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Nonconvex optimization problem:

Ø Workers (! = 1,… , &) independently compute 
stochastic gradients to find a near-stationary 
point of the loss function

Ø Data heterogeneity = worker ! has their own 
local data and expected loss function

Ø System heterogeneity = worker ! needs '!  
seconds to compute a stochastic gradient

Problem Setup

KAUST

Ø Vanilla ASGD ((" = )*&+,. ) targets frequency-
weighted average = wrong objective

Ø Idea: Rescale stepsizes to ensure aggregate 
stepsizes are equal across workers, (" ∝ '!!#$

Ø Rescaled ASGD targets correct objective

Algorithm

Theoretical Result

optimal leading term

Ø Asymptotically optimal time complexity, no 
idle workers, no memory overhead

Ø Competitive performance on MNIST benchmark

Comparison


