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Idea: Compression that
supports all-reduce

Ee [fz(w 5)]

INntSGD
Vd

N

1

o Ok 1

—TInt(ay o gf)

t] +1,

with probability p; Ly ],

E[|Vf@Eh))?] =0

Properties

10[Q(g)] = gF
=V fi(x")

Convergence

Theorem.

Smooth nonconvex:
(a+e 4 [ f“f)
Vkn k

Lk
¢ 195 ]

t with probability 1 —
], p YL P Smooth convex:
0 *
E ~ky ¥\ — o«te lz” == ||
Example ) = Jan)] = O Ui+
1 Non-smooth convex:
0.089 Oék 8.9 Tt 9 _ 0.09
~k * . o-+e
—0.01 1| AT —1 | ap [ —0.01 || \E[f(@F) - f(z*)] = (9( + )
e — .—k> vk vk
0.05 5) 5 0.05
0.023 2.3 2 0.02
. Supports  Supports Provably Fast Works without . ResNet18 ResNet18
Algorithm all-reduce  switch works compression error-feedback Adaptive Reference Sl = ‘, PP
IntSGD v v v v v v Ours 90 90
- > >
Heuristic v v X v v X Sapio et al. (2021) 5 @
ItSGD S 30 2 80
PowerSGD by by
(th:(')retical) v X v X X X@ Vogels et al. (2019) 4% 4%
PowerSGD 0 n
(practical) v X X v/ X X Vogels et al. (2019) & 70 ol SGD & 70
) Heuristic IntSGD(8-bit) IntSGD(8-bit)
NaSaD X v v X 7 NA - Howvithetal. 2019) —< Heuristic IntSGD(32-bit) — INtSGD(32-bit)
QSGD X X Ve ve Ve N/A Alistarh et al. (2017) 60 60
0 50 100 150 200 250 300 0 50 100 150 200 250 300
SignSGD X X v v X N/A  Karimireddy et al. (2019) Epochs Epochs




