Disclaimer:

The contents of this talk do not
necessarily reflect the quality, rigor,

and integrity of my lab’s actual
technical work.
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Question:
How much energy does learning

require?
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ImageNet Dataset

Russakovsky, O., Deng, J., Su, H., Krause, J., Satheesh, S., Ma, S., ... & Fei-Fei, L. (2015). | enet large scale visual
nition challenge. arXiv preprint arXiv:1409.0575. jweb]
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Two costs: Thetwork + Tmemory
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TwO COSsts: Tnetwork + Tmemory

A fixed comm-bound algorithm + fixed problem size + fixed machine peak:

XPU flop/s
XxPU memory bandwidth
Then ~ O(B)

Let B

Tnet ~Y O (BK o /Bmem> : K —= (d — 1)/d (d-dimensional torus)
link

B = “balance” — Kung (1986); Hillis (1987); Callahan & Kennedy (1988); Blelloch, Maggs, Miller (1994); McCalpin (1995); Williams et al. (2009)
See also: Czechowski et al. (ICS’2012); Young & Vuduc (PMES’20106) 9
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Performance (single GFLOP/s)
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