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Abstract:
Today, the widespread consensus is that besides data centers at the cloud, machine
learning tasks have to be performed starting from the network edge, namely smart
devices. In this context, we will highlight key challenges in learning at the network edge,
including communication overhead and heterogeneity. We will introduce a class of novel
gradient and stochastic gradient methods that can reduce communication overhead for
solving federated learning problems in heterogeneous settings. Our methods are simple
to implement. They rely on an adaptive rule designed to detect slowly-varying
information and, therefore, trigger the reuse of outdated information, and they come with
rigorous performance guarantees in terms of convergence and communication
reduction. We will corroborate analytical guarantees with impressive empirical tests on
standard learning benchmarks.
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