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ABSTRACT 

The increasing number of latency-critical applications has shifted toward hybrid cloud-edge architectures, where 
scheduling interdependent tasks presents significant challenges. Existing approaches often manage dependencies 
reactively, leading to suboptimal resource utilization. Therefore, we propose DGTS (Dependency-aware GNN-guided 
Proactive Task Scheduling) Framework for Cloud-Edge systems. Our approach first trains a GNN offline to learn task 
priorities from dependency graph structures. When a new task set arrives, the pre-trained GNN model is used to 
proactively infer priorities online. This learned structural importance then guides a dynamic scheduling algorithm in 
making real-time, intelligent offloading and preemption decisions. 
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