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Compressed SGD introduces error: 

We can do better by compensating this error:

1.2 → 1; error = − 0.2

1.2 → 1; error = − 0.2

Next Step

←Next_Grad          Next_Grad - error 



DoubleSqueeze
High Level: Compensating Error for Both Server and Workers

Server :

x ← x − γv̄
On All Workers (Model Update):

g(i) ← ∇F(x; ξ(i)), v(i) ← Cω [g(i) + δ(i)], δ(i) ← g(i) + δ(i) − v(i)

ḡ ←
1
n

n

∑
i=1

v(i), v̄ ← Cω [ḡ + δ̄], δ̄ ← ḡ + δ̄ − v̄

Worker   :i



Convergence Rate

𝔼∥∇f(xT)∥2 ≲
1 + σ

nT
+

ζ
2
3

T 2
3

Assumptions:

     Non Convex, with L-Lipschitz Gradient; f(x)

𝔼ξ∼𝒟i
∥∇F(x; ξ) − ∇fi(x)∥2 ≤ σ2, ∀i, ∀x;

∥Cω[x] − x∥2 ≤ ζ2

T: Total Iterations

(DoubleSqueeze)

𝔼∥∇f(xT)∥2 ≲
1 + σ

nT
+

ζ

T
(Compressed SGD)



Experiments
ResNet-18 on CIFAR-10.   8 Nvidia 1080Ti GPUs.  1 GPU per worker.  

1Bit Quantization:
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Top-k Sparsification:
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Thanks
Welcome to Pacific Ballroom #99 to see the poster 

for more detail


