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THE BUG-LOCALIZATION BOTTLENECK

If Al can't find the bug,
it can't fix it.

Keep using Claude?

You've reached your plan's message limit. You can
wait until it resets at Feb 26, 10:00 AM GMT+8, or
continue now:

Continue without interruption

Pay only for what you use

Control costs with spending caps
Track usage in real time

Works with Claude.ai and Claude Code
Auto-reload when balance runs low
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Get extra usage

Wait until Thursday

-94%

Statement-level Top-5
accuracy when file-level
localization is removed?
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m and issue fixing: A hierarchical localization framework leveraging large language models. IEEE Transactions on Software Engineering, 2026.

Real-world software repositories are massive — thousands of functions,
hundreds of thousands statements.

Localization from bug reports is difficult.
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Unbounded traversal inflates tokens, latency, and dollars — without recall
guarantees. It often can lead to this... ——
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BLAgent — Agentic RAG for Bug Localization

by Md Afif Al Mamun and Dr. Gias Uddin
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STRUCTURE-AWARE INDEXING
Abstract Syntax Tree-based chunks + file-path tags

File paths are prepended to every AST-aware chunk before embedding,
so path-like tokens in bug reports — tracebacks, import errors, file
references — directly align with their target chunk in the vector store.

DUAL-QUERY TRANSFORM
One bug report > Two complementary queries

Each bug report is decomposed into a structural query extracting code
identifiers and module names, and a behavioral query capturing
runtime symptoms and observed failures

TWO-PHASE AGENTIC RERANKING
Code skeleton scan - Evidence-anchored reranking

A ReAct agent scores candidates by inspecting file skeletons — class
names, method signatures, docstrings — then a single LLM call over
pruned implementation contexts confirms the final ranking
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IMPACT ON LOCALIZATION

+20.5%

MRR improvement
over common text chunking techniques

Top-10recall: 68.6% - 87.3%

94.3%

Top-10 candidate recall
compared to 87.3% using the base bug report

Structural: 93.0% Behavioral: 91.0%

+15.9%

MRR from agentic reranking
two-phase reranking vs. basic LLM reranking

Basic RAG: 0.734 -> BLAgent: 0.851
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State-of-the-Art Accuracy — at a Fraction of the Cost
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BENCHMARK TOP-1 LOCALIZATION ACCURACY COST & EFFICIENCY
SWE- b enc h -Lit e Dataset AutoCodeRover/GPT-40/2024 55.7%
300 Real GitHUb Bugs CoSIL/Qwen-FT/2025 61.3% 18x
11 Popular Python Repos Agentless/GPT-40/2025 63.0%
. cheaper than LocAgent with Claude-4.6
BugCerberus/2025 sa1% $0.09 vs $1.65 per bug - $27 total for all 300 SWE-
TASK OpenHands/Claude-3.5/2025 76.2% bench instances
Iden tlfy th e exact file that LocAgent/Claude-4.6/2025 82.4% o del titi
pen-source modeis are competitive
needs to be pat ched to fiX BLAgent/Claude-4.6 _ 86.7% Both outperform LocAgent (Claude 3.5) at 77.7%
a bug 45% 60% 70% 80% 90% 98% Qwen3-32B 79.7%
METRIC TOKEN USAGE OPT055-1208 78.6%
Top-1 File Localization @ Lochaent [ BLAgent
A Prompt tokens Completion tokens 1
ccuracy 300K 282.7K 3K 2.6K < $
200K 2K to localize all 300 SWE-bench-Lite bugs
No fine-tu ning/training 100K 1K 582 < $1 to localize all 300 bugs - $0.0017/bug with GPT-
. . 26.2K 0S5-120B
is required! 0 — LJ
LocAgent BLAgent LocAgent BLAgent

- T



IMPACT - 04 / 04

Find Better — Fix Better
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INTEGRATION PROGRAM REPAIR EVALUATION RESEARCH OUTCOMES
Agentless Automated

Program Repair (APR) 2@ :. e % patohes O\/ +20%

i (]
Framework (OpenAl used it o . Agentiess ot .
too) P APR Validation end-to-end program repair rate
96 - 115 bugs fixed - Validated with Agentless on
BENCHMARK SWE-bench Lite

WITHOUT BLAgent WITH BLAgent

SWE-bench-Lite (300 bugs)
é Plug-and-play with many APR system
METRIC Drop-in replacement for the localization step.

No retraining - Minimal integration overhead

Repair Rate bugs fixed / 300 bugs fixed / 300 Wcﬁs with Agentless, SWE-agent, and more.
Total Bug Fixed '
LLM for Repair 5 1 4 8 |6 7
GPT-0S5S5:1208B 5995 5 101 35 207316 MCP-powered IDE integration
Agentless BLAgent
2 6 ﬂ VSCode Copilot Inline localization as you code
Run 1 Run 2 Run 3 * Claude Code Agentic bug localization via MCP

BLAgent helped fixing more bugs with the same APR framework
and LLM across 3 independent runs.
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