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Distributed Learning Challenge

Distributed optimizati in f(x)=-) f
istributed optimization min, (x) p Z (x)

Distributed methods with gradient compression
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Distributed Compression Methods

Problem: Diverge for biased, contractive compressors (Beznosikov et. al, 2024).

Elg —C@)l? <1 -a)lgl® for ac(0,1].

Solution: Apply error feedback, e.g. EF21 (Richtdrik et. al, 2021).
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EF21 Convergence under Standard L-smoothness

Assume
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Problem: [-smoothness limits applicability of EF21 for several ML problems.



Generalized (L, L;)-smoothness

IVF(x) = VIl

< Lo+ Ly sup [[VFf(u)|.
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LSTM by Zhang et. al (2020).
e Recovers IVFEI=V ()] < Lo when L1 =0.
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e Captures problems standard smoothness does not hold, e.g. training DNNs like LSTMs.



EF21 Convergence under Generalized (Lo, L;)-smoothness

Assume
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LSTM by Zhang et. al (2020).
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Vacuous bounds




|EF21||: Error Feedback with Normalization
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Conclusion

e Normalization stabilizes EF21 under (Lo, L1)-smoothness.
e ||[EF21|| under (Lo, L1)-smoothness with the same rate as EF21 under L-smoothness.

e Extension to stochastic optimization: ||[EF21|| with momentum and stochastic gradients.

Q & A at the poster session!



