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Abstract

The oracle problem is the problem of determining whether a program behaves correctly. It remains
a core challenge in automated software testing. While modern test generation tools are good at
generating high-coverage test cases, their oracles often merely reflect implemented behavior,
making them suitable only for regression testing. Large Language Models (LLMs) present a
promising direction for overcoming this limitation by generating oracles that could predicate on
expected rather than implement behavior.

This talk explores the emerging role of LLMs in oracle generation through two complementary
studies. First, we present an empirical evaluation of LLMs' effectiveness in generating fault-
revealing assertions, examining how prompting strategies and context size influence the quality
and correctness of generated oracles. Second, we introduce LLMProphet, a novel black-box
technique that leverages few-shot prompting and leave-one-out validation to identify incorrect
assertions in regression test suites. By treating existing tests as contextual examples, LLMProphet
detects misaligned behavior without access to source code.

Together, these studies offer insights into the capabilities and limitations of LLM-driven oracle
generation, opening new directions for test automation and fault detection.
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