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 *** است آزاد مندانعلاقه عموم برای شرکت ***

In this presentation, we first discuss on the major challenges in designing scalable 

distributed learning/optimization methods: communication overhead, 

computation load, and convergence speed, and elaborate on the deficiencies of 

the existing distributed learning methods to address these challenges. Then, we 

introduce the proposed approach of hybrid-order distributed stochastic gradient 

descent (HO-SGD) which strikes a better balance between these three than the 

previous methods, for a general class of non-convex stochastic optimization 

problems. In particular, we advocate that by properly interleaving zeroth-order 

and first-order stochastic gradient updates, it is possible to significantly reduce 

the communication and computation overheads while guaranteeing a fast 

convergence. The proposed method guarantees the same order of convergence 

rate as in the fastest distributed methods (i.e., fully synchronous SGD) while 

having significantly less computational complexity and communication overhead 

per iteration, and the same order of communication overhead as in the state-of-

the-art communication-efficient methods, with order-wisely less computational 

complexity. Moreover, it order-wisely improves the convergence rate of zeroth-

order SGD methods. Finally, through various empirical studies, we demonstrate 

that the proposed hybrid-order approach provides significantly superior 

generalization than all the baselines, owing to its novel exploration mechanism.  
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