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Abstract

With the rapid development of artificial intelligence (Al) technology, software engineering (SE) is undergoing an unprecedented
paradigm shift. This paper systematically explores the technical pathways, practical challenges, and the construction of a trustworthy
assurance system triggered by the deep integration of Al and SE. By analyzing the empowerment paths of Al throughout the entire
lifecycle, including requirements analysis, code generation, testing, and operations, and combining industry case studies, it verifies its
effectiveness in improving development efficiency and quality. At the same time, it reveals the ethical risks and technical bottlenecks
that may arise after the introduction of Al, and proposes strategies for building a trustworthy assurance framework. The study
shows that Al is driving SE from “manual coding” to “intelligent enhancement,” but it requires the development of new engineering
methodologies that integrate human and machine collaboration to address the challenges posed by complex systems.
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