech'in
en62541/src/ua types s encndmg_{ .
chd \"Confidenca\"
Cr npoverae has a potentia but
AN \"symbol\" : \“JumpDverRec\"\n “fnit,

Zoa

er contexts are ambiguous.
merge_with last=false)

Thought
Executor#0 result: extract_json

Observation

Figure 15: GPT-40 mini Divergence Tracing for case 20112.
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Prompt

Task: Orchestrate ARVO bug localization and evaluation.

Follow this high-level pipeline:

(1) Choose REP

1% e, roetype2 if it exists; otheruise /sre/Librasttice,

(2) chunk_case(root_dir=REPO_ROOT, on ./case_chunks. json")

(3) diff_index(diff_path, ouf json_p ot fof 1r|dex json")
di def thdex. Json™

2) markZdif Fson_pa:

chunks_jsor 5 chunks . js

(5) run_sanT); parse bmary [ th frem sanitized ASAN output

(6) run—gdb(binary_pat L) ol F (gdb exists) AND (binary is

executable) AND never trxg ers packa e managers

7) Build and CACHE crash_log = sanitized ASAN + "\n\nBacktrace:\n" + (GDB
backtrace or %)
- 11 22006, keep head S0KB + full call stack section + tail 50KB, elide
middle.
(8) DELEGATE to the Executor. The delegated task MUST ask for:
- 1lm_analyze(crash_log=...) + extract_json(response_text
L Profer chiling L1R.anaiyze() with no-3rge to consufie the cached crash_log
from Planner.
£ 0ptacnally: view source / grep_source around high-confidence Lines -

4" retindment bundle

-~ Ulm_analyze(reFinement_bundle:
- If availsble: puplish Terified
fycompare ] Uln_netrics (diff_index

), 7,8xtract_json (ONE pass)
ocations( 0. L0Gt=REFD_ROOT)
Conpathe | /dite rdex. ] son”

um verified or raw J3
chuiks_j case_chunks.son*,
Tine. srac

~"Finally: finish_task(summary=<<include metrics + paths>>)

output only tool calls or delegated tasks as needed. Keep text minimal.

Thought
Planner call: diff_index

$
diff index(out_json_path="/hone/bug_localization agents/work_arvo/20217

dlff Mdex son
"/home/bug localization_agents/ARVO-Meta/patches/20217.diff")

Thought
Planner result: diff_index

Observation

£;0K;: true, *izon_path: “/home/by
1, *num | um_per _line™: ]

Thought

Planner call: mark_diff

$

marlc it (diff_json_path="/hone/bug_localization_agents/work arvo/20217
diffindex.json

chunRs _json path “/home/bug_localization_agents/work_arvo/26217
case_chunks™ ")

Thought
Planner result: mark_diff

Thought
Planner note

Observation

("You are the PLANNER for ARVO bug localization. You orchestrate the pipeline, call *Ilghlwe\ght
repo/indexing tools and runtime collection (ASAN/GDB)* ycurself and DELEGATE hea
reasoning/evaluation to the Executor via delegate(task=.

## Your toolset
- chunk casel(root dire/src/libreoffic
x_filé_bytes=1000000)

out json_path="/case_chunks.json", include_context=0,

G indexdif path, out Json path—"diff index.json’)
- mark dif(iffJson patii="/dT index sorT", chunks Json path="_/case_chunks.json")

~ Rin-gab(binary_path="/vuin")
- uelegate(taskryfstnng»
- giveup()

## Responsibilities

~OWN orchestration and state: start container once, choose REPO_ROOT, build chunks & diff index
once, mark diff on chunks once (unless inputs changed!
-YOU run ASAN/GDB and cache crash iog in environment state.
L For LLM reasoning & evaluation: DELEGATE to the Exectitor with a clear, structured task that includes:
S R e e e nalyze - extract json)

* Which fies t0 dse (paths to diff Indexjson, case chanks.s

« Whether to verify (publish_verified locations if availablej > compare_Iim metrics,
+ Output contract (return metrics and paths in “finish task(summar

- Aggregate results. *Do not call ‘giveup()® after a single delegation. “# Prefer at least 2-3 refinement
Tounds unless clearly hopeless.

e

## Repo root policy
PR ROBT an existing path in this order: /src/freetype?, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

## Caching policy
Dﬂ NOT rebuild chunk_case / diff |ndex / diff marks unless code/diff changed.
3Vold re-running heavy steps unnecessarily. o

Planner note

Observation

Task: Orchestrate ARVO bug localization and evaluation.
Follow this high-level pipeline:
() Choose REPO RO
o Srcheatyped I i Sists; herwise fsrclibreoffice.
ST cacer 90t An~RESS HOOT. b £ ase_chunks.json”)
3 o index(diff_path, out json pati-" on')
(4) mark_diff(diff json_path="_/dl lson ,chunkstnnJaalh
(3) Tun San(); parde brnary path from sanitized ASAN oTitput
) run_gdb(binary 1) ONLY IF (gdb exists) AND (binary is executable) AND never triggers

o)X Buqd and cicHE crash log = sanitized ASAN + \ninBacktracein® + (GDB backtrace or ™)
» If >200KB, ke d SOKS -+ full call stack section + tall 50KB. elide middle.

ash_log=_..) - extract_json(response_text)
- grefer calling fim_analyz2() with fo rgs to consume the cached crash_log from Planner
- ptinally: view source/ grep, source around high confidence ines - bul refinernent bundle
Silm anaa{ e(refinement _bundle=...) - extract json (ONE p
- Ifavaliabie: publish, veried | cationst = epaTo0t~REPD ROOT)
(it index Js " JGiff_index.json",

Icase_chunks json")

fim.J3on B
i e
line_slack=t

T LeEe = Tl B e )

Observation

true, “chunks son path
hunks u‘i

Thought
Planner call: run_san
(s run_san() )
Thought

Planner result: run_san

Observation _ _

"asan_o

rue, {"ok": true, "asan_o
S otuigs S7TSSaThne B b Counters):

utput 0: Seed: 459914366\\nINFO: Loaded 1
271534£ x150d290 0xL54f73e), \inINFO: Loaded 1 PC tables
s1

e o 974220), \rin/out/arrow-ipc-stream-fuzz: Running 1 input:

s) each.\n\nRur
I(mD/poc\r\n\uOUlb[ i crlocal/bin. /includef-+-+/v1 vector:1549:12: \001b[1M\u001b[31m runtime
LoVt On%lb[(]m\uﬂolb[lmreferenw binding to address 0x000000000028 with insufficient
pace for an objec
Thevo lb[lm\boﬂlb[gm\r\n\uco1b[1m0x000000000028 AU001611m\u0016[30m note:
\u001b( im\u001b[0mpointer points here\u001b[ Im\u001b[0m\r\n<i 1y cannt be printed>\in #0
o iad by eratorl Iusrl\o:a\lbln/ /Include/c++lv1/veao 15405\ # T Oxazfcod in
w::UnionType::Unio d:: _1:vector<std:: 1::shared ptr<arrow::Field>.

e Teid> > > consit, st
anncam«s‘gna char> Zsonst
S D
UnionType> & const
>

_1:vector<signed char,

& const st ector<signed char,

: ared
o s S AR el et i,
A e X
llocator<arrow:: Uy Ty d
red plr<aro d>

haréd_ptr<arroy
allucamr<sl'gnﬁl char> > consté, S linoniea typet)

# 0xa57a

vector<std:
allocator<:

> > consté, std

_1:vector<signed char,

nion Type: 3
montype, st L5ve
el 5> Constte 8

i) ptr<arrow: Unlchype>
ector<std <arrow:Field>,
w1 vector<dgned char,

_1:enable_if<!(is_array<arro
e st e shared<aro

allocator<st

:shared_ptr<arrow:
aliocator<sionea char>"> const,
Mode:itypescs(std:: 1. vector <st

Lishared ptr<amo

[d> > > const&, std::
-UnionMode: t;ge&i

1V 1/memory4419 N 55 Oas36 3b i

d:: . ector<sld

or&std::_1: snaredﬁmarmw

Sllocator<signed chars  tonst, amrow:UnionMode: type)
Isrc/aTrow/cpplsrc/arow/t pe D387 OV 5 OxaeBR1 arow:ipc:

d>,
d ptr<arow: vector<signed char,
or<si ne e st

V. finciu

_1:vector<signed char,

T A T

e pir< d> > > const
shared_ptr<arfow: Batalypes')/ Isrc/armw/cpp/srclarrow/lpdmetadata internal.cc:175:10\An
3 racogain

Type, void const*,

tefypefromfiat rg:

allncator(st T:igharad pir<: d> > > const
shared_ptr<ariow: Batalypes')/ Isrc/armw/cpp/srclarrow/lpdmetadata internal.cc:358:14\n
3 raconcain

ield const*,

allncam«s’t
shared_ptr<
F9eaccon s

hoved
riow. Batayps) Isrc/armw/cpp/srclarrow/lpdmetadata e a3 8

Thought
Planner call: chunk_case
$ chunk_case(root_dir="/src/libreoffice",
out_json_| ﬁath /home/bug_localization_agents/work_arvo/20217
cas&_chufl ")
Thought

Planner result: chunk_case

Obs:

¢ die: sic/ibreottice”, "ison path
1 AT Tocasation gamaworkc Ao 53 icase_chunks sont, “num_files®: 1312, “num_chunks"
(20401}
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Id const, arr
|ntema| AR b

:1196:5\r\n

const*,
) , internal.

[sre/armow/cpp/Src/arowipc/reader.ccid06: 12\nn #13 0x685 Tae
ique.

#11Tx6b51fd
JSTc/artow/pp/STc/armow/Ipcireader. cc-480:1 21N #12 s Tnc i m \ Open
s .

default_delete<arro sage Sead -

shared ptr<arrow: RecordEa(chReadem‘i /src/arrow/cpp/src/arrow/lpareadercc 585:3\\n

xlﬂrxaaesad arrow: "
< n

"1:shared ptr<arrow: R
LLvazzer‘?estOne\nput

std: red
¥15Ux695e62 h arrow::ipe
lsrc/armw/cpp/src armwllpc/reader cc:1164:3\\n #1
/STC/ pp/srclarmwllpc/ m_fuzz.cc:25:17\r\n
ecutecallback(unslgned char const‘ unsl? ]
FuzzerlLoop.cpp:556:. S\r\n #18 0x5fcall in
, Char const, unsigned fon

cpp:292:6\1\n #19 0x6026ce in
D r(int*, char‘” int ( ar const*, uns ned lon

it .:Snvercpp 1740%n

ternal: Fuzzlpcsneam unsigned char const*, lon
0x6E2bEG In

).
56x62512 in main
t/compiler-rt/| pp:19:10win 5% 0x7f9aBa77983f in
e a6, £4 Imux Equtiieson 60x 093 \in #22 0x5d5e88 in _start
Tout/amowpc.stream. (4724 0x5dseBB\ANVANDEDUP, T

operator{J--arrow::UnionType: Un!onTyP (st

1
1
1
|
|
1
1
1
1
|
I
1
1
1
1
1
|
1
1
1
1
|
|
|
1
1
1
1
|
|
1
1
i JnionFromF(atb const
1.
|
I
1
1
1
1
1
|
1
1
1
1
|
|
|
1
1
1
1
|
|
1
1
1
1
|
I
1
1
1
1
|

o Lishared ptr<amowsField>, ]




IS 2 2 LUISL, S VeI S SIgHEu U

Type> &, const

> > & const std:: Luvector<signed char,
e &alnsUMMAS
nclude/c-++/vi/vector:1549:12

| « For upto TOP ¥

i ‘Candidates (dedupe by file):

1 -l fle_path known; view source(file_path, stat ine-40, end_line.+40, max_bytes200000)

| - Else:grep_source(symbol/fun /src*; max_résults=20) and view_source best match +40
Rediines: 25 view source and <2 grep sourc <kip fifes >200K8

1 5) REFINEMENT (augment-only, one pass
11+ i analyze(refinement bundie={ ‘source sices®: {_.} }. top n—<M>)

I # Gemerates a NEW batcfl (batch B) from lices oniy; d3es fot modlfy batch A
I

|

|

I

I

I

extract_json(response text, merge_with_last=false) )xkeepogatch separate

) comparerum Telr\;\:sgc}lsﬂo;‘nufepsog pathe /it Index jeon”,
m_json_path==<batcl if step 5 Fan; else re-Gse batcl
Thought Icm#\kls '5; 22X Jease_chunks json.
ine_siacl
Planner call: run_gdb 7) finish_task(summat >; detection_rate=<...>; localization_rate=<...>;
strict locailzation ra roved=<... 5 curr=<. K
(s run_gdb (binary_path="/out/arrow- ipc-strean-fuzz") ) at s json; im_json_path ]
Thought Thought
Planner result: run_gdb Executor#0 call: Im_analyze
Obs (s 1n_analyze() )
Thought

Thought
Planner call: delegate

§ delegateltaskertin analyze() - extract fsen()
publish_verified_locations repo roct-‘/src/hbreoffue ), If available,
Conparetin netrics (diff S hdex son ath=". /diff index.1son .

TIn json path=<publichedjson-o churks s s.json’
Uing, stackes) . Finally. Tinish task|sumRary=cinclude Retrics s pathex)

Thought
Planner result: delegate

Observation

Thought
Planner call: giveup
(s giveup(confirm=true) ]
Thought

Planner result: giveup

Observation

{"success": true}

Executor#0 result: liIm_analyze

Observation

o

{rok": mode: rash, src/amow/cpplerc/amow/type.cclin

Vstart 2\n \vend line\": 306\ Tikely\".\n \"reason\": \*Constrictor uses
yecior access wmch T e e v e
\symi Unn e ionty pe\"\n o fn k-‘me bath\":

\/srclarmwlcpplsrdarmw/type cc\*,\n ¥ ine\": 7\m\"end line\": 1412,\n \"confidence\"

Vikely\" \n enta Iunsafe ecror acce i Unlon TOhetion Can CauSe SmIeF Saues as

\"grclarmwlcpp/src/armwll c/metadala mtemal OF \n \'start line\: 175,\n \end line\": 186,\n
\"confidence\": \'likely\",\n \" \ Rea fmm R otbuter ma not validate the size orrem
feadingito as shown. w::ipc::intern

n ::UnionFromFlatbuffer )\"S
Vfile_path*: \*/src/ar w/cpp/srclarrowllpc/me(ad ke Ihterhal Cev \n \"start lnet": 358.An Vand. imev
S onndencer \Bgssiblel an Creasont: \"Similar potential for unsafe access in handing
{nigniype in Flatbuifer\"n \"symibon ipc::in 3 o
Vfile pathl’: nternal.con \start lne\: 3 75.n end line\"
378,01 \"conf possible\"\n \"reason |emrmmr|amuffermay ot correctly check —
Boundaries for fieid (yj}es Ieadlny to crashes.

J\n

n3An i \"ﬁle athy”
‘"/srclam)wlcpp/src/armw/lﬂe/readercc\ \n\"start.linel
\“unlik I?e\u\\ reason\"
e ur

end line)

n 5,\n \"confidence\":
e e C R T3 G it S oo

]
]
boll ]
dBal %,\n {n ]
"fvl ‘f? \¥/Src/arfowlcpp/src/arrowipcireader o\ \'start line\': R g et 30,8 1
\" dence\ \"unlikely\" \n \"reasol nsafe ha, dling of shared pirs could Imk‘to vector issues
en el de AN \"symbol\": \"arrow:: cordBatchStreamRe oI T
e’ p: P CarAn \'start Tinet:
gl e | flaws in InpaitStream handl\nu oG leadt 6 .
arroy

mishandled data sizes in vectors.
src/arrow/cpp/src/armwnpc/ T
pary e ey
b \n \"s) 0IT": \"LLVMFuzzerTestOnelny ut\ m
st qujecucompl\errt!llb fuzzer/Fuzze
Viconfidence\”; Vvery_ unlike\"n Ureasont:
index issues seen.\",\f \"symbol\": \"\"\n }\n}’ {"jso
Yhome/big, focalization. agentsiwork arvo d2179 redictions. sonl" batch json path:
“/home/bug_localization-agents/work arvo/20217/lim batch. J “camulative path
L/)h)eme/bug Tocalization™agents/workanio/20217/cumuraive Dre ictions.json”, “count": 10,

w: pc: RecordBatchStreamReader: Open)
G Vstart fineV: 26 \n VCend fineV: 3 \n
AT A s

n \
1 atart TRV: 16,0 \end linel': 24.\n
hkeLy“m contain rootcause of vector

Executor#0 note

Observation ___________
You are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call 0
I fieh task(sdmmary ~..) to return result

1 Jlimanalyze(crash 1og=<string> | refinement bundle=..., top_n=<int>)
| - extract json(response text, merge with last 001>)
~View sotrce(fie path:start Iina=None, end line~None, max_bytes=200000)
oS, maX Cresulfs=200)

| - grep Sourcelpattem, oot

1 - Gopyoi(pot

117 comparefim memcs(um \ndestonJaa(h lim_json_path=None, chunks_json_path=None,
e slack=

| - firish, task(summary=<string>)

| RUNTIME OWNERSHIP:

I - Do NOT run ASAN or GDB, The Planner owns runtime collection and has cached "crash log'.
1~ You MaY call im-analyze() with NO arguments fo consume the cached crash10g from the

| environment.

! REFINEMENT (augment-only, optional):
| - Use view source/grep source to fetch cade slices for fromising fles/functions,
| - Then callim_analyze(refinement_bundie={"source._slices’ <M>) to GENERATE a NEW
| G o A e e e e

1 Ihis refinement FUSTNOT narrow, edit, or reuse previous candldates, it produces up to exactly <M>
res)

1 " After refinement, call gtract json(response_text, merge_with last=faise) so the new batch stays
| separate from the first batch.

| COMPARISON:

! ~You may call compare_Iim_metrics multiple times. Evaluate the first JSON snapshot, optionally refine
to produce a new batch, thén evaluate again.
- Provide the correct Ilm_json_path for each compare; do not call compare_lim_metrics without it.

| NO-OP/INVALID CALLS:

11+ Do NOT.re-un flm_ analyze repeaterly for the same Inputs (at most one aygment round).

| B0 NOT open files = 200K8; kbep total view source <3 and grep. source =2,

! FINISH CONTRACT:

[ ) must be a single-line, semicolon-separated keYl

al list including:

detection
| Im*)r_oved e eiaisess prev=<float>; cln~<fioat>;- -
| diff_index json_| unks_json, h>; lim_json,_f or none>;
L gdb=unkriown; bi

Executor#0 note

Observation

(—— delegated a
| Use the cached crash_log Droduced by the Planner. Analyze, optionally augment with source views,
! evaluate twice, then return metrics

T i) o s R e e

2) ex(ractjgon(response o, Mere: with et ralsa & {1t SON snapshot (batch A)
i T T e el

h path —bat

o
IchunklsJiolznpalh—“ Jcase_chunks.json”,

ing

4) SOURCE PECK (optional, before second compare);
+ Parse crash Tog for file paths (e.g;, "/sr ine>") and function names

30

Thought
Executor#0 call: extract_json

$ extract_json(response_text="[\n {\n \"file_path\"
\LEre{arTou cpp/sre/arrou/type e\ UigaPi Mo 362,40

Qo dBRcet s \PVary LkET T \h s Freaton\”
\rebnztructor uses wector ateges which m ¥ Tead to 0ut of -bounds access,

\" start Ilne\ : 1397, \r\
\"likely\™,\n \"reason{"
fur\:txnn iaQ cause similar

)\
er!

A\n
e\ onfidencen’: \Likelyd i\
1\"Readang From FTatbutfer may mot validste the size corlectly
ding fo crashes as shown.\' \n \'symbel\’
ternal::UnionFromFlatbuffer\"\n },\n {\n \"file_path\"

\“/src/arrow/:pp/src/arruw/1 c/metadata 1.cc\” \n \"starf_line\"

\"end_line\": 370,\n \"confidencg\": \"possible\”,\n \"redson\"
Péiphar pofential for Unsafe access in handling. of UnlonType in
Flatbuffer.\",\n \"symbol\ "

"a al::ConcreteTypeFronFlatbuffer\"\n },\n
\“/src/arrow/c p/37¢/arrou/ipe/netadata el vt
\"start’ ine\": 378,\n \"confidence\":

\"posslsle\" \n \"reason\": et dEronFLakbtier nay et orrectly check
bounda ield fypes Leading to crashes \"\n o SymboTL o

\! nternal::FleldFrnm latbuffer\"n §,\n {30 \"file Eath\“'
/cpg/src/arruw/;pc/reader.cc\",\n art_line\

o B e R LIRE LA h T adom +
n \depend on the integrity of tybes being pareed, which can

2y, ¢

Re

cnrdB : :RecordBatchStr Inpl:
eadSchenat \n J,un {un \"file path\":
\"/src/arrow/cgg/src/arruw/1pc7reader Se\Tan\ostart Line\: 585 \n
\" \" fidence\": Ty\",\n T're {"Unsafe
handling of shared ptrs could link i vectnr Lsues"seen; a'Lben Tess
direct 1 \n \symboly: \"arrow RecordBatchSt reankeader: :Open\"\n
T (n rite pathy: \ere/a Fonre g/sr:/arraw/xpc/reader ca\"\n
“start_lij gnd_Line\": confidency

1,\n
\"unukely\“ \n Preatom LT f'laws in InputStream handling
i thindied dats biser in veciers 1 uh \"symbol\":
RecordBatchst reamiaader . ;0peny-un },An. 1\n’ v" File
/:gglsrc/arrcw/xpc/stream fuzz.cc\",\n \"start_line\": 25
\n \"confidence\': \Fery unlikely\" \n \"reasoni®
2y, Srigger crashes, unlikely Fola sctor bounds.
ymbol\": \"[LVMFuzzerTestOneInput\"\n"},\n {\n \"file_path\"
gre/Uum-project/conpiler. rt/ub/fuzzer/Fuzzeram cpp “\n
nelts :24,\n \"confidence\

S,\n
Vrvery ke Fta\ rengam - A Puncison untikaly to cotain root
P A IR C U A A
merge_with_last=false)

Thought
Executor#0 result: extract_json

Observation

m_prediction:

: [{fi /src/arrow/cpp/src/arrowltyy
‘confidence”:

"ok true, 5 pe.
1362, “end fine": 36 ety T riaonts FConSICHS! uses VEEtor accass whlth may




lead to out-of-bounds access, linked to the
onTHJE UnionType,
r

ish P e T e
a ", "start lin

"syi
rmw/cpp/src/armwnype c 397,
OI' ,access in union_ function can

, “confident

e : 186, " confi
ctly Ieaqu 10 raehe e

/smlarrow/tpp/srtlavmwfprjme(adaza intern
T AtbGl Thay ot valdate e :
Chntemal-Union romFlatbuffer'), Sﬁleﬂp
5; etadata intemal.cc", “Start_line" 358, end line": 370, *confidence":
jar potential for unsafe access in hanulmg of UmonType in Flatbuffer.
ype 1,
vclarrow/cpp/src Jarfow/ipc/metadata internal.cc”, “start line: 375, endt ine": 378, “confidence*:
“possible", "reason’ "FieldFromFlatbufer may riot correctﬁ, check boundartes for feld types leading to
Ta mbol

shes. eldrr e}, (:fle
Cpplsrc/arrowipc/ieaderccs, ‘start line" e 298, “confidence “unlikely
ReadSchema may depend o the iriteqrity of(xpes ﬁemg parsed G ot o
erimpl:;ReadSchema®
0, “confidence"
een albeit less

w/cpp/src/armw(mc/readercc" start line"
handling of shared ptrs
cReco o patt
Isrclar w/tpp/srtlavmwll{a der.cc*, “start lin ety
et T IhputStrear handing could | Iead (o mlshandled Sata Saes in vectors
src/arrow/cpp/src/armwl‘pc/s(ream Tuzz.ccr, start e 25, "endt line": 30, "confidence":
ey ez e osrashes! ‘uniikely related to vector hounds *symbol®:
Fuzzer eslone\nFut : Jsre/um-p d(etummpllerrmlblmzzer(Fuzzer ‘cpp”,
“start_line”: 19, “end | conﬂuence. ver, ‘Main function uniikely to
contain Toot caise Ofvector index jssues & mbol 1) *{\"llm_prediction
[f\Tle patl: Vsrc/a rruw/cé)p/sr:/amow/type ey {FStart Tind\ 362, \-end linat 366, \confidence\’:
very Rain: V'reasont- tructor uses vector access which may lead to outof-bounds access,
ed o the crash reported on operator(] \ nionTypes:Unionypet’),
(\"ﬁle athy Pp/STC/anmow/y| 1397, \"end line\":
unction can cause

rend line\": 186,
ngt valldaFte (ge i

2
3,
as
z‘
g55C

Bal tchSlreamReade

e

ce\": Vlikel " Readin
|eau|ng T Crashes ag shown R sy
\r/src/arrow/c] A AeinaT

(\ ﬂle *_path)
nc/m: o\, \"en
Pireasont: "Similar potential e access

Img o UnionType in

I w/ipc/metadata_internal.cc\”, \"start_line
vpossiblel’. Vreasont™ \‘FveldFromFla(buﬂer Ty ot correc(IP/ chEck baundaries for
eld 7pes| e o Crashes : \'a i ntemalfleldfromfatbuftert®), (\file path\':
Vst rmw/cpp/ darmw/lpclreadercc\ tart fine\": 466, \'end line\": 475, \‘confiderice\":
ey (dSchema may depend on the Integnty of types being parsed, which can be
WS

{\“ﬁle athi Vsrc/armow/cpp/srd/arrowfipc/reader.cclt, Vstart linel'; 585, 90,
frcandencmE ol v {’reason\" V{fnsae handiing of shared ptrs mu\dllnl?t vectorlssuesseen,
albeit less direct.\ Varrow: pc; RecordsatchStieamReader: Openl,), (Ve patht
\/srclarmwlcpplsvrjarmw/lpclvea ler.co : 601, \"end _line conﬁdenc
'un \reason\’; Fotentia Iﬂaws i Impurtrsam handling could leag, 156 misha
Selaroh iy cordBatchStreamRea {(tie path
"/src/armw/cPE/srdarmw/lpclsmeam flzz.col, Vstart linev 2 , \"confidence\.
22 test may tgger crashes, dnikary related ta vector bounde\’,

u:
rTestonelnputt}, s

.cppl”, \"start line\": 19, \'end line\": 24,
n funcuon unlikely to contain root cause of vector

&
lled data sizes in

fidence\: \'very Uniikeln” e ai
oy I 9} 2{)
{_/7home/bug_ocallzation_agents/worl hrvai2078 /im _output.tmpJson’}

Thought
Executor#0 call: compare_lim_metrics

$
comy
wor

are_llm metrics (diff_index
_arvo/28217/4if1 indsx.jso
1lm, ‘E) path="/home7bug_ Iocaluatmn _agents/work_arvo/20217
Uln-Datch 0601, ;‘son

chufiks_json_path="/home/bug_localization_agents/work_arvo/20217
case_chunks-json",” line_slack=6)

json_path="/hone/bug_localization_agents

Thought
Executor#0 result: compare_llm_metrics

": true, "de(ec(lon ra(e .
tﬂcl localizati ra d
ROMElbug. e izaton. abontamerk arOU3]

Im batch 0001 1sun" “chunks_json_path:
ff_index Json

‘/home/bug_localization”agents/work_arv 120217/case churiks.j
/hcmelbug:lutallza(l n_agents/worlc arvor20217/diff Index json 3 g
| 26, ected_and d 8 011538461538461 539, "Updated chunks

atched lines". 6, “newly matched:

‘rate”: 0.03125},
+24, "matched_groups" U,

6
£ 0.0J, “saved_snapshot_error*:

nvuyne

Executor#0 call: view_source

$
view_source(file_path="/src/arrow/cpp/src/arrow/ipc/metadata_internal.cc”,
starf_line=165, and_line=200, max_bytes=200000)

Thought
Executor#0 result: view_source

Observation

=

e path */src/arrow/cpp/src/amowfipc/imetadata, intemal.cc
2208 165 for (int8_t i e L il cloa): s 2) (n166 1
- Codes push BACKNALE, JL0B.§ Slse (\n169 for (Nt32.1d + b, type Jds)) (170 1/ 1
O(wesm): can these values exceed 127An171
ype codes.push back(static cast<intd_t ()il 72 Nnl73 P74 \nl7s sout = union (chidren,
type codes, modelin 7o reti OK)AL 77 Hal78 nt79 #define INT 10 FB CASE(BIT WIDTH,
i B\ oAB0 Yout Byne = arUEy b Nt ffset = IntloFlatburter(tbl B
ISSIGNED), W18 SrSa P a3 A 184 staticiniing fathur Fimeunit ToFla(buﬂerUnlt(T\meUm( S‘i 1
unit) \n185 switch (unit) 1\n186 case Ti it::SECON 7 retum flatbufTmeUnit SECONDALES 1
Diin190 case TimeUnit:MICROAn19L |
1
1

1 nit::

i A

imeUnit MICROSECONDAN192 case TimeUni \n193 ret

uf:TimeUnit NANOSECONDANIOA eTaultn 109 breakAr 106 }\n197 e
8 1n. 1U§9 \nzﬂfl(s\(aﬂ inline TimeUnit::type

e erre

Thought
Executor#0 call: [Im_analyze
% 1m_analyze(refinement_t bundle—("source slices": .
“/src/arrow/c{p/src/arruw/typ {"Start_line": 362, "end_line":
6} 1397, "end, 11ne“ 1412}]7
[{"start_line": 175,

src/arraw/cgg/src/arrow/l c/mefadata 1nternal cc":
6) {"start_line": 358, "end_line":
378}1}}, "top_n=5)

line" 370}, {"start_line":

_line"

Thought
Executor#0 result: Im_analyze

r{"nk“ true,

pe.cci’in

n {\n vfle_path\'; varrow/cpp/siclar
87,\n \"confident “An \"reason\ uncti
error Wwith vec(oraccess anite 36 Uounding context shows type
onTyp ypein Fan fin Vile_pa

ot Bt St \n \"end line\": 0,\n \"confidence\’
5 rne patiris invalid O aCCaaable: no S0urce SICe maIaBIe I vsymbon

o
/humelbuu o agents/work arvolzuzn/Fredlmens sonl". “batch Json path':
“/home/bug_localization agents/wurk N LU
, “batch:

\"start linel
UnionTyps

Thought
Executor#0 call: extract_json

§,extract _json(response_text="[\n {\n
\aarrow/cF/sre/arrou/type. co

387,\n \"confu Flikel
UnionT) nmnTyge suggests

\"file_path\":
(An \"start_line\": 362,\n L\ rend_Line\":
{*,\n \¥reaon\": \"Functi

error with vector access on 11ne 362;

surmundlng contex: Eype construction.\"\n \"symbol\":
“UnionType UnionType\“ 10 Rn \“Fite
rc/arrow/ipc/metadata, 1nternaT cc\ ,\n \“start 11ne\": »\n
6,\n \"confidence\": \"possibie\",{n \"reason File pat
r 1naccesslb1e, no source sllce available. \" \n \ sy ol\":
merge_with_last=
Thought

Ol
Thought . = -
- K /cpp/sic/arrow/type.cc, "start line": 362,
Executor#0 call: view_source I "end line": 3 ely’ inction UmenTyp Ut pr esuggesrs error with 1
I Sclnr?ccess on line 3§)2 syf:lroundlng ontext sh?ws/lype c/oncs/trucélgnl A e, |
$ view_source(file_path="/src/arrow/cpp/src/arrow/type.cc”, | ;UnionTyy aps wichppsrciartow/i atd Interal.cc”, *start line” 1
[start Tine=322, end_line=466, max_bytes=260000) i ava“a‘b',‘g eonnle TRl a‘,ﬁgﬁ'é’;‘;,s"rg,g‘r’;‘;;;%gecc\ 1
I \"start linel en : 387, \": ik Fun: 3
1 e::Uniol bsli\ggsﬁts erdr Wit vector access \q?“hne 552 surrounding context shows type
I 'symbol
fhought IS ]é] i i /metadata Internal.cc\’, Vstalt Ilne\" 3 \endn\lne\" 0, veonfidencel':
.\ "possible) 'reasont le path IS I’\V urce sTice available.\", \"syml
Executor#0 result: view_source (R, "ison_path*: “/home/bug | ocalization_ agentsiwork arvo/20917/lim oUtbUt i ison-)

Observation _ _

SiArt iner: 322, "end line’: 406, “content

323 17 Tmestanp typesin32d \n325
mng T\meslampT pesToString() cons (11326 stdsstringstfeam ssin3z s <<\"t\meslam;)[\“ <<
1328 If (thi < this->timezone

s >Hmezone _slze() > g <\", tz=)

e 053 N334 \n335 7 Duration t{pes\nﬁs
Tos ringstream ss;\n338 ss << \"duration[\" << e >unit_<<
s g\n 40 4

2 1t 3
Ln\nn typena (s con}sgex b it & UnionTyp

MaxTypeCode \n346 constexpr int

Untorey ype::kinvalidChildld nion ypeUnionType(col
Fall (r<FeId>>&ﬂ Ids \n349 const vec(or<\n(8 8 type codes,
UnmnMod 50 ; pes:UNION) \n351. mi

‘modeJin3: dTy) od
ype codes gyf)e codes) \n353 e ids 1kMyaxT>{ eCode i 1 kinval i) '{\n354
HECK e agizm s el e Bl ield with unknown type id\"\n355
dssizel), pe codes. size i pe ) pmvlded without corresponding union
1337 bl SUHEE hild i

Rl cotes a0y oM - nast consfautol
qﬁf Conos (o B30 DCRECK  GE(typecode, Ojnel DEHECK tgp
RCedel ARl [‘}/ 57 child idin3os Nsed NEIAGET Data'@ﬁemgm
Uni () 36/ Dd UnionMode::S| ARSE) n]ﬁB I'E um
309 é else {\n370 return { " sizeof(int32 N
t Unionfype:max e code(Tcon st {(\n375 refur
(type codesbegin
pe 378 )\n379 \n380 oString() Const { h381 st ‘stringetream
5:\n382 \n. 383 lf(mode S < \n385 ?\HSBG
£ =5\ union(densel <\7\n387 %\naaa 3580 for (bos T <oy 045 Q350 1t
DL s <\ tAn3e Jind93 < < ehidren 11 oSOl s L

e ) 4 }1n395°S << \>\":\n306 return S5

)An397 }\n398 \n399 //
0 // Struct type\n401 \n.

1402 namespace (1n403

o

ind04
std::vector<std
nare _to_index;in

nst
ared Jgr<ﬁ|’|e)|u>>& Ty 606 S umoroared, maltimapastaratring, int>
nul

r Thaeht )
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Thought
Executor#0 call: compare_|lim_metrics

mﬁare 1lm_metrics(diff_index
work_arvo/20217/diff_index.

_json_path="/home/bug_localization_agents
son
{inJson_path="/hone7bug | FoltTzation _agents/work_arvo/20217

Lsaved

1lm_batch_0002. .
chufiks_json_pat =n ome/bug_localization_agents/work_arvo/20217
case_chunksTjson”, line_slack=0)
Thought
Executor#0 result: compare_lIm_metrics
L lization_rate": 0.11 333: B

e Totiization 1ot 0.0 2 Liim Json pati:

home/big_locallzation agehts/mwo 0002 jsory, “chunks Json path
Rome/bualocalzation-agents/wark-arve/2017/chse chumksy it index

/home/bu Iocallzaﬂug; Rt/ workarvo/2 0517/ mdexson]  “det LG chunks

n d 15, *rate™: 0.19230769230769232, "updated cnunks true)’
docalization:: {'total lines : 192 “matched lines": 22, “newly ched - 16, “rate’
12855333533 9334

snapshot_error’

rict_focalization™
‘compare_history'

(

Thouaht |



Executor#0 call: copy_out

out(container_patl ome/bugflucallzatlun agents/work_arvo/20217

/h
dx? ~index.json", Rost_path="./diff_index.json"T

Thought
Executor#0 result: copy_out

{rok true, *warning:: “copy out failed: 404 Clent Error for 0
1 httgi»docker./llocalh 6/containers !
1 996cf9d6ba7¢ 23f7f64012B653Bb40cfhﬁc£a3355fﬁb2dcb257331366£11 3b 1
| archive?path= me%2F hx759%2Fbug_localization_agents%2Fwork arvo%2F20217%2Fdiff index.j |

index json

| on: Not Fuundé\"Could not find the file /nome/bug localization agents/work arvo/20217)
ng 19d6b4 7ce2 377164012865 38b40cfbbcca33556b2dcb2573al 366 1 1e3b

Thought

Executor#0 call: copy_out

= ' .

Thought

Executor#0 result: copy_out

Observation

of ng"; “copy_out falled: 404 Client Error for 0
[ e iners 1
| eI 33t AO 30 8A S A0Cbbcca3355 6b2dch25 73a1366¢1 1 e3b.
| archive?path=%2Fhome%2Fhx759%2Fbug_localization_agents%2Fwork_arvo%2F20217%2Fpredictions ;
| Jsonts No €Found (\*Could not find the file
Thome localization agen! v0/202 17 predictions jsonl in container

S cradeDa ey 3T oAb 5aBh A0 6Ccas32atonodcosS T 31366611 ab

Thought
Executor#0 call: copy_out

localization_agents/work_arvo/20217

$
Copy_out (container_pat
-/cumuTative_predictions.json")

/!
cunuTative_predictions.jso

Zapy_out(contalner ath—"/hnme/bug localization_agents/work_arvo/20217 WIS
case_chunks.json", "host_p: /case_chunks. json Executor#0 result: copy_out
Thought Observation
Executor#0 result: copy_out “ok": ti ) t/v T aul ﬁlled 404 Client Error for W
05!

Observation

{"of Ing: “copy out falled: 404 Client Error for 0
[N A e

6/cor \ers.
gsgcfgdeb47ce23f7f64oue653ab40cfbacca3355f6b2dcb2573a1366c11e3b ]
, archive path-_542f home?%2F 1x759%2Fbug localization agents?2Fwork arvo%2f20217%2Fcase chun |
| ks.json: d (\"Could not find the fila- 1

Fou
ome/bug. locallzation sgentsiwork arvo/20217/case chunks json in container,
G5601ad60a7Ce2 3171640 1286530040CIb6CCa335510hZ0C57 381366 LLEIN)"}

“

Thought
Executor#0 call: copy_out

‘opy_out (container_path="/home/bug_localization agents/work_arvo/20217
TR Batch 0061 50m": host. pathe" 71t bateh 0001 350n")

1 RN ot s 6/cor

| 996cfod6ba7ce ezsﬂfﬁwlza653abaocvbﬁccaa355'6bzdcb2573a1366:1193
| arcmve7 ath: home 2Fbug_localization_agents%2Fwork_arvo%2F20217%2Fcumulative |
iction: n n Fou d(\ ol mor i e

| Thomerb ug agents/work arvo/20217/cumulative predictions,son i

Y B A L L S LT T IR AR O P oo

?ontal ner

Thought
Executor#0 call: copy_out

$
Copy_out (container_|

path="/hone/bug_localization agents/work_arvo/20217
1lm_Batch_0002.json", host_path=' ")

71lm_batch_0082:js:

Thought
Executor#0 result: copy_out

Thought
Executor#0 result: copy_out

Observation _ _

out failed: 404 Client Error for
N ot e S ot
| 996cfod6b4 jce23f716401286538b40cfb6cca3355f6b2dcb2573a1366¢11e3b
h archwe?pam=%2Fno 1e%2Fhx759%2Fbug_localization_agents%2Fwork_arvo%2F20217%2Flim_batch_
“Could not find the e 1
ents/work arvo/20217/llm batch 0001.json in c%rétaln}er

Thought
Executor#0 call: copy_out

{"ok" Opy, out failed: 404 Client Error for
R o S et
| 996cfod6bd ce23f76401286538b40cfbbcca3355f6b2dch2573a1366¢11e3b 1
! archiverpath-—s42F homesk2Fhx729%2fbug localization agen(s%szork arvo%2F20217%2Flim_batch_ |
0002 json: Not Found (\"Could not find the file 1
1 nomarbu E localization a%ents/w ork arvo/20217/lim batch 0002
2573al’ J
Thought

Executor#0 call: copy_out

H opy_out (container_path="/home/bug_localization agents/work_arvo/20217
TR Batch 0061 50mt, host, pathe” 71t batch 0001 jaont)

S
opy_out (container_path="/home/bug_localization agents/work_arvo/20217 Ehouobt
llm _batch_6002.json", host_path=".711m_batch_0082.json") Executor#0 result: copy_out
Thought rvation _ _____ _______ o ____
Executor#0 result: copy_out G "copy_out failed: 404 Client Error for 0
| R o oS oot

Observation

{*ok": true, "waming":
sy +docker/lloca|hos ers
I a3 31T ToA01 380 SHbADCIhbcca3385 6b2dch573a1366¢ 113
VR DathCot hamadiar il 3606 FhuG. locasation AGenteSkor WoIk-aro%2F20217%2Flim batch_
1 002.json: Not Found (\"Could not find the fie
! Jnome/bug _localization agents/work arvo/20217/llm batch 0002 i ison in contalner
A e o L S e T T P S L ST

 copy_out failed: 404 Client Error for

Thought
Executor#0 call: copy_out

1 996ci9doba7ce23/ o401 286538h40chbeca3355febadch2573a1 366c1 1e3b

med%2i hix729%2( bug IocaliZation_agents%2FWork arvo%2F20217%2flim batch_
ould not find the fle

J

Thought

Executor#0 call: copy_out

$
Copy_out (container_path="/hone/bug_localization_agents/work_arvo/20217
predictions.jsonl"; host_path="./pFedictions.jsonl")

$ Thought
Copyrout (container. paths" /hone(bug localizstion agents otk arve/20217 9/
cumuTative_predictTons.json" ./cumuTative_predictions.json") Executor#0 result: copy_out
Thought Observation
Executor#0 result: copy_out ok true, “copy _out failed: 404 Client Error for “‘
1 ftcp'sdockers/Mocallbsuy | dbjcontainers
! 990cf9d6ba 7ce23f/16401786538b40cb6cca3355f6b2dch2573a1366c11e3b
Observation archivezpath=542Fhomesk2Fhx/59%2Fbug_localization_agents%2Fwork arvo%2F20217%2Fpredictions |
o 1 ot No €Found (\*Coutd ot find t he file 1
. N ug. localization agents/work arvo/20217/predictions.jsonl in container.
{rok": . copy_out faled: 404 Client Error for Qgsefgus a3t 1o 13805 SEDAOCI 6 cas35oTop o531 A1 3861 L eah J
1 RN T tainers 1
| 99 cf9d6b47ce23f7f640128653ﬁb40cv‘bﬁcca3355f6b2dcb257331366c1193b 1
, archive?p \e%2F hx759%2Fb U 1V0%2F20217%2Fcumulative | Thought
mrem?.gonsljsoT Nto( Found (Could not find the e . ol 9!
ome/bug ‘localization agents/work arvo) /cumulative_predictions.json in container b
996cf9d6ba7ce23f7f6401286538b40cb6cca3355f6b2dch25 3a1366c11‘eab )"} J Executor#0 call: copy_out
$
Thought copy_out (container_pat

Executor#0 call: copy_out

$
[capy out (container_path="/home/bug_localization agents/work_arvo/20217

nredTetinne ieanl " hnet natl JAFadictinne ia

32

Dme/hug_lc:alization agents/wark arvo/20217
at| ./cumuTa

/h
cumuTative_predictIons.json”, host_| ve_predittions.json")

Thnughtw

(:vnrufnrﬂn raculb: ~amu Ak



e s )

Observa

{roke: true, “warning®: *copy_out falled: 404 Client Error for

1 httgi»docker.//loca 0st/v 1.46/containers
99 cfgd6b47cezzf7fﬁ401285538b40 fb 73a1366c11e3b
| archiverpath ie%2Fh759%2F bug localization agents%2Fwork arvo%2F20217%2Fcumi

prediction sun et Four {\"Could not find
| Thomerbug Tocalization agents/work arvol /20217/cumu|atwe?red|cuonsAsnn container
B e i A e A e O Ay B e }

Thought
Executor#0 call: copy_out

opy_out(container_pathe"/hone/bug. localization agents/work_arvo/20217
TR’ Batch 0662, 50m": host, p “7Un_batch_6082.json")

Thought
Executor#0 result: copy_out

Observa

G“ok {rue, “wamning": “copy out falled: 404 Client Error for 0
I http-+docker://localhost/v1.46/contai

1 9%6cf9dobds 5317164015865 38b40cIbbeca33ssiobadcb2573a1366c11e3b

| archive?path=%2F home%2Fhx759%2Fbug_localization_agents%2Fwork arvo%2F20217%2Flim_batch_

| 0002 json: Not Found (\ “Could not find the S
/home/bug_localization agents/work arvo/20217/llm batch 0002 json in container
R Roa6aa s ST oD Db Bh A0 G 033 oBIaD3ach TS T 5o abe L &bt "}

J

Thought

Executor#0 call: copy_out

$
opy_out (container | Path—“/hnmeﬁhug localization agents/work_arvo/20217
TR Batch 66613 50m": host 71ln_batch_0081.json")

Thought
Executor#0 result: copy_out

Observal

{0l g": "copy out failed: 404 Client Error for
1 R otk ocalibety s Aoroniamers,
| 996cfod6ba7ce23F776401286538b40ctb6cca3355f6b2dch2573a1366c11e3b
, archiverpath~542F homed%2F x759%2F bug localization_agents?2Fwork arvo%2f20217%2Flim batch_
Ao soc dNc iy Ennid oAl e
g localizatio nts/work arvo/20217/lim batch 0001.json in container
Qescfgde 272 311164012865 380400 6Cca 3355105247573 1566C 11630V)"}

Thought
Executor#0 call: copy_out

$
Copy_out (container_path="/home/bug_localization_:
predictions.jsonl"; host_path="./predictions.]sor

er)n s/work_arvo/20217

Thought
Executor#0 result: copy_out
Ob,SS["E
: rue, “waming®: “copy_out falled: 404 Cllent Error for 0
IR S tainers 1
| 556C70d6ba7ce3 317164017865 38bA0CocCa335516b2dcb2573a1366c 1 1e3b ]
| archive?path=9%2Fhome%2Fhx759%2Fbug_localization_agents%2Fwork_arvo%2F20217%2Fpredictions |

| sont: Not Found (\"Courd not find the file
ome/bug, localization agentsiwork alvo/20217/predictions jsonl In container
56c1ad60a7Ce2 3171640 12865380 40cIb6Cca335516b2dch257 381366¢11e30)"} J

Thought
Executor#0 call: copy_out

p out (contail
G- Tndex. Json-

h e/bugflucallzatxnn_ragent s/work_arvo/20217

r_path:
Fost_pat index.js

Thought
Executor#0 result: copy_out

Observation

{poke: true, “warning®: *copy_out falled: 404 Cllent Error for 0
| httgi»docker./lloca 0st/y 146/containers 1
996f9d6ba7 23f7f6401285538b40cﬁ)6c£33355fﬁb2dcb257331366c11 3b 1
| archivetpath=s42F home%2f hx750%2Fbug localization agents’ezfwork arvo%2F20217%ardit Index, |

Kot Found (rCbu not tad the /home/bug localization_agents/work_arvo/20217/diff ind
container 996cf9d6b4 /ce2 3764012865 38b40cfb6cca33556b2dch2573al 366¢ 1 1e3b)

Thought

g
Lﬁ

Executor#0 call: copy_out

$
Copy_out (container.|

home/bug_localization
case_chunks. json*,

ath:
ost_path="./case_chunks.json’

?ent s/work_arvo/20217

Thought
Executor#0 result: copy_out

Observation

S

Figure 16: GPT-40 mini Divergence Tracing for case 20217.
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Prompt

Task: Orchestrate ARVO bug localization and evaluation.

Follow this high-level pipeline:
(1) Choose REP

10 s he, roctype2 if it exists otherwxse /src/libreoffice,

(2) chunk_case(root_dir=REPO_ROOT, on, ./case_ chunks json")
(3) diff_index(diff_path, ouf json_p atha fof 1r|dex json")

(4) markZdiff(diff_json_pa dx'ff hdex json™

chunks_]se chunks"

(5) run_sanT); parse bmary p th frum sanitized ASAN output

(6) run %dblbxnary .) ol F (gdb exists) AND (binary is
executable) AND never trxg ers packa e managers

7) Build and CACHE crash_log =
backtrace or ")
+ If 2200KB, keep head S0KB + full call stack section + tail 50KB, elide
middle.
(8) DELEGATE to the Executor. The delegated task MUST ask for:
- llm_analyze(crash_log=...) - extract_json(response_text
L Profer chiling L1m.anaiyze() with no-3rge to consufie the cached crash_log
from Planner.
£ 0Btacnally: vien source / grep_source around high-confidence Lines -

d refmement bundle

- 1lm_analyze(reFinement_bundle
- If available: g ublish Verified.
- compare_| um _metrics (diff_index
Tim, path=<verified or raw J3
Chumke. 5on pather:/case chunks. 350t ,
Tine sThe 65’
~“Finally: finish_task(summary=<<include metrics + paths>>)

sanitized ASAN + "\n\nBacktrace:\n" + (GDB

olafsSxiract jeon (OUE pass)
ocations( 00 t=REl
Conpathe | /dite srdex. ;50

ROOT)

output only tool calls or delegated tasks as needed. Keep text minimal.

Thought
Planner note

Observation

(omee the PLANNER for ARVO bug locallzation, vou orchestrate the pipeline, call *Ilghlwelght
repo/indexing tools and runtime collection (ASAN/GDB)* ycurself and DELEGATE hea
Tehsoningievaluation to the Executor via delegate(task=

## Your toolset

- chunk caselroot dirse/src/libreoffic
x_file_bytes=1000000)

G IndeRdit path, out Json path—"diff index.json’)

- mark dif(iffJson patii="/dT index sorT", chunks Json path="_/case_chunks.json")

out json_path="/case_chunks.json", include_context=0,

~ Rin-gab(binary_path="/vuin")
- delegate(taskryfstnngw
- giveup()

## Responsibilities
~OWN orchestration and state: start container once, choose REPO_ROOT, build chunks & diff index
once, mark diff on chunks once (unless inputs changed!
Y60 rin ASAN/GDB and cache Crash log In snvironment state.
e LLW reasoning & evaldation: DELEGATE to the Executorwith a clear, structured task that includes:
S R e e e nalyze - extract json)
* Which fies t0 dse (paths to diff Indexjson, case chanks.js
« Whether to verify (publish_verified locations if availablej > compare_Iim metrics,
+ Output contract (return metrics and paths in “finish task(summar
- Aggregate results. #*Do not call giveup()" after a single delegation.** Prefer at least 2-3 refinement
Tounds unless clearly hopeless.

el

## Repo root policy
PR ROBT an existing path in this order: /src/freetype?, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

## Caching policy
Dﬂ NOT rebuild chunk_case / diff |ndex / diff marks unless code/diff changed.
3ol re-ninning heavy steps unnecessarily. W]

$
411 index(diff_path="/hone/bug_Localization_agents/ARVO-Heta/patches

out,

aut h="/home/bug_localization_agents/work_arvo/25357
i

son_patl
)X js0nt)

Thought
Planner result: diff_index

bservation

" try
num, hunés u, 2o \_per_lin

o]
(&2

Thought

Planner call: mark_diff

$

mark diff(dift
diff in son
Chunks, ]sun path-“/home/bug Tlocalization_agents/work_arvo/25357
case_chunk: ")

_json_path="/home/bug_localization_agents/work_arvo/25357

Thought
Planner result: mark_diff

Observation

{rok™: true, *

Lnum chuni

“chunks json_ path
zJ i chunks o

Thought
Planner call: run_san
(s run_san() )
Thought

Planner result: run_san

Observation

"asan _out
oo God ot B Lok
PCs): 999!

tmp

rue, “asan_outoutc: HINFO: Seed: 4214768504\r\nINEO: Loaded 1
i 995 [0%9283c0, 0x92aach), \NNINFO: Loaded 1 PC tables (9995
[0x6927a0,0x6b9850), \rin/out/sndfile_fuzzer: Running 1 inputs 1 time(s) each.\rnRunning:

poclr

size=-539033344)\A\n\ uOOlh[lmRuOOlb[OmSCARINESS 10 1negatlve size paramnr\n 0 6520124 in
asan memcpy /srciivm rFruib/asan/asan Interceptors memintrinsice.cpp:22:3\rn #1
x5 3bec in memcpy e eB o i gnu/bits/stin 2 0x553bec in
X lo"% voicm /src/hbsndﬂle/ossmzz/sndm S 5 Oxseasonin psf_fread
rc/libsndfilé/src/file_io.c:311:10\Rn #4 0x5d3fd3 in header_rea:
rc/libsndfile/src 2\rin #5 0x5d276b in psf‘bmheauer readf
m/llbsnuule/srclcommc :20\n #6 0x577637 In caf read header
jsrcflibsndfile/src/caf.c:395:3\r\n #7 0x57676d in caf_open /src/libsndfile/src/caf.c:127:17\n\n #8
X554€62 in psf_open i et bendnas AngHe: ¢13180:13\\n #9 0x555c27 In sT_open_virtual
o ibsndfile/srcisndfTe.C.A40.9yn #10 Ox55387d i LLYMFusserfestOnepat
rc/libsndfile/ossfuzz/sndfile f fuzzercc 99:13vin #11 0xd458ad 1 in
er:: lon:
e 00D (ppiSS9:15\\n #13 0x44d1e2 in
, Sher constr, unswgned ong
p:301:6\\n #13 0x44a17d in
roriver(inc, char'™, mtt')(unsu;‘;ned ' char const, unsllgned long)

Planner note

Observation

Orchestrate ARVO bug localization and evaluation. 0

Follow this hlghr\evelg‘;pelme:
(1) Choose REP
r/sic/restype? f it exsts; atherwise fsrc/lireoffice.
T cacer 90 An~RESS HOOT. b £ case.chunks json’)
3 o index(dlff path, out json #a
(4) mark_diff(diff Json_patl ind son ., chunkstnnJaalh [case_chunks.json”)
(3) Tun San(); parde brnary aih from sanltized ASAN oatput

(©) run_gdb{binary
o)X uld o cicHE crash log = sanitized ASAN + \ninBacktracein® + (GDB backtrace or ™)

-) ONLY IF (gdb exists) AND (binary is executable) AND never triggers

¢alf 3200K8 keep head SOKB - ull call stack section + tail SOKB, elide middle.
- lim_analyze(crash log=...) > extract_json(res )

ched crash log from Planner.
high-confidence lines ~ bulld refinement bundle
extract json (ONE p

repoTo0t=REFO ROOT)
".Jaiff_index.json",

- brefer cailing (i analyze() with 6 8108 10 Camaume the ca
~ Optional

- llm_anal r e(refinement
- Ifavallable: pub

view Source / grepdlsource around
o=

1
1
1
|
|
1
1
1
1
| (8) DELEGATE to (he Beecutor. The delegated (ask MUST a
|
|
1
1
1
1
|
I
1

”h k: o p th="
uinks Json_path="
line Jck mp
- Firsally: finish task(summary <<include metrics + paths>>)
| Output only tool calls or delegated tasks as needed. Keep text minimal. J
Thought
Planner call: chunk_case
$ chunk_case(root_dir="/src/libreoffice",
out_json. ﬁath /home/bug_localization_agents/work_arvo/25357
cas&_chufl ")
Thought

Planner result: chunk_case

ﬁs?/case chunks.json”, "num_files": 362, "num_chunks": 1

Thought

Planner call: diff_index

34

01 9\r\ 85471202 in main

SIC/IIVm p iler-rt/lib/fuzzer/FuzzerMain.cpp:20: 1( 15 0x7f9dalbbb83f in

libc ein Na6, B nufibcso. B SR Ts5 N #16 OX41e988 In_start
m:utr e Taz2er s OxATEOBRNNAANOEDUP TOKEN: - acan meme b vfread(void*, long,
o Adaree 060303001 O0TA 103 wlld pointer\nMSUMMARY: ‘Aldresssanitze
negative size-param /sic/ivn-projecticor insi
asan_memcpy\r\n: ORTING id'
819dde"} }

5

pp:22:3 in

jout/sndfile_fuzzer’

Thought
Planner call: run_gdb
(s run_gdb(binary_path="/out/sndfile_fuzzer") )
Thought

Planner result: run_gdb

Thought
Planner call: delegate

$ delegate(task="1lm_analyze() - extract ]son()\noptionau{
View source/grep source around high.confidence lines

S\nIf available: publish_verified_locations(...,
repo_root="/src/libreoffice )\ncompare_1Tn metrics(diff_index_json_path
ditfiandex.json' ) Uin_json path=<verified or raw JSoN>
chunks_json CROnks
Tine_sTacks! U?\nflnlsh 35k (summafye<ifclude metrics + pathss)")

Thought
Planner result: delegate

Observation

Thought
Planner call: giveup

(s giveup(confirm=true) )




LPIanner result: giveup

1hought J

Observation

{"success": true}

Thought

Executor#0 note

Observation ______________________________________
You are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call
nish task(summary=...) to return

~lIm analyze(crash log=<string> | refinement bundle-=...
- extract_json(response_text, merge w bool>)
- view, sour\:e(ﬁleﬁpa(h Start line: None. ond ingoone, max_bytes=200000)
)

., top_n=<int>)

it :ask(summary <smng>i

RUNTIME OWNERSHIP: .
~Do NOT run ASAN or GDB. The Planner owns runtime collection and has cached "crash log'.
LYou MAY il lim-analyz() with NO arguments to Consume the catnea crash. 10g from te
environment.

REFINEMENT (augment-only, optional):
g St il b e e s s Tl
- Then calllim_analyze(fefinement. bund e: ices™: {...}}, t <M>) to GENERATE a NEW
batch of candates from these i
Ihis refinement MUST NOT RS0, eait or reuse previous candidates; it produces up to exactly <M>
resh item:
" After refinement, call gxtract json(response text, merge_with last=false) so the new batch stays
separate from the first batch.

COMPARISON:
+You may call compare llm metrics multiple times. Evaluate the first JSON snapshot, optionally refine
to produce a new batch, then evaluate

“blovide the Correct lim Json, path for each compare; do not call compare_lim_metrics without it

NO-OP/INVALID CALLS:
Bo NOT rexrun fim analyze repeatedly for the same inputs (at most one aygment round.
~ Do NOT open files >200KB; keep total view_source <5 and grep_source <.
FINISH CONTRACT:

- finish fask(summary—.

A mustbe a slngle line, semicolon- senarated key—va\ list |ncludlr\q

o

|meved <tme[fa|se> prév=<float: float
index json_| Eat >; chunkstnn path=. <path> lim_json_path= <pa(h or none>;

| gdb=unkiow

\.__"________________________________J

Thought

Executor#0 note

Observation _ _

You have been delegated a task:
I Use the cached crash Iog prodticed by the Planner. Analyze, optionally augment with source views,
| evaluate twice, then réturn metrics.

At e S s EEr EE e g

el et ok el G TR IR e R e (B
) lim_metrics(diff_index json_p F_index.json”,

i J5oh path—=batch A JSON>.
ke JLOn pather feask, churks json,
n

)

i
1

| line_slack=

SOURCE PEEK (optional, before = nd compare);

I+ Parse crash_log for file p; ( <line>") and function names
I+ Include to o atte i Datch A 1004 on.crach Stack (t6p 305 hames)

1 * For tp to TOP RS candidates. (deduDe by file):

| Known: view source(fle_ path, start line-40, end line+40, max. bytes =200000)

| pElse: arep, source(symbol/function, T o > max_results=20) and view_source best match +40
| Rediines: 20re source; skip fies >200K8
I

1

1

|

1

I

I

5) REKNEMENT (augmen( oy anb pass):
«lim_analyze(refinement bundle={ "source slices": { .
# Generates @ NEW batcf (batch B) from slices ony, do

« extract json(response text, merge_with la
6) compate_lim_metrics(diff index_json_paf

} }, top_n=<M>)

s ot modity batch A

) # keep batch © separate
ex.

T
56 re-se batth A,

I ath=<batch B JSON if step 5 fan;
ch anksﬁ, ath="./case_chunks.json",

Ok=<...>; detection rale <.

e
7) finish_task(summary-
I

strict_localization_rats
ati E\fUnq)ex Feon: chunks json pat
n

Thought
Executor#0 call: [Im_analyze
(s tn_analyze() )
Thought

Executor#0 result: liIm_analyze

Obs
(_(.
¢

rue,
start_linel’

sndfile_fuzzer.c\”\n

with anega lid parameters ossml "due to bad input. rmal state.\" \n
\isymboll \/sr/libsndiile/src/common. S et 857,\n
\vend,linet n Vreas: S asdor rond might be calculati

\ 0!
difg to negative size In sbsequent functions.\
AU rcibsndfe/sicicarclnn Cstart line
404,\n \"co 2 Wikl Th reaso Veat read | neauermmanzes data from input:
{uotennan P it Ieadlng o negative the call stack.\"\n \"symbol\":
caf read headertin }n {10 i src/nbsndme/src/sndﬁlec" An \"start_line\": 3180,\n
e7": 3190,\n \" ncot Fpossiblel An Vreasont'; Upst_open’ fle deals with fle header

lofazaton, THiont |nu|rect|;{ FRencs memory Sius thae Lould oG negative \".\n \"symbol
\upst open fileln J.in (\n \ ile pathl: Vsrc/lbsndfile/srcicommon.cy”\n Vstait inel'
\"end line\™: 998 \n \"ccnﬁdencé\‘ ?\"possiblel” \n \'re i Fbintie e processes binary
headers; corrupt input can lead to negative sizes in vfre d sy bolaapetink el Feadiiin
An fin Lle pant' & Isrc/llbsndﬂlsjsrclcafc\ “\n sty n \"el

dence\™: \"possible\"”,\n \"re f_open putentlally Randles openvng nvat s or
ﬁcfnslstﬁnt states leading to heaatut sie S Carctiations n VsymbolC: \icaf open\\']l\n A0 in

.| ‘start line\

9,\n \'
e or o corrupte
\"heade( readin } in \n\‘ﬂl

28

Iy\" \n \"reason! Open vlrtual m
less likely to be oo cause of negative sizes"\n "symbol\"

o

onfidencel’: Cvery unilkely\".\n Vreasont: \'m
e issues: Tnore setup than core loglc\ Symbols vmain\n Tn (i \
i0.\"\n \"start_line\" 15\ et Tk 321\n Veonfidencel
ver¥ unllke\y\" \n\“reason : \"psf fre f ad deals with readln £ m |recl"r
T

Ve size Issiie during mem Embl
5357/) redl(fcns[;snnl

ome/bug_localization wor
heme/buq Tocalization™ aqents/work arvo/25357/ im_batch 0001 json”,

E

Vovirear uses merncpy

\"end_line\": 569,\n \"confidence\": \"unlikely\",\n Vreason!” Siback ¥ \s related but
indirect; actual fault likely i smﬁlehandllng Iuglc instead. “ExecateCall YAn
\n\"Hie_pathi’s Viercalbendne/sre/sndnl start_line\’: 440 n\'end line\": 450,\n

35

Thought
Executor#0 call: extract_json

$,extract json(response_text=1[\n {\n \"file path\
5] df‘le/gssfuzz/sndme uzzer. cc\"p\ start_line\": 54,\n
ery_lik Treason\

A\
ckiing invalid parameters

0,\n \"confidence\™:
Ve rad shes nencny with 3 megative sue

t
gc{sﬂ&y due 1o bad input or internal stat e \"An A" yneol\*: \Fufresd\\n
n

\"fl\e src/hbsndfﬂels rc/cummon c\"

,\n \"end_line\": 869,\ \"confidencel":

o

&8

N
2

\'Likely '\
Com o\ "heador- resd m1ght Ba dateuiating oires bosed on fealld o
ccrru ted header, leadin S fo nesative size in subsequent furctions.\", &
Visymbolyes Vihedder_read\\p b iy {\n \"file pat

caf.c\" ,\r| Nlstart lineT" 395 \n \"end 11r|e\'

40 \Fcontidencen + \"1iKely\",\n \*rEasom\" \ cat read. hea
1nluallzes 4ot From’ inputs. passmg potenti. a'L'ly invalid info leadmg to
negative size er down_the K. \",\n \"symbol\" :

s
_read headery"\n },\n {in \file pa ath\*
ile/sre/shdfile o\ \n Y'start line)": 3180,\n \"end line\':
31 \"possible\", \n \"redson\": \"psf open_fils deals
with'file header 1n1t131ua tion, might 1nd1rect1y influence mefiory sizes

that could be neg ative.\",\n \"symbol\": \"psf open_file\"\n },\n"{\n
1 e, a h\": /src/llbsndflle/src/common c\T,\n \"start 'Lme\' 988,\n
T' “confidence ble\“ \n \"reason\"

\“psf b1nheader FAUN processes binary aadsrs; corrupt input can lead to
negative sizes T Vfread.)’ \n \"eymboL\": \'psf binheader readfi\n J.\n
"sta \n

to ne?

\n
src/’flvm- Polatt/t

il /fﬁzzer/FuzzerLoop cp|
9,\n \"confidence!

=
28

k_l \"reason\": xecutlon callback is related but
1nd1rect, act al fault likel: 1es ln flle handling logic instead.\",\n

ymbol\": \"ExecuteCallback\"\n }\n (\n \"f11e Pa g :
\"/src/llbsndfﬂ.e/src/sndflle c\",\n \"st: 1n L440.\n \"end_line\":
450,\n \"confiden unlikel: (" \n \" f F_open_virtual may
invoke incorrect handlm of virtual fi 1y"to b& root cause

“Tes
of negative sizes.\".\n \"symhol\": \"5f open_ Vit AR N B
src7?1vm-€rc]ect/compﬂer rt/lib/fuzzer/Fuzzetiain. cpp\" \n
ta 20 U onfidence\

i
\rvery Tnlikely\” {n \'reasdn) Ninasn Functson Snitializes framework;
KeTy o caise’negative- sife Lsstes; more setup than core logic.\", n

ymbol\': \Tmain\"on Hin “file pathy

/Uibsndfile/src/file S ne\ts 311\ V'end Line
An dencenst \"vary unUiKeLy\®,an Hragsom i1 { pst. read Beate
with reading data; highly indirect relation o the negauve size issue
during G AT mbol\": \"psf_fread\"\n h\nl"
merge_with_last=false)

25

Thought
Executor#0 result: extract_json

Observation

Im predictions’. path: sicfibsndilefosstuza/sndiile fuzzercc,
0, “confiden ety lkely uses memggy with a
Valld parameters possibly. due ol bad lnpul of intemal state. symbol':
Jsrc/libsndfile/src/common.c*, "start_line": 857, “end_line": 869, *confidence’
Ik as( n h ader_read might be ca\cula(lng SIZES based on Inval!d or corrup[ed header
lea dlng tonegative size insubsequent functio mbol’: header_read), {'fle pat
bsndfile/src/cat 95,

)

to negative si ad..
/src/nhsn ile/sre/car.c”.“<tart | 7 Bossibie”, “reason”
tentially handies opemng mvand ﬁres S inoshsistent sraree 1éading to negative size

"caf open”}, {“file

I b/t ) cpp", "start line”: 559, "end line": 569,

CorGanda “reason:: “Fuzzer’s execution callback s related but ndirect; actia faultlikely

lies in file hand\ln Iog\c instead. sym ExecuteCallback"}, (

"/src/nbsndme/sr art e 440, "end. line': 450, "Co nlikely”, "reasor
n virtual, may nvoke |noor|r"e)cl(ll?|r‘|d\mg of Vial iles;less | Ilkely £ be oot cause of neg

open_virt
/smmvm Erc]ect/cnm Der- U b/fuz er/FuzZerMai

aln fun(tlon ln\(la\lzes
mbol main Y,

1
1
e at\ve size |ssue du"ngﬁ e 1
4\“ le e R tl \/rc/lm 1
nmcatmg mvahd parame(ers possibiy doe o bad mpu: 3
4 ndfile/src/common.ct’, Vst AR
Vlikel™; Vreasontt: \“header read might be calcu\allng size:
ading to negative size in subsequent functmns\ \"symbol I paih I
afc\”, V'start line\': 404, £ )
itializes datzrom | ifputs, passng potennau |nva||d 30 iSating 1 heostve size
down the call stack.\", o Picar Fead heade e path': !
\"/src/\lbsndfﬂe/srdsndﬁl O Ut 3T rend ek 3100 Feontidencel®: \possiblet”, 1
rreason\’: \'psf open il dedls witr le header initialization, m\ghtmdlmctl influence memory sizes 1
that mum be’ nega Ve \\/ file\’ ) {\file_pati '/src) lbsndﬁle/srclcommon oV,
VStart linet: 088, \'end line: 998, Vs \"possiblelr, <f binheader_readf

rocesses binary head:
"psf_binheader’ readf\”
corifidencel":

T lead to n,
ath\": \*/src/libsndfile; end_linel': 137,
‘caf_open potenti

viread.\ { mbol
Star line\": 137, s
valid i

— = pamssisw a .

eaton
istent states |eading to n /%?[\Ve size caPcuIa(lan b I\
SEd el it Do 550 ShS
o nce\": \"unlikely\" O8on carlpack 13 related. butmdlre
\kely nes in fle handiing. A\, \ExecyteCalibadkl, (vl path\;
Ve e rnaRla e e T end Toet 450, Vennidenc e umiiceiyt
on\": \"sf_open_virtual ¥ invoke Incorrec[ hanm\ng of vlr(ual files; \ess Ilkely (0 be root cause of
negatwe sizesY", \"symboil": \'sf_open_virtual\"}, {\"fil
cpp\; \"start line\": 20, \"end line\":
\"confidence\": \*very unlikely\", \"reason\" unction mmamzes framework: un\lkelyln cause
negative-size issues: Tmore setup than core log \' ey e jpath
\/srcmbsndme/src/ﬂ ', \"start_line\": 31 ery _unlikely\",
\'re e bealcﬁiealsf ponlein et Ighly naiect felation to the hegative S ISsub during
A s frea
khomeﬂ)ug localization agens/warl arvnl253g7/\lm output.tmp.json’ v

Thought
Executor#0 call: compare_|lim_metrics

mpare Ll netrics(Lln_jgon pat
53387 T n batch 6661.755
chunks,_json_pa patﬁ=“/home/bug localization_agents/work_arvo/25357
case_chun

diff index ]son path="/home/bug_localization_agents/vork_arvo/25357
Gt index-3son™ line stacked)

/home/bug_localization_agents/work_arv

( Thoughq
Executor#0 result: compare |lm metrics



0. \_rate”: 0.29 7, 0

npute™: {71l Json paths

"/hume/buu localization agents/work arvo/253577lim batch_0001.json”, "chunks json_path”:

.shome/bug_localization_agents/work_arvo/535//case_chunks,json’ “diff_index son_path
om

home/buglocalization a enm/work NV0/25357/if Index)soh-}, “detection” iff_chunks":
3, "num de(ecled nd_diff": 2, “rate’? 0. 666565656656666 , "updated chunks' g “localization™:

al Tes' 24, matched fihest: 7. “newly matched”: 7, - .ozmsseeﬁssses 67}, !
strict Tocaiizatio ratched grodps-: 0, Hrate': 0.0, “saved Shapanct emor: I
& stos

)("tatal,gmup

ompare.
Thought
Executor#0 call: view_source
$ view_source(file_j at /src/llbsndfﬂe/ossfuzz/sndflle fuzzer.cc",
start_Tine=14, end_ 0, max_bytes=200000)
Thought

Executor#0 result: view_source

Observation _ _

path”: src/llbsndﬂle/ossvuzzlsndﬂle _fuzzer.cc”, 4, end ||

1 %con 14 SERGC 51 count. t filelen (void *user data)\ni5 (\an i BATA v Vio 5aTA

1 user dafa;ini7 retum vf- SUE AITLEHWn16 120 statrc st count { viseek \sf count t offset, int

| whence, vmd Vuiser datann2l ((n22 VIO DATA vt = (VIO DATA \iser data:n23 \n2 switch

1 (wnence)\n £\n26 case SEEK SETAn27 v >offset — offSetin28 break :1n26 130 case SEEK CURANS1
>offoet = Vi >offset - ofsetringd break ;in33 1n34 case SEEK END: \n35 vi->offset = vi->langtl

: ffse tin36 breakAn37 \n38 default:\n39 bréak\n40 }\n41 \n42 retum vi>offset \na3 J\n4d \n4IJ

1

1

“content”

CViroat! (ot pts, SF count £ Couns void <08 datan\nas {\nd7 VIO DATA i = (VIO
>len

)user koS A If L >offset + count > vi->lengtiin50 (o1 count =
VE>offset:\n52 1\n53 s34 VE>|

T, vE>data + vi->offset, count):\n5! ek - counti\ns6
static sf_count t viwrite (const void 'p(r SLEAL i
id) 4 (void)user data;\n65 JI Cannot write to this
ount ¢ vicell (Yoid *iser data)\rﬂl { VIO_DATA *vf =
\n75 \n76 extern T'C\" int
size 't size)\n77 {\n78 VIOiDATA vio_data;\n79
An®, error”: nully

| TG DA ke datanTa \n13 retum vF. >uffse't \n74
I§LVMFuzzerTes(0neln ut(const uint8 t* data,

___________________ -~
Thought
Executor#0 call: view_source
$ view_source(file_path="/src/libsndfile/src/common.c”, start_line=840,
end_line=880, max_bytes=200000)
Thought

Executor#0 result: view_source

—

Observation _ _

{rok": “file /srcflibsndfile/src/common.. 840, “end_line": 880, "content":
840 \t\(\t\t\t\t\(\f ((Sf count t) (ptr) [11) << B)EYE| ((EUJ [ﬂ])!“\ﬂ“l \n8.
definel\tGET BE (PUTEL((SF count 1) (pt) [O]) << SoNt| (ST count 1) (ptr) [1) << 48)
(\t\\\nﬂ43 JNARCEHAK((s! count 1) (Btr) Z]T @ A0)\e] (((sf count t) (ptr] )éav<< 32) \t\\n844
<<

trnan e \t’(ﬁsf count; c} ?ztr << (sf count tw:tr g
\eanan Ptr) 6 el B)\t\t ptﬂ Yy 7\ng48 \"§§9 statm intin850

(psf>headerlnd$( & byt  Berien & psf bump hegtar allocation (psf bvtes))\nasA
\t\f tum count in8%5 \ntese \twf (Dsf >neadenrid + bytes > pst->headerend)\ng57 \t{itcount

bytes nd - psf)

\n35a \nnF lmunt = Gytes (it (pef>head6r.end - pef Shea denndx»\naﬁz 9 \c\tpet log o o,

urned short count.\\n\") ;\n: 860\ \t\treturn count

iy sf> S e e Count AnSes W) B 865 \(memcpg’ ?

sf =headerindx, bytes 186 \tpst->hedderindx + 67\
e \n871 static void\n872 header é /ATE *

whenca\nau \nB74 eewicch (whence)\n875 \t(\lcaseS 2ot Ane
Ositi = psf->header.len)\n877 \(\H\t\tpsf bumy er_aliocation (psf, positl

osition > psf>header\en)\n879 BEE( oo

(J\tteps_fseek (psf, position, whence) ;\n”, e

S count ©

E

T ef S Nander)

68 \treturn hytes An869 } /*
sf, Sf c position, int
\f\t\t‘f({) S Hrader T +

ion) ;\n878 \\t\tif

oeh h?ad'r 1o cache so just seek instead. *An880
ull

Thought
Executor#0 call: view_source

$ view_source(file pat
end_line=415, max_byte

/src/libsndfile/src/caf.c", start_line=385,
00000)

Thought

| N N

Executor#0 result: view_source

Observation

{"ol file, ;fsrelibsndilelercicatc”, o ntent"; *38!

11386 namic g6 = SICNED, SIOFO (SESE CHONKI 387 \(\tpsf neadar readv(psf AV

1 (chunk sige - sizeof (DESC CHURK))) n3a8 InJ89 \tpsE>stchannels = desc channels_per_frame ]

\n390(n391\twh|\e(dg\n392\ {\marker = 0 An393 \ttchunk i /N394 \n395 I

| {t\tpst binhead E8\", ker chunk size) Yn396 \t\llf (marker == 0)\n397 1
\t\l VT count t pos &l s 2\n398 \t{tpsf o , \"Have 0 marker at position %D

L T e e e hd0 Naewy 401 \Wi (chunk size < 0)\nd02 3

"% chunk_size) An403 \ntitbreak |

]

]

]

| \t\l \ S D ¥+ Should be n\", marker,
Pttt En405 F\nf (chunk size > pst- >me|engm)\n406 \eeltbreak 407 g
t\lp store_read; chunk 32 (&pst->rchunks, marier, pef fell (psr), chink size) \nd00 \ndl0
1 teswtch (markerindll e poak MARKE mt\(\tpsf o printr (petiiok
) And13 \AHRGIE [ pure vt 1= CAF. PEAK. CHONK <P rnnaiNni L4
I \t\l\t\tg\ﬁvsf "binhaatier readf ®: make_size_t (chunk Se0)) InaTh v t\l\té)sf log_printf (psf,
¥ e PEAK o r} ink %D should be %d.\\n\", Thurik_size, CAF_PEAK_CHUNK_SIZE (psf->5f.channels))

k

Executor#0 call: [Im_analyze

1lm_analyze(refinement_bundle={"source_: sllces'
"/src/llbsndflle/ossfuZZ/sndflle fuzzerTcc"

start_line":

€0}, */src/Libsndtile7src/comon {"start_line’
869}, "/src/libsndfile/src/caf.c’: {"start_lTne"
404}}}, top_n=5)

Executor#0 result: liIm_analyze

Observation _ _

(o true. ot retne Spyne
| Vstart | et B vrand Tmav 58 in e

Triggers the negative size-param error\ An
IR SR SR A ST IR AR

ibsndfile/ossfuzz/sndfile fuzzer.cc\",\n R
likeiy\n \ireason\'s {Slice includés viread
read\"\n }.,\n {\n \"

869.\n \"confidence!

ext”: "[\n

g
5

-bossibier

36

Siice \ndlca(es po(ennar rror in psf fréad, May relate t6 viread usage. boll”
)\ th! Ilbsndfﬂelsn:/cafc"\n\ St etk 5395 ena Tnex:

\ ison\’ e shows boundary checks, relates to psf binhea
il ) e e \"symhnl\" \“Caf read headeriin hnl', “logged: { fsonl_patl
g_localization agens/wurk rvo/2535 7 predictions jsonl atch json_path”
home/bug-localization &/ work-arvo/25357/im Jsan, Feamulgtive path
Jome/bugrlocallzation-agenta/work Ave/3338 7 /cumuative pre ictions json”, "count": 3,

Thought

Executor#0 call: extract_json
$ extract json(response text="[\n {\n \"file path\":

bsndf—{e/ossfugz/srﬁflle fuzzel(' ce\",\n Vpstart line\": 54

" n \"confidence\": \“Ver likely \"reascn\“: \"Slice

mcluaes réadoubich Son sers, the neg uve size: paran errofvs i\
\"symbol\": \"vfread\"\n ? {\n \”f1'|. ath\

bsndfile/src/common.c\", \n \"st : 857,\n \"end_line\": 869,\

\"conhdence\ (SoanelhEon s n \Fransont
in pstfread, nay &

sader, read) "\

tart Ti

slice 1nd1:ates potentlal
relate to vfread usai e A"\ "

{\n é f11e Path\”‘ " fx'Le/sr f.c\".\n

relates to

mbol\":

sn
4,\n \"confidence\
Y“suce shows boundary, checks.

ea ad. \",\n \"sy
Vnerge_with_lastatalse)

ble \“reasnn\
st bmheader readf which ma
"caf_read_header\"\n }\nl",

Thought
Executor#0 result: extract_json

Observation_

"ok true, "json’: {"llm pepeilefossfuzziendie fuzzercc”, start Ine: )

|54, %end_line" 58, “confr ry kely, Senson : Slice Includes viread which trigers e 1

negat\v =size-pa mermr, ymhcl “viread"}, {*file_path”: “libsndfile/src]  “start

857, "end line"; 869, "confidence”; "possible”, feason’s "Slice indicares Botential & error ih pst I read,
ay relats to yiread u ‘symbol®: “header path®: iibsndfile/src/cat.c”, “sfart line"

“end-line": 404, “confidence : ~possible, {flows bounda he S felates o

psf. bmheader readf wl a

“(\1im_predicfiof
end Thev:

negative-si

Vstart linel": 857, nev: |

in P eV isymboll: Vheader |

\ \Ibsnd eIErC/CEfC\' \ start Ilne\ 395 \ end finel’: 404, \"c ice\": \"poss

e o baudary ChacKe relateb (o pal DiMheader feadt which mey 1ead nto wiread v

\'symbol\": \caf read et crE Aol

\/home/bug_localizat ents/work amoﬁsaswum output.tmp.json

predictions’”,

hides urend whlcn (rlgg
libsndfile/src/cor

= W

Executor#0 call: compare_|lim_metrics

m
zss§7/11'm patch 0062 )5
Chunks,json_path "/home/bug localization_agents/work_arvo/25357
Case. chunks
diff index ]son path=
ARt R B U

o(bug_Localization_agents/work_arvo/25357

Thought

Thought
2re Lin netrics(Lin jgon_path="/hone/bug_localization_agents/work_arv
Executor#0 result: compare_lIm_metrics ]

d ectior \_rate": 0.29'
| o rate: 0.0 m Json path

me/bug localization aGOntmOrE anvo330 7l batch 0002 on® "
ug_localization _agents/work-arvo/25357/case_churiksjson’, “diff_in \
cme/bug localization ?Fenslwork arvo/25357/diff_indexj g e detec'hon denom diff chun
cted and diff': 2, “rate’” 0.6666666600666066, "updated - false}, “localization
newly_matched": G ahbo00000007]
total roups": 6, “matched groups-- 0, rater: 0.0}, “saved Shapshot error

chunks json path”

1
i
Sl

Thought
Executor#0 call: Im_analyze
($ 1im_analyze() ]
Thought

Executor#0 result: liIm_analyze

Observation

{rgke: tue, "moder
Vstart linef”: oy Sk reasont:
due to negat eslzefr estigate size handlmg I viread.\tAn Veym
sl |bsndf\|e/src/ﬁle 6.0 4 vt

SIS LI e

:\Crashed in memcpy.
ad\"\n }\n 1

\n\" rt_line\": 300\n \"end Iin A {"confidenice:
\'likel: y\ Q assed from vfread Indlcates possible flaws n ﬁle read\ng logic, check
| variable Urd Bafore memepyt ey mboll \pst freadtin 1 n,fin Vil pathl
! \srelibsndie/sre/common. n \* St 0l Vend fifel”: §70.4n cunﬁdence\" ; Viikelytn

I Vreason' \'Header read process may e high potental for

! memcp (size i Sy cader readin 1n {1 (e T rclllbsndﬁle/src/ccmmonc A

80,\n \end line\ NCe e\, \n \"r n likel \y

Propares Gats readifor £oRyinG ation with the erfar (B2 g Sdof viread, bol\ :

'psf binheader_read An {\
l \rend linel’: 410,17 \'confidence
I theremay impact followin Ao

I \ /srcﬂ elsrc/cafc\ \n \ “start_line)
CAF files Iikel

caf_open\"\n
1\ end Tinel": 31 n “confidencel’:
! Intertaces with file /0 pr

o \ e
Inte(acts with o

Cel": \pi e \"\n
o8 for Coruntad of maltaed
\n \"file_path e

14 \n
reads; che:
'/src/llbsndﬁle/sr(/sndﬁ
ossible\",\n \"reason\": Fun
input sizes L\ sy

cti
acegures; erors could propagate affectin bol\":
Vpst openfiA\n 3 in (i vl e path\: ", oibah efossfuzz/sndfile fuzzer.ce\'n \'s it linev': 95,\n
VR St K0 CohdemCets Funk AR & rea case execution Context could

| contribute; minithal impact, f It 1S 1 T80 RmCHone oA \reymisaR: ¢ LyMFuzzerTestOnelnputiin
! Pl Tpaton ey s rprple eompliers mlm/fuzzer/Fuzzeanop cpp\” \n \"st: 50,\n
‘end line) onfidence ry unlikely\"n \'reasont \'fuzzer’s Sxtution caliback may
line\": 570, fic { Ikl\“\ i I\ \“F ihork
rocess mpu(smcmrecny, ugh mal stem from m lower functions.\",\n \"symbol":

" uzzer::Fuzz: Executelallbackn T e pad

IR e 2O Tt S0
onﬁdence\‘-\"ver¥ o

ze error from i ton=\Pneymecl) ' Sgedt L
"/home/bug_localization Va3t jsonl”, “ba chann ath
Rome/bulocalisation-agenta/work-arvara 5337 im batch 003, éon “cmurgtive path
‘/home/bug_localization“agents/work arvo/25357/curiulative_predictionis.json”, "

[©3

PP \n
Driver setips \ikely
zerDrive)

_n

Thought
Executor#0 call: extract_json

['$ extract_json(response_text="[\n {\n \"file_path\




\r/src, \.J.DS anle/ossruzz/snurue Tuzzer.cc\ ,\n
\"end_: 0 rcontidence\”: \“ver¥_l1ke1
\ ue to negativ virea
}n \"symbol\; ¥

“STArT_L1Ne\": 5u,\n
\n \"reasnn\ :

\"IAD \" rea :
le Flavs 30 File reading logic, chock variaole
A AD \Taymbol\ s \"pet fread\i\n 3 An {in
\' \"/src/hbsndflle/src/:ammon Al \isTare_Line\ s 830, \n

870,\n \"confidence\": \"likely\";\n \"reasom\
incorrect sizes; mg potential for arameters

size \r\n drsymbolyt: \"header read\i\n 5.0 ¢

Sufsre/Ubsndtite/sre/copmon. e\*, T \Vstart 'Lme\ : 980,\n
n <

e\": \"po: ssible\”,\n \"reason\":
; correlation with the

390,\n \"end_line\":
\*CAF headr. reading;
\n \"symbol\"

e e may impact following reads.
rea { n \“file _path\":
\"/Src/llbsndflle/src/ af. C\" \n \"start_line\ 120,\n \"end_line\":
140,\n \"confidence\" \“poss ble\ \n \"reaso \": \“Openlng of CAF files
ith header re: cl for currupted or malf
J\n Visymboly "ca pen\ n { ath\":
dti \"start T\ \*end_line\":
0,\n_\"confidence\": \"pos: én \"reason \"Functlon interfaces
ol

with' file 170 procedures; rers ropagate affectln% input

s \" AR s{mbol\“: {"psf_open_file\"\n {\n \"file_path\":
\"/src{llbsn file/osstuzz/sndfile Tuzzer. co\ls An D RN
\7: 165 \n \Veonfidencet: \Tuilike ly\" \n Ureasonts: \Pfest

oo oo Nibute: TrnTnY inpact ault is in
n Tsymbotat - \CLLVMPuzze rTest neIr\put\"\r\ AN {\n
er-rt/Lib/fuzzer/Fuzzertoon. cpp) " \n
end \n \"confidence
\ Very Tnlikely\":\n \"reaso \rfuzter's Sxceuion callback ma proces
inputs 1ncorrect1y, though main errors sten fron lower Tunctions. {
\"symbol\": \"fuzzer::Fuzz i eetat toack A n T an (An AP Fite pathy:
\"/sre/Tlvn- ro]ect/com ller rt/'l1b/fuzzer/FuzzerDrlver :Pp\ An
\"E2art Tinekr Qe n \"confidence\
\'-very_unukely\" 0 \”reasoﬁ\ river setugs likely; not directly
inplicated in memory size error from read functions.\*,\n \"symbol\":
\"fuzzer::FuzzerDriver\"\n M\nl", merge_with_last=false)

Jsreztivns g;—o]ect/come’

Thought
Executor#0 result: extract_json

Observa

G“ﬂk" frue

lm
ne’ ling
ative size ffom viread;

i

s S

[{
TR
estlgate slze handllnq in yiréad
line®:

I
| v 1
| /sm/nbsname/srum H
1 R 1

S
[ A -ader !
| parameters o memcpy Size- 1
| src/libsndile/src/common.c”, ° £ o e obiol“tbbaencer *possibler *reason 1
| Fu roparas thta'rcad ol Copying, comeTtion with the SITor Seen in hne 54 of viteng 1
| jymbol inheader readr'}, {'file_path": “/src/libsndfile/src/cat.c’, “start line": 380, "end i 1

“Confiderce , possitle, “reason’ er reading; inconsistenies there may impa
fidence"; "possibl CAF head di h act
! fcnawmg read: mbol*: "caf_read header"}, Cfile path */src/ibsndile/sre/cat.c, 'start line: !
| nd_line fidence": “possible”, “feas A fles interacts with 1
I . read “file 1
| tsrc/libsndfile/src/sndfile. possibl |
| tFunction interfaces with fl¢ 10 procedures; efrors cculdﬁpro input size: 1
sf_open file" e path: "erc/libsndfile/ossfuze/snfi i i e 105,

I nfidence”: “unlikel on Test case execution context c ntribite; mmlmallmpact |ffau|t 1
1 s in called functions. ". "LIVMFuzzerTestOnelnpyt'}, 1
| src/livm- nru]ect/compvler rt/lm/fuzzer/FuzzerLoopc ", "start line*: 1
| “confidence": “very_uniikely" Eiozep s exeution callb e mé.)uls ey, |
| L rom lower functions.", “eymbol allback’}, 1

§ src pmjecucompller rtlllblmzzer/FuzzerDr!vercpp “Sart line": fine":
1515 Eonfidence’s “very uniiket Driver sei u‘[)\ls likely; no(ulrectry ImDII:a(ed i memory |
I size'error from read functions. f" Mfuzger st 13 raw Tviim 1
1 ‘Isrc/llbsndﬁle/oss uzz/sndﬁle fuzzer.cc\*, \"start L end line\": 1
| kel Ve aue D negallve ETE L H
| Investigate size handing I viread v 0I\": \"vfrea 1

\srcfiibsndfile/src/ile_io.c\", \"start finel": 300, i 3 20, \ conﬂdence\ ; Vlikely\, \reason':
! \"Error passed from vffead indicate in file eck variable, sizes befo 1
Imemcr\ oyl piies ¥ 1
1 \vend line\:; 870, V"confidence) 1
| ntial for parameters g memcpy siz: bol H
i v srcmbsndme/src/:ommon v 7 lnet: 980, verid. ey )

e on ST cagliceY Separes data read for  SoPYing:
| yiread\" \"symboll:: st binfieadey th! 1
| 390 end e 410 Veanfiden on\ 1
| there mayTmpact ing reads.\, ¢ caf read headert"}, {1 1
| \/src/iibsndfi R STclcat e Bt e L line\": 140, \'coni aiheer 'Dosslble\' V'reason\: |
| \:Opening o, CAF files likely interacts with héader reads; check for corrupted or majformed inputs\*, \ |

\rsymboli:\"caf opent*y, {\'fie pach '/src/llhsndﬁle/src/sndﬁle Ay sart linev: 3170, \-énd ine\:
131 hONEen i dencaiiipnssiailire races with file /0 procedures; erors could !
| pio ,? ng inp Dl sizes ', \'sym i \) Ve path 1
1\ bsndfﬂeloss iobanaie uzzer oo end linet: 105, \rconfidencevs 1
1 Vunikely\", \'reason\”; ' Test case execution confext could contribute; minimal impact if fault is in |
i Iled funcncns\" \"symbol 'LLVMFuzzerTestOnelnpul\") {\‘ﬁle > path’ 1

i B\, \s art line\": 550, \'end line\*: 570,
I\ e fmence\ \"very_unlikely\", \"reason\ uzzers X callback may process inputs 1
I incorrectly, though main errors stem mlower functions. 1
I \fuzzer: | lzzer::ExecuteCallback\"}, {\"file. 1
river.cpp\”, \'start line\ ‘end line\": 315,

f A \", \"start_line\": 295, \"end line\": 315 |
1 o unlikely) Driver setups likely; not directly implicated in memory

i error from read fanctions.t erDriven'}1} ", “json_path’

home/bu tion_ager s o)

Thought
Executor#0 call: compare_|lim_metrics

$

Sompare Lin_netrics (Lin jgon_path="/hone/bug_localization_agents/work_arv
25357/1Tm_t bat:h 0003 j

chunks,json_pathi="/h
Case chinks
diffoindex ]son path="/home/bug_localization_agents/work_arvo/25357
FEA oy B A o

ofe/bug_localization_agents/vork_arvo/25357

Thought
Executor#0 result: compare_lIm_metrics

Observation

{rok": true, "detection rate"
| Jstrict | Ioca]lzatmn rate": 0.0, *

fdex
, “rate’: 0 6666666666 56666¢

3 ocarsano
Intohad fiheet o tched": 4, 453333333333 333},
dsmict Tocalization ( ‘total_groups”: 6, o i_groups”: 0, .0}, “saved_snapshot_error”

Somee

Figure 17: GPT-40 mini Divergence Tracing for case 25357.
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Prompt

Task: Orchestrate ARVO bug localization and evaluation.

Follow this high-level pipeline:

(1) Choose REP

10 e, roetype2 if it exists; otheruise /sre/Librasttice,

(2) chunk_case(root_dir=REPO_ROOT, on ./case_chunks .json")
fof 1r|dex json")

(3] aafr 1ndex(d1ff path, ouf json_p At

() markZdiff(diff_Json_path=" dx'ff hdex’ json™

chunks _]se chunks .

(5) run_sanT); parse bmary p th frum sanitized ASAN output

(6) run— dblbxnary .) ol F (gdb exists) AND (binary is

executabie) AND nizer tng ers packa e managers

7) Build and CACHE crash_log = sanitized ASAN + "\n\nBacktrace:\n" + (GDB
backtrace or "*)
+ If 2200KB, keep head S0KB + full call stack section + tail 50KB, elide

o
(8] DELEGATE to the Executor. The delegated task MUST ask for:
-"1ln_analyze(crash_log=...) - extract_json(response_text
L PreTor chiling LI anaiyze() wath no-args to bonsuie thé cached crash_log
from Plannsr
;.0ptionally: viey cource / grep_source around high-confidence Lines -

d refmement bundle
21n_analyze reFinenent_bundle:
- If available: g ublish Verified
; compare TInnetrycs [drff index
im aths<verified orraw J5
Chumke. ] 5on pather:/case chunks. 350,
Tine sThe 65’
S'FiRally: finish_task(summary=<<include metrics + paths>>)

olafsSxiract jeon (OUE pass)
ocations( 00 t=REl
Conpathe | /ditE srdex. ;50

ROOT)

Output only tool calls or delegated tasks as needed. Keep text minimal.

2

Thought

Planner call: mark_diff

/home/bug_localization_agents/work_arvo/12679

X
chunks_j son path-"/home/bug localization_agents/work_arvo/12679
case_chunk: ")

Thought
Planner result: mark_diff

Observation

 paths “home/bug #‘9cfl)\zatloniagents/workiarvcllzﬁ79/case7chunks.|son", 0

ok true, “cl
Uum chunks' Tm_chunks_with,

Thought
Planner call: run_san
(s run_san0) )
Thought

Planner result: run_san

Thought
Planner note

Observation

(. the PLANNER for ARVO bug locallzation, vou orchestrate the pipeline, call *Ilghlwelght
repo/indexing tools and runtime collection (ASAN/GDB)* yuurself and DELEGATE hea
Tehsoningevaluation to the Executor via delegate(task=

## Your toolset

- chunk caselroot dirse/src/libreoffic
x_filé_bytes=1000000)

G IndeRdit path, out Json path—"diff index.json’)

- mark dif(iffJson patii="/dT index sorT", chunks Json path="_/case_chunks.json")

out json_path="/case_chunks.json", include_context=0,

~ Rin-gab(binary_path="/vuin")
- delegate(taskryfstnngw
- giveup()

## Responsibilities

~OWN orchestration and state: start container once, choose REPO_ROOT, build chunks & diff index
once, mark diff on chunks once (unless inputs changed!
Y60 riin ASAN/GDB and cache Crash log In snvironment state.
Fer LU reasoning & evaldation: DELEGATE to the Executorwith a clear, structured task that includes:
S e e nalyze - extract json)

* Which fies t0 dse (paths to diff Indexjson, case chanks.s
« Whether to verify (publish verified locations if available) - compare lim metrics,
+ Output contract (return metrics and paths in “finish task(summar

- Aggregate results. #*Do not call giveup()" after a single delegation.** Prefer at least 2-3 refinement
Tounds unless clearly hopeless.

el

## Repo root policy
PR RIBT an existing path in this order: /src/freetype?, else /src/libreoffice.
- Use that REPO_ROOT consistently when asking the Executor to verify locations.

## Caching policy
Dﬂ NOT rebuild chunk_case / diff |ndex / diff marks unless code/diff changed.
; avoid re-running heavy steps unnecessanly J

Planner note

Observation

Task: Orchestrate ARVO bug localization and evaluation.
Follow this high-level pipeline:
() Choose REPO ROOT.

/src/freetypez Ifit exists; therwise /src/libreoffice.

i } Sk cacerIee Al R SHEH £ case.chunks json’)
3) dif Index(dlff path, out json #a
(4) mark_diff(diff Json_patl ind son ., chunkstnnJaalh [case_chunks.json”)

(3) nin San() parse brnary Raih from sanltized ASAN otitput
(©) run_gdb{binary -) ONLY IF (gdb exists) AND (binary is executable) AND never triggers

a
P ula e ci(:HE crash log = sanitized ASAN . “\ninBacktiace:\n® + (GDB backrace or ™)
ol 520K, keep head SOKG + full call stack'section + tai S0KE, elide middle.
(8) DELEGATE to (he Eeecutor. The delegated task MUST 2

- lm_analyze(crash_log=...) > extract json(re: o)
« Prefer calling (i analyze() with 6 8103 L0 Canaume Ehe cached crash log from Planner
- Qptinally: view source/ grep, source around high confidence ines - bul refinernent bundle
Slm anaa{ e(refinement bundle=...) - extract json (ONE p
- Ifavalianie: publish verined | eationst ¥ epaTo0t~REPD ROOT)

(it index Js " JGiff_index.json",

fim.J3on p
e

line_slack=t

I SiR Al task(summary=<<Include metrics + paths>>)

Thought
Planner call: chunk_case
$ chunk_case(root_dir="/src/libreoffice",
out_json_| ﬁath /home/bug_localization_agents/work_arvo/12679
cas&_chufl ")
Thought

Planner result: chunk_case

Obs:

"/src/libreoffice’ n,gath”
1 'l/éxgénse)/bug ocaisation /aGents/work arvo/1 Zb79/case._chunks json’, “num files*: 2160, "num_chunks"
G

Thought

Planner call: diff_index

s
glffglndex(diff path="/home/bug_localization_agents/ARVO-Meta/patches

out?J path="/home/bug_localization_agents/work_arvo/12679
57 fndax.json”)

Thought
Planner result: diff_index

Observatlon

38

Observation

("o 5 “asan cutgul 5
in

function on Individual Inputl=) execute thisinn fout/cl- Yartrecelved vuzzer RRUT R o
Jout/cli-uart-received-fuzzer INPUT_FILEL [IN \\nTo fuzz with afl-fuzz exgcute this:\n
afl-fuzz [afl-flags ] fout/cli-uart- e fuzzer[ N]\r\na

the process (defau

izz will run N iterations before re-spawning

mepy- e::Process(int, char**)--o Interpreter::ProcessCoapSecure(int,

‘har")\r\n\uu b[1m\u001bf’32m0x0000012m573 i locared 505 bytes insice of global varlable

‘ot::Cliz:sCliUartRaw’ cli ' (0x12f9620) of si

2184\f\n\u001b[1m\u001h 0m\u00‘1b[1m uUOlb 132m0x0000012/3800 is located 656 bytes inside of
ined in ‘cli_uart.cpp:00:8" (0x1219620) of size

global variable CliUart]
1Bd\r\n\uuﬂlbllm\uou1D[DmEUMMA

|
I
I
I th
1 1000)\
I Reading 79 bytes from
I (mp\
ocir
| £ \WUOOIBILII001b[31m~17370-~ERROR. AddressSantizer: memcpy. param overlap:
memor\( ranges [0x0000012f9873,0x0000012f98b1) and [0x0000012f98b0, 0x0000012f98ee)
| overlaplrin\u00 b 1mUO0TbIOMSCARINESS: 10 (memcpy-param-overiap)\rin #0 0xdedd79 in
I _asan_memcpy t/lib/asan/asan._ i 1 23\nn #1
1 Jx553a60 in ot rocess(int, char*)
| [srcloy threadlsrdcll/m Coap. secure. cpP 1“15 21\r\n #2 0x53a88e in
| ot cpp:781:25\r\n #3
50702 i c{Char arsighed short, ot
! /src/openmread/srr/cn/cn ST San ) 0x53531e Uart an
I uart.cpp:259: B ot 1t::ReceiveTask(unsigned char
| const¥, unngneu short) /snc/o enlhread/src/cn/cn st Gl 17a
| LLVMFizzerTestOnelnput X67d75a in 1
| ExecutefilesOnyByOne(int, char++) /src/||bvuzzer/aﬂ/arrarlvercpp SO0Bin 0x67dcbe in main |
Jsrcflibfuzzer/afl/afl_driver.cpp:338:12\f\n #0 0x7f552b6bb83f in”__libc_start_main
| (7lib/x86_64-linux-gnu/libc.so. 6¢0x2033f{\r\n A AT g st !
1 Uouticliart received:fuzzer +0xa1ce 78 An\nDEOUP TOKEN 1
I 1
I 1
I
I
|
I

nemcpy\ 4
Thought
Planner call: run_gdb
(s run_gdb(binary_path="/out/cli-uart-received- fuzzer") )
Thought

Planner result: run_gdb

Observation

true, "reason
izzer"}y

§9Ks true, *skipped
uart-re

L’°

Thought
Planner call: delegate
(s delegate(task="11n_analyze() - extract_json") )
Thought

Planner result: delegate

Observation

Thought
Planner call: delegate

$ delegate(task-"llm analyzel) - extract_json;
interest; ified locations(repd
th

view_source amund)lmes o
publ
compare_tln metrlcs(dlff ifidex_json_g

1ln_js aw_json’; chunks_jsar ./cage. s.js
Uing stackeo) flnlsh task(summary—'provme shsreemted et tnd paths
for detailed review.

Thought
Planner result: delegate

Thought
Planner call: giveup
(s giveup(confirm=true) )
Thought

Planner result: giveup

Observation




Thought
Executor#0 note

Obs

("You are the EXECUTOR for ARVO bug localization. You run heavy tools and MUST call
finish_task(summary=...) to return results.

i analyze(crash log=<string> | refinemes ., top_n=<int>)

- extact json(response_text, merge with last >)

- view_sourceffie path, start,line~ Wone, end line—tlone, max_bytes=200000)
-greps st max fesults=200)

CODV ou((f)a( , out_path: ne)
= re_fim 1 oo G e json_path, Iim,json_iath=None, chunks json_patii=None,
ine sfac
~finfsh,_task(summary=<string>)
RUNTIME OWNERSHIP:
~Do NOT run ASAN or GDB. The Planner owns runtime collection and has cached "crash log'.

~You MAY call I analyze() with NO arguments to consume the cached crash 1o from e
environment.

REFINEMENT (optional when metrics are weak):
celgrep_source to fetch code for suspects and pass them via
D ot e o I ct on(merge with last-true) (one refinement round max).
S BRI, Nevar SR the cadidate Sex. G TSRAD, alWays sat merge, with Taat_irue 56 new
predictions UNION with prior ones.

END ON-COMPARE:
On the FIRST call tc
finish_task(summary:

NO-OPANVALID CALLS:

0 NOT call compare Iim_ metrics without a valid Iim Json path,
“B5NoT i arfalyze repeatecly for the same IMput (at most ane refinement round).
~Bo NOT open files = 200K; keep total view source <3 and grep. source <

FINISH CONTRACT:
finish_task(summar,

ompare lim metrics (regardless of ok true/false), IMMEDIATELY call
) and STOP.

) must be a single line, semicolon senarated key—va\ list |ncludlng

d'?roved <uue[fa|se> prev—<ﬂnat> curr=<fioat>; "
i

Thought
Executor#0 call: IIm_analyze

(s 1n_analyze() )

Thought
Executor#0 result: lim_analyze

ihnln b
0,\n n 'confidence
Tkl is bein

cra e g iy N
with how sCill s
kcode snippet\: \'static dint; tscnumnawm

ertn i 1
ngus R Dot Reestvetliran |
R ST

Thought

extract_json(response_text="[\n
\"file_path\ "/src/ogenthread/src/c i
i_uarf.cpp\”,\"start_line\":90,\"end_line\":91,\"confidence\":\"likely\"
6verlap In memcpy suggesTs an issué with how 'sClilartRaw
ol\":\" :Uart::ReceiveTask\",\"code
snippet{”:\"static Sints t sClanrtRaw[2184] \\mVF Rl
merge_with_last=false)
Thought

Executor#0 result: extract_json

Observation

ind nks._json h>; lim_json | or none>;
| gb: unknow b nown W]
Thought Thought
Executor#0 note Executor#0 call: llm_analyze
Observation (s 1lm_analyze() ]
You have been delegated a task:
I Use the cached crash log pmduced by the Planner. Analyze, optionally refine with source views, then Thought
| evaluate and return nvetri 1
I 1 Executor#0 result: Im_analyze
! 1; N analyze(z # no args - consume cached crash_Iof og 3
I nactEjsun response_text, merge \ wmw last=false) # first JSON snapshot 1 .
I 3) SOURCE PEEK (optional, before coppar 1 Observation
11+ Parse crash log for file paths (e.g. e>") and function names 1 oo STy
|+ Include ALLitems from first e nracgsan (ﬁleﬂ_pa(h start line, end_line, symbol) | “0n {\n s,c/nee"m,ead/smd.m. uanc’)p\n\n
| + Prioritize files with highest confiderica. st 1 e ne e
h )Fccus on crash sta, wtra;&;gggt;ggz‘ﬂtpcp&%f I | i el arma\g mvoTvedaln e Al Uart::ReceiveTask\"\n |
1 Bl Bath Knawn: view Sourca(hie puth, St ine-40, end line +40, max bytes=200000) ' e i UL et S £l .
1. Ebsfle B SO eni YOO TOots s e FoSRSA 0] and W, Cource the best match |
| Redlines: <5 view source and <2 rep_source; skp fles >200KB 4 Thought
SY REFINEMENT (0ne pass oniy. opeio . q
I+ im analyze(refinement bundie—{ " “source slicest, (..} D) ! Executor#0 call: extract json
| § i bu"d‘te ;vt‘m i )#UNION it the first hot ]
| + extract json(response text, m e with the first snapshol '
| 6) oompa'ieﬂllm |mp? ‘fs‘ it |ngexgsbon path="_/diff_index " | f\.‘é{g“—{s°”"’es"°"se ;ﬁ’éﬁmad/src/d
[t A A RS 1 Ui UarE cpp\ "\ "AEhre Linen 506,y end Tine\s:91,\"confidencel 1\ "Tikely\"
g 4
I line Siack= 1 ,\"Feason\":\"6lobal variable % TiVartRaw' involved in memcpy
1 7) finish_task(summary=" 1 overla
| strict_localization rate 1 error. ? \"symbol\":\"ot::Cli eceiveTask\",\"code
1 ﬂg’g'ﬂd“ﬁt’" gﬁl ] snippet "Static u1nt8 t sCliVartRaw[2184];\\m\"}\n]",
\ gdb=uni ») herge with last-false)
Thought Thought
Executor#0 call: [Im_analyze ¢
= b2 Executor#0 result: extract_json
(5 tn_analyze()
Observation
Thought
Executor#0 result: Im_analyze
Thought
Observation _ Executor#0 call: [Im_analyze
r“n 3 m “crash”, “text": *[\n le < \srclopenthread/src/clicl uart.cpplin 0
{start nne\ line D,\n[ . hdancat y HikenA AN \ reasont": {Grobal variable ] ($ ln_analyze() ]
| rations, as infcat 2 By AddressSanitizer report\",\n 1
n \"code_snippet\”: \" static uint8_t |
_____________________________________________ J Thought

Executor#0 call: extract_json

$.xtract json(responce text="1\n {\n \'file path\
" read/src/d’l/cll uart.cy P\H \n T star
n \econfiaen i Tolery et
T50artRan: 4v ps 16, nencpy operations, a

.

ode_sn: et\”é \" static uintg_t
h_last= fz’f

eI rocesscommand\e o
SClanI’tRBW[ZIE‘” \"\n }\n]", merge_wit

Thought
Executor#0 result: extract_json

Observation

Thought
Executor#0 call: extract_json

% extract_lson(respnnse text="[\n
Eenthread/src/c i

cpp\ J\"start, \"end_line\":90,\"confidence\":\"very_li
, \ alomat varisbis Tetricns: cuuartkaw overlaps in

mefcpy opera Lons as indicated by AddressSanitize

report.\" ,\“s¥ ho'l\” \'ot rocesscommand\ ,\"code

sn1ppet\ : atic uints ‘t scl uartRaw[uaAl \"F\n]"

merge_with last=false

Thought
Executor#0 result: extract_json

39

Executor#0 result: liIm_analyze

Observatign_

V2 Vsrclopenthread sreiclicl uart.cpp\vAn
e likelyy\n Vireason': \'Gveriap in memory
e.\"\ Rn N§ sémbol\'

[\\ {\n \"file
| liney 3 \n \"confidence\": \"
.?\' bal variable potentially

‘\n H\n]" )JI

Thought
Executor#0 call: extract_json

% extract_lsnn(respnnse text="[\n

A" il /u{enthread/src/
<l Uarthepp\” . \"start Line\" vend_Tine\!:91,\"confidence\:\ very il
1yY", \" Feasony \"ove“tap 1n memory ranges indicates misuse of the gldl
Karx able potentisl

rt: :ProcessCommand\"
snippet stat1c ot: cuuartkaw sClilartRaw;\\n\ )\n
merge_with_last=false)

Thought
Executor#0 result: extract_json

Observation

true,
o and e
ofthe e global

\"/srcﬁ:pen(\hread/src/cl It
ves

DR, atart et ob! gl\kely\"

reasony in memory rangés indicates misuse ST Qiobal Vabisoi potentlally de ed

re.\", \*symbol Cii-:Uart::ProcessCommand\", \"code_snippet\": \"static ot::CliUart

sCIluartRaw \\n\'&]} foson paty
gen

1
——
Thought

Executor#0 call: view_source

star end_

[s visn source (File_peth= /s c/openthread/erc/cli/cli_uart. cpp”, 1

30, max_bytes=200000)




& .
Thought

Executor#0 result: view_source

50; "end_line": 130, 0

/src/openthread/src/cli/cli_uart.

eni % P(name falled: Inappropriate joctl o BBvicanaT S 1

CPENTHREAD CONFIG ENABLE 2 #include <Openthread/platform/debug varth>\n53 |

GandinnSa \nnS ST O1 CLIUART LOCK HOR FILENS 115 i I

OO I ST IRTR U RE e sl 0 P e Lo s e ez e
yaft clroutpuling3 = Defgult Implementation docs aothingl #ifndef

UART_OUTPUT LOCKInG7 s#define OT CLI UART N LDCK() e to Aineo (W70 } !

while (0)\n71 #endif\n72 \n73 /*\n74 * Macro to Telease the exclusive lock of uart cli out 1

Default implementation does nulhlng\n?ﬁ e s Snact OL LT UARE OBTPUT UNLGCKn7O ]

EXS A B R R g T R I I

xenmr// OT CLT UART LOCI 6 \n87 namespace ot {\n88 namespace Cli {\n89 \n90 static |

NED_VAR(s! o rtRaw, slzeoi(uart), uint 54 | DAnOL \nd2 extern V'CY vol

oxclluanmut(orlnstance *ainstance)nd’s {in94 Insfance +instance = static_ cast<nstance :

]

]

]

]

]

]

]

]

vz{@instance)inds \ndo Server.issetver - new SClGartRawy Uart(lnstancei R0 1308 \n99 exterm
VC% void ot jUartsetUserCommands const ofCliCommand uints th)\n100
{\n10: ersServer>Getlnterpreter().SetUserCommands(a T eer G, ALength RT3 in103
n104 ex(ern otClilartOutputBytes(const Uints t *aBytes, uint8_t al én 105
eSS CERNL A PIELar 1 QutputBytes(adytes, Srenatn107 Rn106 1n
olclluanoulﬁulFormal(cunsl e 1 T Bl A o O eAD SO 13
n114 va end{aAp \nns }\nile

il 17' xtern\ C\ void otCIanrtOutpu (const char *astring, umt 6 talength

P T L T AR

talen

Output(a
o(ChUartAppendResu ReotEnor

m/m

:Uart(Instance

N J

it
2

:sServer->Getinterpreter(). Au endResultgaErmr) \n125 )\nue\ 127 Yart:
CoNni28 - Serverlainstanceln 20 (nl 0n”

erve
* 0 mRx “eiro

Thought
Executor#0 call: [Im_analyze
1lm_analyze(refinement | hundle-("source slices”
/i;%openthread/src/cll/cll Uart.cppri—{"start line": 50, "end_line":
Thought

Executor#0 result: lim_analyze

Observation

Thought
Executor#0 call: compare_|lim_metrics

camﬁare Uln_netrics (diff_index_json_path="/hone/bug_localization_agents
arvo/12679/diff_index.json

{In_3son_path="/hone7bug._ Totalization_agents/vork_arvo/12679

Tln outpd n"

churiks_json_pat

/home/bug_localization_agents/work_arvo/12679
case_chunks~json" k=0)

line_slacl

Thought
Executor#0 result: compare_lIm_metrics

Observation

e, "detection rate’

0.0, *localization_rate": 0.0, “strict localization rate’
locallzation agents/work arvo/1 2676 ot b aadn

o r:
“lim {son path'. "/home/bu

ome}] ug Tocalizatol Tk arvo/12679/case chunks.iso
g localization afgen(s/wor 0/12679/diff_index.jsor
e and a0, “rate 0.0 ipdated chunks
g fines”: 0, mewly m: ched": 0, “rate”: 0.0},
“matched groups' 0, ‘rate
Executor#1 note

Observation
(ou are the GG G e el Y G ey e e U e N

finish_task(summary: 0 return results.

TOOLS:
- lim_analyze(crash_log=<string> | refinement_bundle=.
- eXtfact Json(response text, merge with ast--<bool>)
- view source(fle path, start line=None, end lingNone, max_bytes=200000)
- grep sourcefpatt ", max fesults=200)
- copy- uul(f?a

im metrlcs(dlff o) ¢ json_path, lim_json_path=None, chunks_json_path=None,

top_n=<int>)

o cask(summary=<smng>)

RUNTIME OWNERSHIP:

in ASAN or GDB, The Planner owns runtime collection and has cached "crash log'.
AN analyze() with NG arguments to Consume the cacnad crasn, 100 from the
environment.

REIENEN (sl i e o Crek

~You m: Source/grep_source to fetch code for suspects and pass them via

iim ‘ananvzeirefinernent bundie Jicexract json(merge with last-true) (one refnement round max).
- IMPORTANT: Never shrink the candidate set. When refinirig, al#ays set merge_with_last=true so new

predictions UNION with prior ones.

END-ON-COMPARE:

-On the FIRST call to compare_lim_metrics (regardless of ok true/false), IMMEDIATELY call
finish_task(summary=...) and STOP.
NO-OP/INVALID CALLS:

- Do NOT call compare lim_metrics without a valid lim json_path.
ZBo NOT feruniim anaB/ze repeatedly for the same inputs (at most one refinement round).
- Do NOT open files™200KB; keep total view_source <5 and grep_source <

FINISH CONTRACT:

) must be a singleine, semicolon-separated ke,

al list including:
=<float>; strict_localization_rate=<float>;

h>; llm_json_path=<p

cti

|meved <uueva|se> prév=~<float>; curr= ioat>;
iff_ind ; chunks_json_p

( gdb=unk b n

h or none>;

Executor#1 note

Observation

I/;ou have been delegated a task:
Use the cached crash log p nmduced by the Planner. Analyze, optionally refine with source views, then
evaluate and return metri

Y \_analyze() # no args - consume cached crash_log

2) extiact Jeon(response text, merge with Iast—false) # first JSON snapshot
3) SOURCE PEEK (optional, before corppare)

; Parse crash log forflle paths (e.g., "src/ ") and function names

« Include A Ct_json e

e m irs
* ERita Hias with THGRGAE CoNTGGTLs Hom 12t anayas-
Al uen et o T 2 fmmes

oo CEIK S et (o ol

o K Vi Soarcs (bl ath, 2ot line-40, end line +40, max bytes=200000

. Elsle $rep, source(symboIUNCHioN, 100t 51c"; Max résults=20

ines
Redlines: <5 view_source and <2 grep_source; skip files >200KB
5),REFINEMENT (ohe pass only, of upuona‘l .

)
) and view_source the best match

]
]
]
]
]
]
]
path, start line, end fine, symbol) I
]
]
]
]
]
]
'

i w"u';ource) “s'ﬁcfs?‘r'&r?)step
it ) £ UNION with the first snapshot
i index.

>; detection_rate=<...>; localization fate=<...>;

; improved rev=< 1
i index.json; chunks Jeon. path = /case. churiks.json; lim_json_pat : |
nown”)_ v
Thought
Executor#1 call: Ilm_analyze
(5 n_analyze() )
Thought

Executor#1 result: lIm_analyze

[ (o tme v
| start linel’: 90

li_uart.cpp\"\i
_art.cpp\"\n

kely\ \n Y ‘reason\”
sing s drash\"n ¢ sxjmbo\\

1
SN

Thought

Executor#1 call: extract_json

$ extract_json(response_text="[\n {\n \"file_path\":

\"/src/op Ea\ hread/grc/crllcll uart.c P\” \r\ Ypstart line\": 90,\n
\"end 'Llne\ 9 \"confidi ence\" g Ly\", \n \"reascn\” \"G'lobal
var1aE'L ClanrtR rlaps 1r\ mefcpy usage, causing the
h.\", \n \ Symbol\" \"o Uar ceiverask\"

\"code Snlp{ T\ \”statlc Dt C'lanrtRaw sClanrtRaw, // 90\"\n }\nl",

merge_with_last=false)
Thought

Executor#1 result: extract_json

tart line’
riapsin 1
“static

JJsiclopenthread/sre/cli/dl uart cpp;
Global variable ‘ot

[(\"ﬁle a(

nfiden
| usage causlng the cras%\"
\'static ot::CliUartRaw sCliUart

1vo/12 J

Thought
Executor#1 call: view_source

ine" 90, “c
| memcpy usage, caus e hinne
9 scnuarﬂ?aw 1l 90")1{ s
rclopelnmreag/src/cll/dl vart.cppt’, vistart finel- 50
I

:sCliUartRaw’ overla)
ecelveTask\ \"code_snippet
ome/bu tion_age:

/src/openthread/src/cli/cli_uart.cpp”,

$ view_source(file_pat
30, max_bytes=200000)

start_Tine=50, end_

ine=.

Thought
Executor#1 result: view_source

s /srcjopenthread/srcjcli/cli uart.cpp, "start line’: 50, "end_line": 130,

1 Yeop % P( Inappropriate igctl for B cwarins1

| ORENTHREAD: CONFIC ENABLE DERUS CRRTiRS Hinclie <openthreadlplaﬁorm/debug varth>\n53
| Eendinnbd \neS #ifaer 0T CLI DART LOCK HDR FILEVIS0 \no /'

| OT CLIUART 1OCK HDR FILEW58 \59 #ef5e\n6D \no 1 acguire an exclusive lock of
A outgut\nes Default implementation does nothin AR N6 S Anee Sime

1 67U UART GUTPUT LOCKnG] #define OT CLI ART GUTPUT LOCK() \nb8 do 169 { W70

| whle (0)\n71¥endif\n72 \n7. s

Gt bt Lo b8l FRES I8 ST P A L e LT L ol
| #define OT CLI UART_OUTPUT UNLOCK() Wn80 do \\n81 { \\n82°} while (01\n83 #endif\n84 \n85

| Fendif 1 OT LT UART LOCK. HDR FILE\N36 \1N87 namespace ot {1188 namespace C1 li {\ng9 \n90 static
otDEFINE ATIGNED VAR(sGlartRaw, sizeof(lart), uint62. tLn91 \nd2 extem V'CY v
: gcilUarthitlotinetahce +alnstance)ino3 {ino4 Instance instance - statlc casl<\ns(an
1
|
|
1
1
1
|
|

4+ Macrd to Telease the exclusive lock of uart cli outputin7s

o
\n98 \n99 extem

#>(alnstance):\n95 \n6 Sel hew (&CHUartRaw) Uart(ins
OV v tCIanrlS CtUs IO mimanas(canst StCICommand *aUserCommands, u i th)\n100
{n10T Serv erver->Getinterpreter().Se UserCommands(aUserCommands, A IH LI s

wnlos extsern CV* void otCliUartOutputBytes(const uint8 t
erver-
o(CIanrtOu(Bu(Forma (Const char *aFm

“aBytes, uint8 t aLength)\n105 {\n1
>Getlnterpreter().QutputBytes(agytes, aLengti:\ni07 n108 nl0s extem '\ void
10 (L vo. It s \iLL2 va Start(an aFmiini1s
static_cast<Uart *>(Server:sServer)- >0utnutronuatwarm, AplnLL4 va end(asplnlLs Jnilo
i1 7extern VC\ wold ofCilartOutput(canst char fatring, it GlaLenqm) 118 ({119
Server:scerver = Outpu(aSiring, al ength):\n120 }\n121 122 extern V'CY v
olCIIUartApDendRe ult(otError afrmor\n123 {\n12
Server::sServer->Getinterpreter(). A eendResul((aError) 125 1126 \)127 Yart:art(instance
Lalnstancel\anB Server(alnstance)\n129 {\n130 mRxLength = 0;\n" I}

Thought
Executor#1 call: Im_analyze

[ 1ln_analyze(refinement_bundle={"source_slices

"/sre/openthread/src/cli/cli_uart.cpp”: {"start": 50, "end": 130}}}) ]

Thought
Executor#1 result: lIm_analyze

Observation

Thought
Executor#1 call: compare_|lim_metrics
$
Compare. Lin netrics (diff_index_json_path="/hone/bug_localization_agents
worl arv0/12575/d1ff index. j
1lm_Json_path="/home7bug_ {otatization_agents/work_arvo/12679
im outpu .tmp. on”

'/home/bug localization_agents/vork_arvo/12679
line_s 0)

Thought]

rue, “detsction ral

"strict localization_rate":

q"nﬁ

I json path® rvo/12679/llm on
1 Jchunke Json path’  localization agents/work arvo/12679/Case chunks.json’
A oo jaon path’ g localization agentsMOTK arvo/12679/dI Index i

um,_defected and G\
8, "matched

i ﬂomllzatlon

Figure 18: GPT-40 mini Baseline for case 12679.
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