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Abstract

With the recent shift toward development methods utilizing generative Al and Al agents, the
software industry is experiencing accelerated development. However, this approach does not
generate any intermediate artifacts —such as use cases, use case scenarios, and object artifacts—
between requirements and source code, resulting in a critical problem where requirement
traceability cannot be established. To address this issue, we propose a technique that utilizes Large
Language Models (LLMs) to recover these missing intermediate artifacts and assign trace links
during the recovery process. The proposed method performs forward recovery, which generates
use cases solely from requirements, and backward recovery, which recovers use cases solely from
source code. This bidirectional convergence approach increased use-case recovery coverage from
65.5% to 75.1%, a gain of 9.6 percentage points, and improved trace-link recall.

W keywords : Requirement Traceability ; Intermediate Artifact Recovery ; Bidirectional Convergence ; Large Language
Model ; Use Case
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