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Why mamba 2?

- SSMs are disjoint from attention
- Mamba-1 training is less efficient than attention



Contribution

- The SSD model refers to a specific standalone layer, like attention or 
an SSM, that can be incorporated into deep neural networks

- The SSD algorithm is an algorithm for computing SSD layers much 
more efficiently than previous SSMs



Modifications (Mamba-1 vs Mamba-2)

● A_t is scalar vs diagonal
● Multi-head vs different head for each channel



Mamba 2 architecture



Metrics and conclusion
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The Theory (SSD)



Attention view (duality and comparison with linear att)



Attention view (why it works so)



Attention view



SSD summary
 



SSD vs SSM vs Attention



SSD conclusion



The Algorithm



- Mamba-1 bottleneck - parallel associative scan (no tensor cores)
- H100: 989 TFLOPS of BF16 matmul vs 67 TFLOPS of FP32 arithmetics
- Goal is to leverage matmuls

Mamba-2 vs Mamba-1



From Recurrence to Matrix Multiplication


