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Abstract: In the context of digital tran ati*, migrating from traditional centralized databases to distributed architectures pres-

ents core challenges including sem dobflicts in heterogeneous data models, business continuity requirements, and inefficient
manual conversion processes. r proposes an intelligent transformation framework named AUTO-MIG, whose core innova-
tions lie in an intelligent decisiohfnaking mechanism that deeply mines intrinsic data relationships and a high-performance execution
engine adapted to large-scale heterogeneous environments. AUTO-MIG innovatively employs graph neural networks (GNN) to auto-
matically uncover complex inter-table relationships embedded within database schemas and combines a multi-objective optimization
model to intelligently determine the optimal storage strategy, thereby enhancing the automation of cross-model data transformation.
Furthermore, the framework incorporates a uniquely designed dual-mode log capture mechanism and a stream-batch hybrid cleaning
pipeline to achieve low-latency, highly reliable synchronization and cleaning of massive historical data and high-frequency real-time
changes. The framework has been successfully deployed on containerized platforms and validated through a large-scale educational
training system data migration case. The results demonstrate that the GNN-driven relationship discovery significantly improves com-
plex query performance, while the dual-mode collaborative execution engine considerably reduces total migration time and optimizes

resource utilization efficiency. This provides reliable technical support and a practical pathway for enterprise digital transformation.
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