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Existing solutions
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Basic idea

Algorithm 1 SparseLoCo
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Require: initial parameters {()£ ]}, inner steps I, outer steps 7', outer learning rate «, error mo-
mentum /3, workers I, per worker training data D),..
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fort «+ 1toT do
for r +— 1 to R do

Local inner loops
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Basic idea

Compression + Error Feedback
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Basic idea

Aggregate + Outer Update
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Method
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Experiments

Method Density Loss Pseudo-Grad Size # of Syncs Quantization
AdamW DDP 100%  2.69 1.02 GB 2445 16-bit
DiLoCo (H=15)  100% 276  51240MB 163 8-bit
DeMo 0.78%  2.83 10.01 MB 2445 8-bit
DeMo 3.12%  2.86 40.03 MB 2445 8-bit
SparseLoCo (H=15) 0.78%  2.79 4.25 MB 163 2-bit

SparseLoCo (H=15) 3.12%  2.70 17.01 MB 163 2-bit
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Experiments
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Experiments

Method Density  Loss (R=8) Loss (R=16) Loss (R=32)
AdamW 100.00% 2.69 2.69 2.69
DiLoCo 100.00%  2.81 2.87 293 Method LosS
0.78% 2.97 3.00 3.09
1.56% 2.89 2.92 3.00 SparseLoCo 2.70
3.12% 2.83 2.86 292 SparseLoCo+Nesterov  3.39
SparseLoCo  c1oq, 2.79 2.82 2.88 P
12.50% 2.78 2.80 291
25.00% 2.78 2.84 3.02
Method Val Loss ARC-Easy ARC-Challenge HellaSwag PIQA WinoGrande
AdamW DDP 2.34 58.42% 32.00% 56.87% 72.25% 56.59%
DiLoCo 237 6048%  3055% = 5495%  72.85%  5556%

SparseLoCo 2.36 59.05% 32.17% 55.49% 72.85% 58.56 %




Experiments

Density Random-k Loss TOP-k Loss Quant.

1.56% 3.05 2.74 bits 1 2 3 4 32
3.12% 2.98 2.70

6.25% 2.93 2.71 Loss 479 270 270 270 270
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OpenReviewiit

Summary of the reviewers' concerns:

TEE X UEE.

1. Theoretical explanation or brief analytical justification (not necessarily a full convergence proof) is needed to clarify how the different components of the
algorithm interact and jointly contribute to the observed behavior. (Reviewers AinH and aWwe)

TEERCHRBENERENSINER (F—EE2RBWEGER) , WEEEETREARSESMAEEFARREREHMTREDNTA. (FiEE: AinH 1 aWwe)

2. Wider range of tasks and model families are needed to demonstrate generalizability and to support claims of broader applicability. (Reviewer AinH and
sxdd)

RER ZOESEENERE, LORESESHZRE ZEMAENEK. ((TieE: AinH #l sxd4)

3. The core technique of error feedback under communication compression is an established mechanism for achieving communication efficiency. The paper
demonstrates a limited algorithmic novelty relative to DeMo and DiLoCo. (Reviewers sx44, aWwE and AgZ2i)

WEESR FHIRER FROEARZ—MEINEEMNENRENS. EXETTIHETF DeMo # DiLoCo Y& EH M. (TiE#E sx44. aWwE f Ag2i)

4. The paper lacks results demonstrating improved training efficiency in terms of training loss versus wall-clock time, which is necessary to substantiate
claims of acceleration. (Reviewer sxd4)

IECERZ BRI R AR T E et iE BN EREANE R, MEHNTFRBMEENREEXER, (tE sx44)
5. The presentation would benefit from improvements in clarity, organization, and narrative flow. (Reviewers AinH and aWwE)

MRFERASWE., HOMNNERGE, FH=ENES. ((THeHE: AinH f aWwE)
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