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Motivation

Apply
Arbitrary projectYour research idea
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Motivation

Prerequisite for many SE experiments:
Project is set up and tests are ready-to-run

Apply
Arbitrary projectYour research idea
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Motivation

Apply

Setting up an arbitrary project is hard

■ Many languages, build tools, and test tools

■ Complex dependencies

■ Informal, inconsistent, and missing documentation

Arbitrary projectYour research idea



2 - 4

Motivation

Apply

Setting up an arbitrary project is hard

■ Many languages, build tools, and test tools

■ Complex dependencies

■ Informal, inconsistent, and missing documentation

E.g., automated scripts of GitBugs-Java:
66,042 repositories → 228 executable test suites

Arbitrary projectYour research idea
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Analyze

E.g., static analyzers,
fuzzers, profilers

Arbitrary
analysis tool Arbitrary project
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More Motivation

Analyze

Applying analysis tools is hard

■ Setup of analysis tool

■ Setup of target project

■ Applying analysis in a meaningful way

E.g., static analyzers,
fuzzers, profilers

Arbitrary
analysis tool Arbitrary project
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Artifact of
the paper

Reproduce
results
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Even More Motivation

Artifact of
the paper

Reproduce
results

Reproducing research results is hard

■ Limited quality of research prototypes

■ Outdated dependencies

■ Implicit assumptions
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What Do These Tasks Have in Common?

■ Heavy interaction with the command line

■ Lots of trial and error

■ Conceptually easy, but tedious in practice
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LLM Agents to the Rescue

One or more
repositories

Task (e.g., build, test,
analyze, or reproduce)

Software environmentLLM
agent Executable evidence

of success
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LLM Agents to the Rescue

One or more
repositories

Task (e.g., build, test,
analyze, or reproduce)

Software environmentLLM
agent

Autonomous
feedback loop

ToolsLLM

Executable evidence
of success
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This Talk

1) ExecutionAgent [Bouzenia & Pradel, ISSTA’25]

■ You Name It, I Run It:

An LLM Agent to Execute Tests of Arbitrary Projects

2) AnalysisAgent [Bouzenia, Pradel, Cadar (arXiv’26)]

■ Evaluating LLM Agents on Automated Software Analysis Tasks

3) Artisan [Baek, Pradel (arXiv’26)]

■ Artisan: Agentic Artifact Evaluation
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Why Not Use a General-Purpose Agent?

Observations

■ Agents get lost when
performing complex tasks

■ A few hard subtasks cause
many failures

■ LLMs like taking short-cuts

and declare success

prematurely
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Why Not Use a General-Purpose Agent?

Observations

■ Agents get lost when
performing complex tasks

■ A few hard subtasks cause
many failures

■ LLMs like taking short-cuts

and declare success

prematurely

Mitigations

■ Define and enforce
task-specific stages

■ Provide specialized tools to
overcome key obstacles

■ Systematically validate

(intermediate) results
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ExecutionAgent: Task

Scripts to

■ set up project in isolated environment

■ execute test suite of project

URL of git repository

■ Fully
automated

■ Technology-
agnostic

ExecutionAgent
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ExecutionAgent: Overview

Feedback phase:

Autonomous
feedback loop

ToolsLLM

Preparation phase:

Guidelines for
languages,
containerization
techniques, and
CI scripts

Installation
hints

Meta-prompting Web search

Prompt ingredients
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Meta-Prompting

Example:
I want to install and run tests of a Java project. Give a
list of 10 guidelines that I should follow to achieve my
task (e.g., to figure out installation steps,
dependencies, how to run tests) while considering
latest practices and technologies.
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Meta-Prompting

Response:
1. Review Project Documentation and README
Why: Documentation typically includes installation steps,
dependencies, and setup instructions.
What to do: Check the README.md or other documentation
files for prerequisites and specific instructions for
installation and testing.

2. Verify Java Version Compatibility (...)

3. Check for Dependency Management Tool (...)

(...)
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ExecutionAgent: Tools

■ Wrapped terminal

□ Liveness check after configurable timeout

□ Remove terminal colors and special characters

■ Read files

■ Write files

■ Declare success

□ LLM must provide nb. of passed, failed, and skipped tests
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ExecutionAgent: Example
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ExecutionAgent: Results

Execution- LLM AutoGPT Flapy
Agent scripts

Built/installed 41 / 50 29 / 50 9 / 50 6 / 10
Executed tests 33 / 50 5 / 50 4 / 50 0 / 10
Results close to
ground truth *

29 / 50 4 / 50 2 / 50 0 / 10

* Up to 10% deviation from ground truth numbers of passing/failing/skipped tests

50 projects implemented in 14 languages; GPT-4o-mini
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An LLM Agent to Execute Tests of Arbitrary Projects

2) AnalysisAgent [Bouzenia, Pradel, Cadar (arXiv’26)]

■ Evaluating LLM Agents on Automated Software Analysis Tasks

3) Artisan [Baek, Pradel (arXiv’26)]

■ Artisan: Agentic Artifact Evaluation
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■ You Name It, I Run It:

An LLM Agent to Execute Tests of Arbitrary Projects

2) AnalysisAgent [Bouzenia, Pradel, Cadar (arXiv’26)]
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AnalysisAgent: Task

URL of
analysis tool
(E.g., AFL++,
KLEE, Infer)

URL of target
project
(Popular C, C++,
Java projects)

Docker container

Trace of executed
commands

Tool-specific
analysis results
(E.g., warnings, test
cases, call graphs)

AnalysisAgent
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AnalysisAgent: Overview

Advance once
container is running

Agent decides
when to advance

Each stage:
Custom prompt, incl.
summary of results from
previous stages

Docker setup

Tool setup

Project setup

Analysis run
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AnalysisAgent: Validation of Results

Failure pattern of baseline agents: Premature termination
■ Analysis tool is executed with --help only

■ Analysis of toy examples

■ Misconfigured analysis produces no results
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AnalysisAgent: Validation of Results

Failure pattern of baseline agents: Premature termination
■ Analysis tool is executed with --help only

■ Analysis of toy examples

■ Misconfigured analysis produces no results

Valid output
OR
Reject → continue
agentic loop

LLM-as-judge

Stage
summaries

Analysis
outputs
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Example: Apply KLEE to Fastfetch

Docker setup

Tool setup

Project setup

Analysis run



19 - 2

Example: Apply KLEE to Fastfetch

Docker setup

Tool setup

Project setup

Analysis run

Ubuntu 22.04 with a
minimal build toolchain
(Git, CMake, Clang, and
related utilities)
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Example: Apply KLEE to Fastfetch

Docker setup

Tool setup

Project setup

Analysis run

Installs LLVM-14, Z3, and
other dependencies, then
KLEE itself.
Checks klee --version
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Example: Apply KLEE to Fastfetch

Docker setup

Tool setup

Project setup

Analysis run
As KLEE needs bitcode, builds project
with wllvm for whole-program bitcode
instrumentation and runs extract-bc.
Checks for fastfetch.bc
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Example: Apply KLEE to Fastfetch

Docker setup

Tool setup

Project setup

Analysis run

Runs KLEE on fastfetch.bc

with conservative resource limits.
Produces concrete test cases.
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AnalysisAgent: Results

7 analysis tools, 10 target projects

GPT-5-nano GPT-5-mini DeepSeek-V3.2 Gemini-3-Flash Avg.
Agent Self-val. Verif. Self-val. Verif. Self-val. Verif. Self-val. Verif. Verif.

RAG-Agent 73% 9% 98% 6% 49% 3% 93% 23% 10%
Mini-SWE-Agent 100% 9% 100% 20% 100% 57% 87% 63% 37%
ExecutionAgent 30% 40% 63% 54% 50% 57% 86% 77% 57%
AnalysisAgent 77% 54% 97% 75% 100% 94% 100% 94% 79%
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AnalysisAgent: Results

7 analysis tools, 10 target projects

Strong models =⇒ Higher success rate

GPT-5-nano GPT-5-mini DeepSeek-V3.2 Gemini-3-Flash Avg.
Agent Self-val. Verif. Self-val. Verif. Self-val. Verif. Self-val. Verif. Verif.

RAG-Agent 73% 9% 98% 6% 49% 3% 93% 23% 10%
Mini-SWE-Agent 100% 9% 100% 20% 100% 57% 87% 63% 37%
ExecutionAgent 30% 40% 63% 54% 50% 57% 86% 77% 57%
AnalysisAgent 77% 54% 97% 75% 100% 94% 100% 94% 79%
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AnalysisAgent: Results

7 analysis tools, 10 target projects

Huge gap between self-declared and actual success

■ Especially for weaker models and baseline agents

GPT-5-nano GPT-5-mini DeepSeek-V3.2 Gemini-3-Flash Avg.
Agent Self-val. Verif. Self-val. Verif. Self-val. Verif. Self-val. Verif. Verif.

RAG-Agent 73% 9% 98% 6% 49% 3% 93% 23% 10%
Mini-SWE-Agent 100% 9% 100% 20% 100% 57% 87% 63% 37%
ExecutionAgent 30% 40% 63% 54% 50% 57% 86% 77% 57%
AnalysisAgent 77% 54% 97% 75% 100% 94% 100% 94% 79%



20 - 4

AnalysisAgent: Results

7 analysis tools, 10 target projects

AnalysisAgent outperforms
general-purpose agents

GPT-5-nano GPT-5-mini DeepSeek-V3.2 Gemini-3-Flash Avg.
Agent Self-val. Verif. Self-val. Verif. Self-val. Verif. Self-val. Verif. Verif.

RAG-Agent 73% 9% 98% 6% 49% 3% 93% 23% 10%
Mini-SWE-Agent 100% 9% 100% 20% 100% 57% 87% 63% 37%
ExecutionAgent 30% 40% 63% 54% 50% 57% 86% 77% 57%
AnalysisAgent 77% 54% 97% 75% 100% 94% 100% 94% 79%
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Artisan: Task

Reproduction
scriptArtisan

Paper

Artifact URL

Table to
reproduce
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Artisan: Overview

Reproduction
script

Paper

Artifact URL

Table to
reproduce

Download
artifact

Obfuscate
table

Output
judge

Method
judge

LLM
agent

Format
tool

Bash
tool
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Artisan: Overview

Reproduction
script

Paper

Artifact URL

Table to
reproduce

Download
artifact

Obfuscate
table

Output
judge

Method
judge

LLM
agent

Format
tool

Bash
tool



24 - 1

Artisan: Validation Mechanisms

Output judge

■ Compare predicted table to

ground truth

■ Provide partially obfuscated

table as feedback

Method judge:
LLM to classify
reproduction script into
■ Copied results

■ Last-mile reproduction

■ Full reproduction
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Artisan: Validation Mechanisms

Output judge

■ Compare predicted table to

ground truth

■ Provide partially obfuscated

table as feedback

Method judge:
LLM to classify
reproduction script into
■ Copied results

■ Last-mile reproduction

■ Full reproduction
Simply copies pre-computed,
checked-in results
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Artisan: Validation Mechanisms

Output judge

■ Compare predicted table to

ground truth

■ Provide partially obfuscated

table as feedback

Method judge:
LLM to classify
reproduction script into
■ Copied results

■ Last-mile reproduction

■ Full reproduction
Lightweight reproduction from
pre-computed, raw results
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Artisan: Validation Mechanisms

Output judge

■ Compare predicted table to

ground truth

■ Provide partially obfuscated

table as feedback

Method judge:
LLM to classify
reproduction script into
■ Copied results

■ Last-mile reproduction

■ Full reproduction
Full run of experiment
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Artisan: Validation Mechanisms

Output judge

■ Compare predicted table to

ground truth

■ Provide partially obfuscated

table as feedback

Method judge:
LLM to classify
reproduction script into
■ Copied results

■ Last-mile reproduction

■ Full reproduction

AcceptReject → continue agentic loop
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Artisan: Results

60 tables from 23 SE papers

Using GPT-5.1. See paper for results with DeepSeek3.2-Reasoner and GPT-5-mini

Success Failure

Full reprod. Last-mile reprod. Copied-result Mismatch Runtime err. Static err.

SWE-agent 0 3 4 15 8 30
OpenHands 5 7 4 12 5 27
mini-swe-agent 9 5 12 22 9 3

Artisan 24 20 2 10 4 0
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Artisan: Results

60 tables from 23 SE papers

Using GPT-5.1. See paper for results with DeepSeek3.2-Reasoner and GPT-5-mini

Success Failure

Full reprod. Last-mile reprod. Copied-result Mismatch Runtime err. Static err.

SWE-agent 0 3 4 15 8 30
OpenHands 5 7 4 12 5 27
mini-swe-agent 9 5 12 22 9 3

Artisan 24 20 2 10 4 0

Beyond successful reproduction:
Found 20 errors in published papers & artifacts
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Conclusion

■ Specialized agents successfully complete complex,
multi-step workflows

□ Task-specific stages

□ Specialized tools

□ Validation mechanisms

■ Open questions

□ Better agents vs. better models?

□ How to create specialized agents automatically?


