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Before we start
1. Please keep your VMs running for P2

2. It is expected that you have already started working on P3

3. No class next to next Wednesday (Nov 30th) Timeline will 

be updated

4. We discussed word Embeddings 

a. how text is converted to numbers

Department of CSE



What are we learning today?
1. Seq2seq and Transformers - Credits to Jay Alammar

a. What is RNN? Why LSTM?

b. What is seq2seq models?

c. What is Transformer (high level overview of 

self-attention)?

d. Hugging Face for P3

i. Classification Models

ii. Generation Models
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https://jalammar.github.io/about/


Sequence-to-sequence (Seq2seq)
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Neural machine translation (NMT)
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Problems?
1. Vanishing Gradient

2. Exploding Gradient
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Transformers
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Positional Encodings
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Why Multi-head Attention?
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Example: The bank clerk helped me when the river bank was flooding.

Single Head Attention: The model processes this sentence with a single focus. It 

might learn to pay attention to the immediate context of each word. For example, it 

might associate "clerk" with the first "bank" and "river" with the second "bank". 

However, this single focus might not capture all the nuances. It might only focus on 

immediate word pairs and miss broader context or different kinds of relationships 

between words.



Multi-Head Attention Advantage
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● Head 1 might focus on word meanings: It pays attention to "clerk" when 

processing the first "bank", understanding it as a financial institution.

● Head 2 might focus on sentence structure: It sees that "the river bank" is a 

phrase and understands this second "bank" as part of a geographical feature.

● Head 3 might focus on verb-object relationships: It connects "helped" more 

strongly with "me" and "was flooding" with "river bank".

● Other Heads: They might focus on other aspects, like past vs. present tense, 

noun phrases, etc.



1. https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-

with-attention/

2. https://jalammar.github.io/illustrated-transformer/

3. https://colab.research.google.com/github/jalammar/jalammar.github.io/blob/master/notebooks/S

imple_Transformer_Language_Model.ipynb

4. RNN: https://www.youtube.com/watch?v=AsNTP8Kwu80

5. LSTM: https://www.youtube.com/watch?v=YCzL96nL7j0

6. Transformers: https://www.youtube.com/watch?v=zxQyTK8quyY

References
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