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Architecture of transformer

• Consists of four parts: 
input, output, encoder, 
decoder.



Positional Encoding



Encoder

• Multi-Head Attention

• Add & Norm

• Feed Forward



Multi-Head Attention



𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑄, 𝐾, 𝑉 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥
𝑄𝐾𝑇

𝑑𝑘
𝑉

𝑀𝑢𝑙𝑡𝑖𝐻𝑒𝑎𝑑 𝑄,𝐾, 𝑉
= 𝐶𝑜𝑛𝑐𝑎𝑡 ℎ𝑒𝑎𝑑1,…ℎ𝑒𝑎𝑑ℎ 𝑊0

whereℎ𝑒𝑎𝑑𝑖 = 𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛(𝑄𝑖 , 𝐾𝑖 , 𝑉𝑖)



𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑄, 𝐾, 𝑉 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥
𝑄𝐾𝑇

𝑑𝑘
𝑉



Add & Norm

𝐷𝑖𝑛 = 𝐴𝑜𝑢𝑡 + 𝐶(𝐵(𝐴𝑜𝑢𝑡))



Feed Forward

MLP structure



Decoder

• Masked Multi-Head Attention

• Multi-Head Attention

• Add&Norm

• Feed Forward



Masked Multi-Head Attention

• The point of masking is to mask 
out future information, making the 
trained model more accurate



Interactive Attention

Calculation of Q, K, V for self-attention:
𝑄 = 𝑊𝑞𝑋 + 𝑏𝑞
𝐾 = 𝑊𝑘𝑋 + 𝑏𝑘
𝑉 = 𝑊𝑣𝑋 + 𝑏𝑣

Calculation of Qfor interactive attention
𝑄 = 𝑊𝑞𝑂𝑢𝑡𝑒𝑛𝑐𝑜𝑑𝑒𝑟 + 𝑏𝑞
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