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1. Gi6i thiéu

e Nim 2017, Google cong bho bai bédo
“Attention Is All You Need” thong
tin vé Transformer nhu tao ra bude
ngoat mdi trong linh vue xtu ly
ngon ngll tu nhién
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Abstract

The dominant sequence transduction models are based on complex recurrent or
convolutional neural networks that include an encoder and a decoder. The best
performing models also connect the encoder and decoder through an attention
mechanism. We propose a new simple network architecture, the Transformer,
based solely on attention mechanisms, dispensing with recurrence and convolutions
entirely. Experiments on two machine translation tasks show these models to
be superior in quality while being more parallelizable and requiring significantly
less time to train. Our model achieves 28.4 BLEU on the WMT 2014 English-
to-German translation task, improving over the existing best results, including
ensembles, by over 2 BLEU. On the WMT 2014 English-to-French translation task,
our model establishes a new single-model state-of-the-art BLEU score of 41.8 after
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2. Tai sao lai la Transformer ?

Encoder

M

Mo hinh RNN trong dich mdy

Decoder

CNN: Kién tric nay yéu cau dau vao c6 kich
thude c6 dinh va khong thé xt 1y cdc dau vao
c6 do dai khdc nhau, gay khé khan véi cdc bai
toan xt Iy ngon ngl tu nhién véi do dai cta
cAu ¢6 thé khdc nhau

RNN: Do phéi xtt Iy cau dau vao mot cdch
tuan tu nén nhuge diém ctia mo hinh nay 13 toc
do xtt ly cham va han ché trong viée biéu dién
su phu thuoe xa gitta cdc tu trong mot cau.
Van dé vanishing gradient ciing gay nhiéu khé
khan gay anh huéng dén kha nang hoc tap cua
mo hinh va lam giam hiéu sudt cia né.

- Mo hinh Transformer véi co ché self-attention xuat hi¢n giai quyét cde khé khin trén




3. M6 hinh Transformer

e Encoder: 6 16p giong nhau, moéi 16p
oom 2 16p con

e Decoder: 6 16p giong nhau,moéi 16p
oom 3 16p con
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3.1. Seft-attention

e Day la cot 16i va 1a linh hon cta

Transformer

e (g ché tao ra quan hé cdc tu trong cau
e Khi dugec ma héa (encoder) né sé mang

nhiéu thong tin cta céc ti lién quan
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3.1. Seft-attention

Dau vao cla self-attention 1a 3 vector query, key, value. Céc vector nay dude tao ra
bang cdch nhan ma tran biéu dién cdc tur dau vao v6i ma tran hoc tuong tng.

e query vector la vector dung dé chtra thong tin cua tir duge tim kiém, so sanh.

e key vector la vector dung d@é biéu dién thong tin cdc tir duge so sdnh v6i tir can
tim ki€m ¢ trén.

e value vector 1a vector biéu dién noi dung, ¥ nghia cua cée tu



3.1. Seft-attention
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3.1. Seft-attention

Input

Embedding
Queries

Keys

Values

Score

Divide by 8 ( Vd; )
Softmax

Softmax
X

Value

Sum

Thinking
x [T
o [T
< [
vi [
q1ok1=i‘
vi [
2, [HEIE]

Machines
x T 11
q: [T
ke [
v. [
qi e k2 =96
V2
z. [N

Quad trinh tinh toan self-

attention



—-[ Add & Norm ]

3.2. Encoder =3

F 3

e Input Embedding: Céc cau dau vao sé dude ma
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3.3. Decoder

Output Embedding

Masked multi-head attention
Multi-Head attention
Position-wise fully connected feed

forward neural network

Output Probabilities

Softma ]
Linear ]
3 N layers
Add & Norm ]—.—
|
Feed
Forward

Multi-Headed
Attention

Multi-Headed

Attention

Output
Embedding

[y

Outputs ]

({shifted right)




4. Thu nghiém
Bo dit lidu Multik30k ctia thu vién torchtext, b dit liéu gom:
e Tap huén luyén (Training set): 29000 cau van ban tiéng Anh va tiéng Diec
e Tap ddnh gid (Valid): bao gom 1014 cédp cau van ban tiéng Anh va tiéng Dic

e Tap kiém tra (Test set): bao 20m khodng 1000 cip cAu vin ban tiéng Anh va

tiéng Diic



Két qua, do chinh xdc mo6 hinh

o bleu score = calculate bleu(test data, SRC, TRG, model, device)
print(f'BLEU score = {bleu score*10@:.2f}")
BLEU score = 36.11
- BLEU score 1a mot phuong phdp ddnh gié tu dong tiéu chuin va pho bién trong

linh vue dich mdy, gitip do luong chédt lugng dich va so sdnh cdc hé thong dich
mdy khdc nhau.



5. Két luan

e Kién tric Transformer cho phép thue hién cdc phép tinh song song nén giam
ddng ké thoi gian hudn luyén, tdn dung duge stic manh tinh todn ctia multi-
GPU.

e Transformer ra doi ké thira y tudng ti self attention tir LSTM, loai bo hoan toan
tinh tuan tu phu thudc hoan toan vao co ché attention dé tinh todn ra duge moi

tuong quan gita input va output
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