DINO: Distributed Newton-Type Optimization Method

Rixon Crane, Fred Roosta
School of Mathematics and Physics, University of Queensland, Australia.

* Lipschitz continuous gradients, gives global sub-linear convergence;
* Plus Polyak-Lojasiewicz (PL) inequality, gives linear convergence.
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Update Direction

Broadcast weights: wy
Reduce gradients: V f;(wy)

Broadcast full gradient: g; = V f(w;)

Compute:
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Update direction: p; =

%;pt,i-

Step Size (Example)

Broadcast update direction: py

k

Reduce: {f(w; + wjpt)}jzo.

Choose oy = w’ for largest j such that:
f(we +oupr) < f(We) + ap(Pe, 8t).

Let Wiit1 — Wy -+ APt
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