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Catastrophic forgetting remains one of the major challenges on the path to AGI:

• Continual Learning

• Fine-tuning Foundation Models

• Continual Pre-training

ZeroFlow
Motivation

Gradient bans block the model from learning and memorizing using backpropagation.
Our hypothesis

• Overcome forgetting via only forward passes. Maybe, once is all it takes!
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Contribution

• We propose the first benchmark ZeroFlow for overcoming forgetting under gradient bans.

• We uncover insights into how forward passes can mitigate forgetting. 

• We introduce three enhancement techniques, which further improve the performance.

ZeroFlow
Challenge

Our hypothesis

• Overcome forgetting via only forward passes.
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ZeroFlow
Framework

• Trajectory of FO and ZO Optimization during 

Overcoming Forgetting. 

Ø Trends of ZO optimization hold the potential to 

manage forgetting and learning.

[ICML 2025] ZeroFlow: Overcoming Catastrophic Forgetting is Easier than You Think”.    



5

ZeroFlow
Make Continual Learning Easier
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Ø Include 7 forward pass optimization methods.

Ø Span several forgetting scenarios and datasets.

Ø Less memory usage (   6x)

Ø Less runtime (  2x)
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ZeroFlow
Visualization
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Ø Trajectory of  7 forward pass optimization methods during overcoming forgetting.
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ZeroFlow
New Enhancements

High Variation of Forward Pass Enhancement 1

Effectiveness of Enhancement 3 Combining Enhancement 1/2/3

Enhancement 2
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Thank you for listening.


