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Motivation

*Scenario: Running Minibatch Stochastic Gradient Descent (SGD) on a
heterogeneous cluster of 1010 workers.

Batch Size: 10.

*Fastest (but wasteful) Method: Request gradients from all workers
asynchronously and use only the first 10 responses that arrive.

*Problem: This method discards the work of at least 1000 workers,
wasting their computational resources.

Problem setup
*Workers: n, Stochastic speeds X;
*Batch Size: B
*Naive Policy: Request from all n, use first B — Wastes n—B jobs
*Goal: Find optimal request set size B to balance speed vs. efficiency
A:={a eN":|a|, = B}
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Sub-exponential random variables
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X||p, :=1inf{C > 0 : E[exp(|X|/C)] < 2}

Confidence Interval
sy = max { /i — conf(i, k),0}

o (5 b s
conf (%, k) = { ° K K; v

+00, KF=0

Theoretical Results
Proxy loss
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Guarantees
Cxk < (1+4+4n In(B))Cx + O(In K)

Cx := KE|[C(a™)], a" € argmin E|[C(a)]
acA

Experiments

Multiple devices, unknown speeds?

Network: CNN with 3 convolutional layers
and 2 fully connected layers
Optimizer: Adam with constant learning rate of 8 x 107°

No problem! B2, n=5l

Xi ~ 29+ Exp(29i), forall i€ [n]

ATA learns and adapts to minimize o (1 (5250, )

FTA: Fixed Task Allocation
GTA: Greedy Task Allocation (asynchronous batch

computation while maintaining fast

collection)
° ® ® ° UTA: Uniform Task Allocation
distributed ML training.
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