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Ringleader ASGD
Repeat until convergence

Phase 1 (collect):
Accumulate gradients until the gradient table is full

Phase 2 (update):
Perform a single model update per worker
(store the intermediate gradients in a temporary table)

Transition Step:
Remove old gradients from the table

Phase 1
Collect

Phase 2
Update

Phase 1
Collect

Phase 2
Update

Phase 1
Collect

Phase 2
Update

Comparison
No No No
Method Time Complexity Optimal idle discarded
sync.
workers work

Naive Minibatch SGD 242 (frﬂ + Tn;—Z) X X X v
IA’SGD ngxé (Tn + 7, i—z X v v v
Malenia SGD L2 (’Tn n 'ravg”—Z) v X v X
Ringleader ASGD L? (Tﬂ + Tavg”—Z) v (V4 v v
Lower Bound % (’rn TavgJ—Z) — — — —

Experiments
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