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Abstract: Dynamic resource allocation is central to efficient training and serving of machine learning 

workloads across modern cloud, on-premise, and edge infrastructures. This review surveys algorithmic 

strategies used to allocate CPU/GPU/accelerator, memory, and network resources for ML tasks. We 

present a taxonomy covering heuristic and rule-based methods, optimization-based approaches, elastic 

and autoscaling systems, straggler-mitigation and coding techniques, predictive and workload-

forecasting algorithms, and machine learning / deep reinforcement learning schedulers. Strengths, 

limitations, implementation considerations, and open research directions are discussed to guide both 

researchers and practitioners. 
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