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Abstract; In this digital age, with the rise of Quting, the Internet of Things, and distributed networks, the dispersion
and diversity of resources are increasing. Innova ethods are required to ensure the secure, efficient, and fair utilization of

these resources. The effective manage

andgauthorization of distributed resources have become a crucial research issue. This
paper innovatively proposes a comprehéngive®distributed resource authorization framework based on the problem of distributed re-
source authorization usage, aimi vide scalable and customizable solutions for various application scenarios. The system a-
dopts a basic system architec ligning one or more parallel side chains on the main chain, with built-in algorithm modules
such as synchronization mechanism and supervision mechanism. Through the decentralization, immutability, and security features
of blockchain technology, the scalability of sidechain technology effectively addresses performance and flexibility issues. The re-
sults of this study have broad application potential,, not only for digital asset management, but also for areas such as loT device au-
thorization and smart contract interaction. The system design has brought breakthrough innovation to distributed resource manage-
ment, laying a solid foundation for building a more secure and efficient digital society.
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