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Distributed Dual Averaging Algorithm

At node i: Primal x;(t) € X, dual z(t) € R%.
Dual Update:

zi(t+1) E:P4 t) + V£i(xi(t))
Primal Update:
xi(t +1) = argmin {a(z,-(t +1),x) + % ||X||§} :
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Main Results

Theorem: At each node /, optimization error at most

N 1
f(x,-(T))—f(x)_O<ﬁm>.

Dependence on convergence time of random walk on graph.

Examples:
Cycle Grid
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» Random Communication: robustness to edge failures,
high probability convergence even with randomness

» Stochastic optimization: streaming and online
applications, see stochastic versions of each f;

» Simulations and lower bound: match theoretical
predictions



