MEQUHWEEE=ZX| Vol. 12, No. 5, pp. 81-86, 2026 https://doi.org/10.20465/KI0TS.2026.12.5.081

RAG 7|8t MEHX| Trace dd Ze39 HA

=
>

[
s MOSlD HEEZSE 24

Design and Implementation of a Trace Generation Framework for
Storage Systems based on RAG

Hyun-Seob Lee’

Professor, Division of Computer Engineering, Baekseok University
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A5} Aol A4 HAo|u, RAGSF 22 Al Al §89] Trace= 3/ME AHI7F EE0] T Ao of#3o] ot
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Abstract Retrieval-Augmented Generation (RAG) systems based on large language model (LLM) convert
large volumes of documents into embedding vectors, store them in a vector database, and repeatedly
perform similarity search and update operations for each query. Understanding the storage-level access
patterns induced by these vector operations is essential for improving system performance and
optimizing storage resources. However, traces from recent Al applications such as RAG are rarely
publicly available, posing a significant obstacle to related storage system research. Prior storage
research has largely relied on synthetic traces—typically random or sequential access patterns—to
evaluate storage performance. However, this approach fails to adequately capture the vector access
characteristics unique to real AI/RAG applications, such as similarity-based irregular access and
repetitive search-and-update patterns. This study designs and implements a Trace Generation
Framework that produces storage access traces derived from actual RAG operations. We construct a
knowledge base from actual Wikipedia documents, split the documents into chunks, and generate
embedding vectors for each chunk, which are then stored in a FAISS-based vector database. Vector
access patterns are obtained by repeatedly performing search operations that emulate real RAG queries,
and each vector access is mapped to a Logical Block Address (LBA) on a NAND flash-based storage
device to generate a storage access trace. The traces generated by this framework are expected to serve
as foundational data for future research on storage performance evaluation and resource optimization
for Al applications, such as RAG.
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[Fig. 1] Design of RAG Trace Generator
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[Fig. 2] Data Structure and Processing
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"document_id": 0,
"page_id": 12345,
"title"' "Artificial intelligence",

"source )
content_model“: "wikitext"

[Fig. 3] Example of wikipedia_documents.jsonl
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{
"chunk_id": 125,
"document_id": 10,
"page_id": 123456,
"title": "NAND flash memory",
"text": "NAND flash memory is..."
}

[Fig. 4] Example of chunks.jsonl
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{
"query_id": "Q000001",
"query": "What is artificial intelligence?",
"target_chunk_id": 125,
"target_title": "Artificial intelligence"
}

[Fig. 5] Example of query.jsonl
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1 | Timestamp Operation LBA Size Query ID Vector ID Rank  Similarity
2 000838 READ 654 4096 Q000000 654 0 0.909047723
3 0008381 READ 656 4096 Q000000 656 1 0.75527674

10997 0208995  READ 64 4096 Q009980 64 17 0435243964
10998 0208996  READ 31 4096 Q009980 Ell 18 0434693366
10999 0208997  READ 486 4096 Q009980 486 19 0432268858

[Fig. 6] Example of read/write trace
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