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Problem : Non-Idempotent-Outcome (NIO) Tests

● Tests that pass in 1st run and fail in subsequent runs

● First studied in by Wei et al. (ICSE ‘22)

● Uncovers polluted states 

● Related to test order dependency (OD Tests)
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Example:  NIO Test vs. OD-Victim Tests 

An OD-Victim fails when running after a Polluter

If Developer adds void t6() { assert w == 0}  and  void t7() { w = 1}…
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Why Fixing NIO Tests?
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Fix NIO Tests: Limitations of Existing Approaches

● Symbolic approaches: 

Hard to find/reset polluted states 

(ODRepair, ICSE'22, Wei et al.) 

● Non-agentic LLM-based approaches: 

Limited context window & Too much noise

(FlakyDoctor, ISSTA'24, Chen et al.) 
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Solution: NIODebugger
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NIODebugger - Agentic Workflow
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NIODebugger - Agentic Workflow
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Sample Patch by NIODebugger (from eclipse-vertx/vert.x)
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5 Actions for Source Code Exploration

1. Find Method: ${method_name}
2. Find Class: ${class_name}
3. “Hypothesized” method: ${method_name}
4. Explore Similar Files
5. Directly Fixable
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RQ1: Performance of NIODebugger
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RQ2: Contribution to Real World Software
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RQ3: Ablation Study

RSCE = Relevant Source Code Extraction              DA = Dynamic Analysis
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Contributions

● First automatic approach to fix NIO tests

● First LLM-based agent for flaky test fix

● Detecting and fixing flaky tests in 1 lifecycle

● A dataset comprising zero-day NIO tests
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Future Work

● Agentic Based Flaky Test Fixing: 

 Multi-Patch Exploration, Progress Tracking, …

● Open-source (code) LLMs: 

Generalize to agentic workflow

15


