> RO LYl

*ﬁﬂgﬁﬂ - RIRBITE |
Transformery 148

&



https://chenzomi12.github.io/
https://github.com/chenzomi12/DeepLearningSystem

AREMISS 2
¥R & RIS {SEI5 & 3 ERIE & IHEEE

2. SR8 4. =585 6. 1R8I 7. {RBYISIE
FE FiE B s WA eI . TiF T bench
iR FsabiE HUREE :i% % ﬁ% = gu\ o 2SR 155 FRfE mark
3. IRRIGE 5. TR FHT (ESHE 8. B SEREE
LLM#&EY SRS )| EEEF R E SRR 21 i3 9. Agent
iy eToKens |G EERF R 1B e e oo
[ | J
|
1. Al S£8558i8

IHE. =, Al SEEFIEE | Al SR LSS
[T K’ yey:3

SEEOHES

LR

2 Course https://chenzomil 2.sithub.io/

@ ZOMI


https://chenzomi12.github.io/

NRBER R ARBIE Y ?
T+ AL Transformer ?

Transformer £S48 ?

Bert #] GPT AA&EYHIN

® ZOMI 3

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

@ yAoJ\\ 4 Course: chenzomil2.github.io



https://chenzomi12.github.io/

IRBEEH

GPT3
LLAMAI
LLAMA2
Baichuan|
Baichuan2

Qwen

Mistral MOE

2 ZOMI 5 Course: chenzomil2.github.io



https://chenzomi12.github.io/

2. Motivation for
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Problems with RNNs = Motivation for Transformers
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RNN has three major disadvantages
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Slow to Train Short Memory Vanishing Gradient
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LSTM
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LSTM has three major disadvantages
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Encoder-Decoder Structure

Seq2Seq ( Sequence-to-Sequence , FFAIZEIFS ) B—3450k A5 EIR AR ;
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3. Transformer and

Attention
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“Original” Transformer (Vaswani et al., 2017).

The architecture is tested on English-to-German and En
glish-to-French translation using the standard WMT20|

4 datasets.

English-to-German: 4.5M sentence pairs, 37k tokens vocabu

lary.

English-to-French: 36M sentence pairs, 32k tokens vocabula

ry.

8 P100 GPUs (150 TFlops FP16), 0.5 day for the small m

odel, 3.5 days for the large one.
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“Original” Transformer (Vaswani et al., 2017).
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“Original” Transformer (Vaswani et al., 2017).
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£33 : ¥122&01% Machine Translation

ZOMI

-

&

Targets

Ich have eine Frau

~

Input

| ate an woman

Output

Probabilities

Linear

(. )
[ Add & Norm |
Feed
Forward
r | ~\ | Add & Norm z
Hale e Mot Mult-Head
Feed Attention
Forward T 7 Nx
—
Nx Add & Norm
f—>| Add & Norm | Tl
Multi-Head Multi-Head
Attention Attention
At 1t
\_ J \§ _J)
Positional D ¢ Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs

16

(shifted right)

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

Transformer : Inputs
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Processing Inputs
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Transformer : Inputs
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Transformer : Inputs
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Transformer : Encoder

HE N BN

® ZOMI

<eos>

Output
Probabilities

~N
Add & Norm
Feed
Forward
e 1 N\ | Add & Norm |::
A8 N Mult-Head
Feed Attention
Forward D) Nx
_k
Add & Norm
f—>| Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
LN S
— )

Po == Positional
Encoding \ > & Encoding
Input Output
Embedding Embedding
Inputs Outputs

(shifted right)

20 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

Transformer : Encoder
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Transformer : Encoder
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Learn to add context
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Transformer : Encoder

Contextually rich embeddings (latent feature)

f

Learn to add context
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Aftention and Multi-Head Attention
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Aftention and Multi-Head Attention
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Attention 83X TR 4L

left: Visualization of the attention as
computed by one head of the layer

5 of the encoder

right: Attention given by the word

“its” for two different heads is on “I
aw”’ and “ap- plication” which provi
des help for gender and grammatica

| issues.
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Transformer: Add & Norm
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Transformer:

Input
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Feed Forward
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Transformer: Add & Norm
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Transformer: Encoder
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“Original” Transformer (Vaswani et al., 2017).
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“Original” Transformer (Vaswani et al., 2017).
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£33 : ¥122&01% Machine Translation
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Transformer: Target
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Transformer: Target
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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Transformer: Masked Multi Head Attention
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“Original” Transformer (Vaswani et al., 2017).

Output
Probabilities

Linear

(- )
Add & Norm

Feed
Forward

4 1 | Add & Norm |::
ARl T Multi-Head

Feed Attention
Forward J) g)

)

Add & Norm

f—>| Add & Norm | P E—

ZOMI

Multi-Head
Attention

Multi-Head
Attention

Input
Embedding

Output
Embedding

Inputs

46

Outputs
(shifted right)

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

Transformer REZWER

ZOMI

Table 2: The Transformer achieves better BLEU scores than previous state-of-the-art models on the
English-to-German and English-to-French newstest2014 tests at a fraction of the training cost.

Model BLEU Training Cost (FLOPs)
ofe EN-DE EN-FR EN-DE  EN-FR
ByteNet [18] 23.75
Deep-Att + PosUnk [39] 39.2 1.0 -10%°
GNMT + RL [38] 24.6 39.92 2.3-101% 1.4-102%
ConvS2S [9] 25.16  40.46 9.6-10'% 1.5.1020
MOoE [32] 26.03  40.56 2.0-10° 1.2-102%°
Deep-Att + PosUnk Ensemble [39] 40.4 8.0 - 1020
GNMT + RL Ensemble [38] 2630  41.16 1.8- 10?3 1.1- 1021
NN nsemble 19 H 3A 4 ! .10 - 1()

Transformer (base model) 27.3

Transformer (big 28.4

38.1
41.8
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Transformer {2
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M Transformers El|X{=8Y

Input — input tokens

Output — hidden states

Model can see all timesteps

Does not usually output toke
ns, so no inherent auto-regre
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2018 - The Inception of the LLM Era

BERT
Oct 2018
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BERT

BERT (Bidirectional Encoder Representation from Transf
ormers, Devlin et al., 2018) is an encoder of a transforme

r pre-trained with:

* Masked Language Model (MLM), that consists in predicti
ng [15% of] words which have been replaced with a “MA

SK”’ token.

* Next Sentence Prediction (NSP), which consists in pred

icting if a certain sentence follows the current one.

It is then fine-tuned on multiple NLP tasks.
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BERT : from pre-training to Fine-Tuning
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[SEP]
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MLM, Masked Language Modeling
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MLM, Masked Language Modeling
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GPT - Generative Pretrained Transformer
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GPT - Generative Pretrained Transformer

GPT (Generative Pre-Training, Radford,

ve text generation.
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GPT - Generative Pretrained Transformer

® ZOMI

The three settings we explore for in-context learning

Zero-shot

The model predicts the answer given only a natural language
description of the task. No gradient updates are performed.

Translate English to French: task description
cheese => prompt
One-shot

In addition to the task description, the model sees a single
example of the task. No gradient updates are performed.

Translate English to French: task description

sea otter => loutre de mer example

cheese => prompt
Few-shot

In addition to the task description, the model sees a few
examples of the task. No gradient updates are performed.

Translate English to French: task description
sea otter => loutre de mer examples
peppermint => menthe poivrée

plush girafe => girafe peluche

cheese => prompt

Traditional fine-tuning (not used for GPT-3)

Fine-tuning
The model is trained via repeated gradient updates using a
large corpus of example tasks.

sea otter => loutre de mer example #1

gradient update

<_|<_

peppermint => menthe poivrée example #2

gradient update

| (_I(_

plush giraffe => girafe peluche example #N

gradient update

cheese => prompt
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