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Motivation
• Transformer-based LLMs struggle with long contexts due to quadratic complexity.

• Mamba (SSM-based) improves efficiency, but still fails on long sequences 
accuracy-wise.

• Key limitation: out-of-distribution discretization steps (∆t) at inference time.



SSM Summary

S6 layer input-output behavior:



MambaExtend: Our Contributions

• Training-free framework to calibrate Mamba for long contexts.

• Scales discretization steps (∆t) per layer using learnable factors, resembling 
position interpolation in transformers. 



• Uses both gradient-based and zeroth-order optimization.

• For each Mamba layer: learn a scaling factor for ∆t.
• Keeps original model weights frozen.
• Optimizes only ∼L parameters → very efficient.
• Supports inference up to 64k tokens (32× extension).

• Methodology overview:



Calibration functions



• Experimental Results



• Efficiency of MambaExtend



Thank You! 


