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Where we are?

Language Mining

Final Week
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Fun Facts
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Language Mining - Outline
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Language Mining – Application and Motivation
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Language Mining – Application and Motivation



KIND
kindlab-fly.github.io 7

Language Mining – Application and Motivation
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Language Mining – Application and Motivation
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Language Mining – Application and Motivation
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Language Mining - Notation



KIND
kindlab-fly.github.io 11

Language Mining - Formulation



KIND
kindlab-fly.github.io 12

Language Mining - Formulation
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Language Mining - Formulation
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Language Mining - Outline
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining – N-gram
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Language Mining - Outline
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Language Mining – Neural Language Models
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Language Mining – Neural Language Models
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Language Mining – Neural Language Models
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Language Mining – Neural Language Models
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Language Mining – Neural Language Models
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Language Mining – Neural Language Models



KIND
kindlab-fly.github.io 30

Language Mining – Neural Language Models
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Language Mining – Outline
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Language Mining – Neural Language Models
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Language Mining – Outline
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Language Mining – RNN

The teacher told the student that he was brilliant.

The student told the teacher that he was brilliant.

You read this sentence from left to right and

understand the sentence
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Language Mining – RNN
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Language Mining – RNN

RNN for sentiment analysis/next token prediction



KIND
kindlab-fly.github.io 37

Language Mining – RNN
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Language Mining – RNN
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Language Mining – RNN

How would you setup the
model (token embedding,

MLP layer)
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Language Mining – RNN

RNN for sentiment analysis
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Language Mining – RNN
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Language Mining – RNN
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Language Mining – RNN
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Language Mining – RNN



KIND
kindlab-fly.github.io 45

Language Mining – RNN
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Language Mining – Transformer

Key  Value  Query
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Language Mining – Transformer - Attention
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Language Mining – Transformer - Attention

Key  Value  Query
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Language Mining – Transformer - Attention
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Language Mining – Transformer - Attention
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Language Mining – Transformer - Attention

The scaled dot product attention allows a network to attend over a sequence. However, 

often there are multiple different aspects a sequence element wants to attend to, and a 

single weighted average is not a good option for it. This is why we extend the attention 

mechanisms to multiple heads
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Language Mining – Transformer – LayerNorm
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Language Mining – Transformer – LayerNorm
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Language Mining – Transformer – Positional Encoding
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Language Mining – Transformer – Positional Encoding

The teacher told the student that he was brilliant.

The student told the teacher that he was brilliant.

Two sentences using exactly the same tokens but end

up with very different meaning
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Language Mining – Transformer – Positional Encoding
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Language Mining – Vision Transformer
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Language Mining – Transformer – Different Attention

Causal-AttentionSelf-Attention
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Language Mining – Transformer – Different Attention

Cross-attention
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Language Mining – Transformer – Different Attention

Multi-Attention

Cross-AttentionSelf-Attention Causal-Attention

Sentiment

Analysis

Next-token

Prediction

Translation
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Language Mining – LLM
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Language Mining – LLM
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Language Mining – LLM



KIND
kindlab-fly.github.io 64

Language Mining – LLM
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Language Mining – LLM

Training Procedure
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Language Mining – LLM

Inference Procedure
(KV cache)
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Language Mining – LLM

Autoregressive Nature
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Language Mining – LLM
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Language Mining – LLM

Greedy decoding is computationally efficient and easy to implement.

It does not explore alternative paths that might lead to more globally optimal 

sequences.
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Language Mining – LLM

https://medium.com/@lmpo/mastering-llms-
a-guide-to-decoding-algorithms-c90a48fd167b
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Question Time!
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