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MemFlow: Memory-Aware Distributed Deep Learning
Neil Band | Advised by Abdul Wasay, Stratos Idreos

Problem: no general memory-aware frameworkIncreasing memory requirement of deep learning Bottleneck: intermediate result storage
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Higher accuracy, 
more use cases

More expressive 
distributed models

Arbitrary 
cost models

Expert 
systems Inference only

Best time given 
device limits

Feature maps reused in backpropagation
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Step 1: Construct a task graph given a deep learning model and hardware

Operator Graph Device Topology Initial Parallelization
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Step 2: Evaluate the task graph using a memory-aware simulator 

Task Graph Modified Dijkstra’s
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MemFlow locates valid and superior parallelization strategies for a wide range of memory limits
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Example: Duplicate nodes across devices to exploit favorable time-memory tradeoff
Use GPU2 space to avoid cold storage of Task 1 intermediate result on GPU1
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Memory-Oblivious Strategy (FlexFlow)
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Memory-Aware Strategy (MemFlow)
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Step 3: Perform MCMC search with a 
user-defined cost model

FlexFlow 
(Jia et al. 2018)
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Evaluate the task graph using a memory-aware simulator the task graph using a memory-aware simulator

GPU1
Peak Memory Usage: 3 units (overflow)
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Per-GPU Memory Capacity (MB)

  MemFlow

  FlexFlow


