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Abstract

Against the backdrop of the deepening development of the digital economy, blockchain has emerged as a critical
infrastructure. However, traditional monolithic blockchain architectures face three major bottlenecks in large-scale
adoption: difficulty in reusing common capabilities, limited architectural evolution, and poor integration with existing
IT technology stacks. This study systematically reviews the technological evolution of both blockchain and
microservices, and demonstrates the inherent rationale for their integration from three dimensions—architectural

isomorphism, mechanistic synergy, and decoupling consistency —thereby clarifying the necessity and feasibility of
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transitioning from a “mode” to a “microservitized” architecture. On this basis, a four-layer architectural model is
proposed, consisting of, from bottom to top: the Core Infrastructure Layer, the Blockchain Microservices Core Layer,
the Microservices Gateway and Orchestration Layer, and the Typical Application Paradigm Layer. Using a cloud-
native technology stack, the core capabilities of blockchain are decomposed into standardized microservice
components, complemented by a full lifecycle management system for microservices to ensure system security and
observability. Following the principles of Domain-Driven Design (DDD), bounded contexts are used to delineate core
subdomains, supporting subdomains, and generic subdomains, resulting in the construction of three standardized
application paradigms: trusted data certification and traceability, trusted data element circulation, and trusted
intelligent cross-domain collaboration, each with clearly defined application scenarios. This technical system decouples
and reuses the common capabilities of blockchain, effectively lowering the barriers to cross-industry application. It

provides systematic theoretical support and a practical implementation path for blockchain to break away from closed

monolithic architectures and move toward an open service ecosystem.
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