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A Data Management Mechanism for Federated Learning Models
using a CID-based Reference and Verification Structure
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Abstract

This paper proposes a mechanism for enhancing data integrity in federated learning-based data management for
smart greenhouse environments. The proposed mechanism adopts a Content Identifier (CID)-based reference structure,
where model weights are not directly transmitted but stored in IPFS and managed through blockchain with associated
CID and verification information. This approach separates model storage and reference, enabling reconstruction of the
data management process in distributed environments. In addition, the proposed method provides a structure to
identify the location and state of model data while maintaining data integrity of model information generated across
distributed nodes. Furthermore, it supports learning across diverse environments without direct data sharing, The
proposed method maintains a constant storage cost while exhibiting increased retrieval latency, and demonstrates
consistent performance behavior even under increasing concurrent requests.
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