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• Encoder: encode 
inputs into 
intermediate 
presentation 
(features) 

• Decoder: decode 
the presentation 
into outputs
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Rethink about CNN



courses.d2l.ai/berkeley-stat-157

Rethink about RNN

• Encoder: present 
a piece of text as 
a vector 

• Decoder: decode 
the presentation 
into outputs

this movie is great
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The Encoder-decoder Architecture

• A model is partitioned into two parts 
• The encoder process inputs   
• The decoder generates outputs

Encoder DecoderInput State Output
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The Base Class for an Encoder
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The Base Class for a Decoder

• Create state with the encoder outputs and any other infos

Pa
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The Base Class of the model
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Seq2seq
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Machine Translation

• Given a sentence in a source language, translate into a 
target language 

• These two sequences may have different lengths

need ·trucation · padding- processing · tokenization
·vocabulary
-of translation seg . HW6 : done as given .

differentsteps
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Seq2seq

• The encoder is a RNN to read input sequence 
• The decoder uses another RNN to generate output

hello world .

bonjour le monde .
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<bos>

<eos>

hidden

state

I end-of-sentence
-

↑stop .

RNN FE out1 ·; outz outs

E

↳ za
E

--sencancebegin of
-

1
RNN-Decoder Istep = Hohen
2



courses.d2l.ai/berkeley-stat-157

Encoder/Decoder Details

• The encoder is a standard 
RNN model without the 
output layer 

• The encoder’s hidden state 
in last time step is used as 
the decoder’s initial hidden 
state 

Embedding

Sources

Encoder Decoder
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Training

• The decoder is feed with the targeted sentence during 
training

hello world .

bonjour le monde .

Encoder Decoder

<bos>

<eos>

hidden

state

bonjour le monde .

hello world .

bonjour le monde .

Encoder Decoder
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