Exercise Solution

Exercise 11 - NLP



Iterable Dataset — parse_file()

for chunk in reader:
for _, row in chunk.iterrows():
yield {'source': rowl['source'], 'target': row['target']}




Scaled Dot Attention—__init__ ()

self.softmax = nn.Softmax(dim=-1)
self.dropout = nn.Dropout(p=dropout)




Scaled Dot Attention — forward

scores = torch.matmul(g, k.transpose(-2, =1)) / (self.d_k %% 0.5)

if mask ] .
scores.masked_fill_(~mask, =torch.inf)

scores self.softmax(scores)
scores self.dropout(scores)

outputs = torch.matmul(scores, v)




Multi Head Attention- inti

self.weights_gqg nn.Linear(in_features=d_model, out_features=n_heads * d_k, bias=
self.weights_k nn.Linear(in_features=d_model, out_features=n_heads * d_k, bias=
self.weights_v nn.Linear(in_features=d_model, out_features=n_heads * d_v, bias=Fa

self.attention ScaledDotAttention(d_k=d_k, dropout=dropout)

self.project nn.Linear(in_features=n_heads * d_v, out_features=d_model, bias=Fa
self.dropout = nn.Dropout(p=dropout)




Multi Head Attention - forward

self.weights_q(q)
self.weights_k(k)
self.weights_v(v)

q.reshape(batch_size, sequence_length_queries, self.n_heads, self.d_k)
q.transpose(-3, -2)

k.reshape(batch_size, sequence_length_keys, self.n_heads, self.d_k)
k.transpose(-3, -2)

v.reshape(batch_size, sequence_length_keys, self.n_heads, self.d_v)
= v.transpose(-3, -2)

if mask :
mask = mask.unsqueeze(1)
outputs = self.attention(q, k, v, mask)

outputs outputs.transpose(-3, -2)
outputs outputs.reshape(batch_size, sequence_length_gqueries, self.n_heads * self.d_v)

outputs = self.project(outputs)
outputs = self.dropout(outputs)




Feed Forward Neural Network - __init__ ()

self.linear_1 = nn.Linear(in_features=d_model, out_features=d_ff)

self.relu = nn.RelLU()
self.linear_2 = nn.Linear(in_features=d_ff, out_features=d_model)
self.dropout = nn.Dropout(p=dropout)




Feed Forward Neural Network — forward()

outputs
outputs
outputs
outputs

self.linear_1(inputs)
self.relu(outputs)
self.linear_2(outputs)
self.dropout(outputs)




Encoder Block- Init

self.multi_head = MultiHeadAttention(d_model=d_model, d_k=d_k, d_v=d_v, n_heads=n_heads, dropout=dropout)
self.layer_norml = nn.LayerNorm(normalized_shape=d_model)

self.ffn = FeedForwardNeuralNetwork(d_model=d_model, d_ff=d_ff, dropout=dropout)

self.layer_norm2 = nn.LayerNorm(normalized_shape=d_model)




Encoder Block — forward()

outputs self.multi_head(q=inputs, k=inputs, v=inputs, mask=pad_mask) + inputs
outputs self.layer_norml(outputs)

outputs = self.ffn(outputs) + outputs

outputs self.layer_norm2(outputs)




Decoder Block- Init

self.causal_multi_head = MultiHeadAttention(d_model=d_model, d_k=d_k, d_v=d_v, n_heads=n_heads, dropout=dropout)
self.layer_norml = nn.LayerNorm(normalized_shape=d_model)

self.cross_multi_head = MultiHeadAttention(d_model=d_model, d_k=d_k, d_v=d_v, n_heads=n_heads, dropout=dropout)
self.layer_norm2 = nn.LayerNorm(normalized_shape=d_model)

self.ffn = FeedForwardNeuralNetwork(d_model=d_model, d_ff=d_ff, dropout=dropout)

self.layer_norm3 = nn.LayerNorm(normalized_shape=d_model)




Decoder Block - forward()

outputs .causal_multi_head(g=inputs, k=inputs, v=inputs, mask=causal_mask) + inputs
outputs . layer_norml(outputs)

outputs .cross_multi_head(g=outputs, k=context, v=context, mask=pad_mask) + outputs
outputs . layer_norm2(outputs)

outputs .ffn(outputs) + outputs

outputs . layer_norm3(outputs)




Transformer- Init

self.embedding = Embedding(vocab_size=self.vocab_size,
d_model=self.d_model,
max_length=self.max_length,
dropout=self.dropout)

self.encoder = Encoder(d_model=self.d_model,
d_k=self.d_k,
d_v=self.d_v,
n_heads=self.n_heads,
d_ff=self.d_ff,
n=self.n,
dropout=self.dropout)

self.decoder = Decoder(d_model=self.d_model,
d_k=self.d_k,
d_v=self.d_v,
n_heads=self.n_heads,
d_ff=self.d_ff,
n=self.n,
dropout=self.dropout)

self.output_layer = nn.Linear(in_features=self.d_model,
out_features=self.vocab_size,
bias=f )




Transformer — forward

encoder_inputs = self.embedding(encoder_inputs)
encoder_outputs = self.encoder(encoder_inputs,
encoder_mask=encoder_mask)

decoder_inputs = self.embedding(decoder_inputs)

decoder_outputs = self.decoder(decoder_inputs,
encoder_outputs,
decoder_mask=decoder_mask,
encoder_mask=encoder_mask)

outputs = self.output_layer(decoder_outputs)




