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Preprocessing and Tokenization 

‘cpen’

‘c’ ‘p’ ‘e’ ‘n’‘CLS’

tensor([[1., 0., 0., 0., 0.],

[0., 1., 0., 0., 0.],
[0., 0., 1., 0., 0.],
[0., 0., 0., 1., 0.],

[0., 0., 0., 0., 1.]])

tensor([0, 1, 2, 3, 4])



Positional Encoding 
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Positional Encoding 
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Positional Encoding 
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Multi-Head Attention 
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Multi-Head Attention 



Multi-Head Attention 

0, 0, 0

1, 0, 0
0, 1, 0

N = 3，offset = -1



Multi-Head Attention 



Transformer Backbone 



Transformer Backbone 
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Transformer Backbone 
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Optimization Scheduling 



Train Substring Matching 

self.model(x).shape:

[bs, L + 1, d_out]
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