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Abstract

This research applies and fine-tunes ModelsLLMs namely
LLaMA3.2-3B, Typhoon2-8b, and Gemma2-9b for automated
test case generation based on software requirements. Fine-
tuning was applied to the models using a dedicated dataset and
a RAG system was designed using the LangChain framework to
retrieve contextual information via similarity search This
integration enables the models to generate accurate and

responsive test cases efficiently Performance evaluation shows
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that Typhoon2-8b achieves the lowest loss 0.1543 and the
highest cosine similarity 0.877 along with the lowest Euclidean
0.4501 and Manhattan 9.7200 Gemmaz2-9b records the highest
loss 0.1971 cosine similarity of 0.8768 Euclidean distance of
0.4511 and Manhattan distance 9.7364 LLaMA3.2-3B shows
moderate performance across all metrics with a loss 0.1773
cosine similarity 0.87 62 Euclidean distance 0.4516 and
Manhattan distance 9.7489 Regarding coverage evaluation
including test coverage, functional coverage, and requirement
coverage Gemma2 - 9 b demonstrated the highest
comprehensiveness across all dimensions. It generated a wide
variety of test cases both positive and negative and maintained
the most complete linkage to the original requirements.
LLaMA3.2-3B and Typhoon2-8b ranked second and third,
respectively Expert evaluations revealed that Gemma2-9b
received the highest scores in terms of test case quality and

usability followed by LLaMA3.2-3B and Typhoon2-8b

Keywords: Large Language Models, Test case generation,
Software Testing, Coverage Metrics, Vector Embedding
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