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HRSAE RN

Attention BYEE

Attention ¥ ANRIE

Self-Attention /) RIE

Multi-Head Attention ZE{H

Masked-self Attention JR1E

gpus
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Attention == Self-Attention?
EREONE ! = BiEENE ! =ZkBiFEE

Attention != Self-Attention != Mulit-Head Self-Attention
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Attention == Self-Attention?

Attention:
— B REISMERmIENE, B AMANAESDDENE, FREXTFSIFNESHEXRIER.
TiHEQSKEEUESEIETENNE, BXIVEITINRCKED, FEREENE X RIE.

Self-Attention:

AttentionfU4FAZ T, EkQ. K. VEIR (IRBR—mAFRY) . it A FREA TR SEAE
FrBTTEaRE, HERSMMRIEER,

o ZOMI 6 GitHub https://github.com/chenzomil 2/AlInfra



Attention EH3¥E



encoder-decoder {EZE

NAERMAES, encoderfRm—" NI NERVGNEFIIERE, decoderfi BN AEERNTIE;
XJFREERS, encoderffii2—"NMEla), decoderF I —NEIZIIIE,

? 99

Encoder ——{am: — Decoder

OO e
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Attention BH3E

iR Attentionii NG E A LULHRBISO FEINBIERED . eg. "Bi—1FE" | AEEETLA
EENFE studentlS, BERXE & XA, MAREMMIFANRE,
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Attention (=

encoder-decoder fEZEFIFFEN L vi BVFEN, BIWEREE—MEN RS ¢, XESLER

RERY.,

aFEMNER, JFEREANARGFPRERERNE, MARELENER, WBKalY, RERE

1RV T AENNRE. % % %
Encoder |y ENEEEC —)

| Decoder

OO e

10 GitHub https://github.com/chenzomil 2/AlInfra



Attention (=

HBEUFrETIl vi, FFERI—BY iR Hi — 1 0 encoder ISF2FE T EfSiRERIL hj 5
1T source TH& F(hj, Hi — 1) , BT Softmax 18ZIXI N source B MUBEMR,

all=0.6 al2=0.2 al3=0.2
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Attention {£ encoder-decoder 35

S ZENEATRY attention TTERYREE], AILULKISAYES B MAYRIEMLZIEEHESRKEK,

accord

zone
économique
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ZOMI

The

agreement

c Y
o £
aQ ©
o €
c 258
65 ouw

(a)

Area

was

signed
in

August
1992

<end>

should

be

noted

that

the

marine
environment
is
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least

known

of
environments
<end>

o)

1}
convient

environnement
marin
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<end>

(b)
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means
that
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<end>
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I
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<end>

©

12

change
my
future
with
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<end>
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Attention Z=9%h

BRI TE yi BY attention iR o /5, BIIIIRKFORNAT, STLUBZEIFTN yi BEHE X w5

C, B all,al12,al3 53R <FGNZE—MaEI{5EFRY attention it 70,

f(Tom) f(Chase)

f(Jerry)

13
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Attention Z=9%h

A F attention 5°f0, X source P MTEIRIBSEIEIRTS h1, h2, h3 BHTIONKFD, BSZEIFTN
F—MalY, NiZFERANEX RS c1, B:

L

=1

Ci = Cll]h]
J)

Hrb L R~ source KB, hj X731 source BT ZIAVERTE 2 H.
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Attention Z=9%h

ETLSK TN “B%" 1 7N BYHNENYRAD €2 #1 C3, XtbzBiyi = g(C,y1,y2
Lyi — 1) FHAE—NENGRL ¢, XBE—XMNEAITE S ZIVECRNE X 9wh3 Ci,

?9Y

Decoder
I A
> C1 | [
_____ el
Encoder > 2
T

pome
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Attention ¥ EIAE

Gsource BIER—ZRFIRIRT, XTI Aquery, attentionflHISIEEFIE NheyHITEEXS, 15
FXINvalueAUINE REL, ARRIBITENSIMME, B value 1 TINRCKE,

f(Query, Key;) *x Value;
1

Attention(Query,Score) =

L
i=

H L 3R Source BIKE.,
NeSEmEET, Key #0 Value t8[E, #FZ Source FENETZIFSIREIRT.
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Attention ¥ EIAE

& source BEIER—ZFIRIRTG, ITFENHIN query, attention FHEISIEEFIEA key HITELXT,
BEIRTN value INEEREL, RERIBITENSEIMNE, XA value S TIORCKE.

--------------------------------------

Query

--------------------------------------

ﬁ ZOMI 18 GitHub https://github.com/chenzomil 2/AlInfra



Attention ¥ EIAE

X EERY attention {37ARSE

value Ut BBHAER

jyu{j}‘MELZIIu I:Fl

e HAN=E query SRIBRAVER., NEBAHY

Keyl

Key2

Key3

Key4

Query

sl s2 s3 s4
& &
FSoftMax()I3—t
. ) )
a2 a3 ad

Value2

.......

------

......

Y
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Attention Stepl

& Query FIE— key IH1T1HE F (Query, Keyi), 1BEZ query FIEA™ value BIFERIE si:

F(Q,K;)) = Q'K

F(Q,K;) = Q"W,K;

F(Q,K;) = W,|Q; K;]

F(Q,K;) = vi tanh[W,Q + U K;]

- E

Valuel | | Value2 | | Value3 | | Value4

M R OB MET T ENTEZARE | ERTEERETASH. HTHEEMHEERsRISHITR.
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Attention Step2

18 step1 BRIRGHERME, #HT Softmax I3—t, (FEFESHERSHAIF ai,

Query (——(‘riaw }{raw }{Fan }{Fan) I W
exp(f(Q.Ky))
al —_— SOftmax(f(Q; Kl)) = Z] eXp(f(Q,K])) #ESoftMax())3— | - Pk 2
l | L )
a2 a3 bz
.

Valuel | | Value2 | | Value3 | | Value4
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Attention Step2

IRYE Step2 WNEERE a;, XHTE value; I KFD:

|G- (o))

L sl 52 s3 s4 ’
Attention(Query, Score) = Z a; - Value;

=1

3SoftMax()3—4 b BER 2

- E

Value2 | | Value3
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Self Attention
tZi R IR




Self-Attention (BiF=7741#F)

{ERNFFIRREN T RS R EH IMEAN T PHIE
fihooR, ERFTHRIHRR, MKEINHERE IR,

- zZowml

Self-Attention S IFRINFF RIS TTRE S 7 PRUEAMEAT
BITERHITRE.

BUITES T TENEMETRENEEONE, ARRHNE
N TS R TERAYER .

Self-Attention MKFT-HMEMERESTRIFIEEREINS, TE2ET
EINEZTIZN =

24
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Attention == Self-Attention?

Attention iT8 21 :

Attention(Qg, K., V.) = softmax (Q\‘}%T) Ve

Self-Attention IT&E2 :
SelfAttention(X) = softmax ((XWQ\)/%WK )T) (XWy)

target = source |~ attention i, #E{EsourceEHEBa&EtargetBE A AERJattentiont/ L,

)
& zZoml 25 GitHub https://github.com/chenzomil 2/AlInfra
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Stepl: Defining the Weight Matrices

The respective query, key and value sequences are obtained via matrix multiplication between the we

ight matrices W and the embedded inputs x:

Query sequence: ",
+® > [ k©
q(i) = Wyx(i) fori € [1,T] w, p®
Key sequence:

Wq
k(i) =W,x(i) fori € [1,T] o) % [x0)
k
W, y@

Value sequence:

v(i)= W, x(i) fori € [1,T]

- ZOMI 27 GitHub https://github.com/chenzomil 2/AlInfra



Step2: Computing Unnormalized Attention Weights

MISRIARVEIRAE (Query) STFFE—TRINERE (Key)

- ZOMI

+@

e)

e

W‘I
k
W,

W, q®

0 %}c @

W, y@

S W, q?
T) §

x > | kD

W, @D

DA TERRITE

4@ x®

+
@ 1

q(2) T k@

4
@, >

qg?| kD

28

@) T
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Step3: Computing Unnormalized Attention Weights

BT MEMREEVd (d RIS M KHVE) |, WS o« REELERIEAMEX, BRVd B84
THNECEILHAYETE.

.
49 k|
|
W, q(l) 0)2’1
) % FI) |
@, ;
O \ where a,; = softmax | —
% 1@ \/(_Jk
; . . : 278
Current input ("query") I >
W, q® %)
| WV v(z) !
22 kD
. o T
" mom Wq q(T) wZ,T /
xD % kD |
W, NG)

- zZowml
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Step4: Computing the Attention Scores

to obtain the normalized attention weights, a, by applying the softmax function.

roira

Wq
X0 % D |
W, y@D \ @

where a,; = softmax | ——

79| k@ Vd,
 ___-— — @
Current input ("query") I >
v, q(2) : %)
x® % [Xe) | [,
W O] |
22 kD
. o T
" mom Wq q(T) w2,T /
xD % kD |
W, NG)
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Step5: Computing the Attention Scores

compute the context vector z(2), which is an attention-weighted version of our original query inpu

t x(2), including all the other input elements as its context via the attention weights:

W,

| g9l kD

Note that the attention scores are
specific to the current input token

@, 1
—\

@ r@ :

0)2,2 \\ T .
| o, Ly 2@ where 7@ = Zaﬁv(})

/ J=1
‘ q(Z)‘ k(T)‘

:

Wy 1 A

attps://github.com/chenzomil 2/AlInfra



Self-Attention

Self-Attention ITE 2, :

SelfAttention(X) = softmax ((XWQ\)/%WK )T) (XWy)

softmax( ) =

ZOMI 32 GitHub https://github.com/chenzomil 2/AlInfra




Attention == Self-Attention?

& zom

SRR

iae BtR

ERE

a—

B in=

Q5 KNV BEAER (ANmiBsSEEs)

BFRFIXER (AEFRFRIES > BiRES)

O(n*m) (n, mAMFFHKE)

FEIUmY (AORNNEREDIAL)

Seq2Seq t&EY  BIESES

Q. K. VigkBR—BmAFRS

BFFPINER IR (1S iERE)

o(n?) (BEFFIHKEN)

EEIMIEIRAD (A0Sinusoidal/RoPE)

Transformer, BERT ZER{ESIEEY

33
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R ERIARFIRP ——F2R5%

Self-attention ay; = exp(ay;) /Z exp(ay; )
J

11 ai,z
t !
Soft-max
I I
d1,1 25 W)
1 2

- ZOMI

k4- = Wka4
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R LR AR FRRSS——FEE

3) Split into 8 heads.
We multiply X or
% with weight matrices

& zom

1) This is our 2) We embed

input sentence* each word*

T rd'WLu']i;

==k
Machines K l.
. N

i X

*In all encoders other than #0,

we don't need embedding.

We start directly with the output
of the encoder right below this one

R

4) Calculate attention
using the resulting
Q/K/V matrices

5) Concatenate the resulting .~ matrices,
then multiply with weight matrix \V' to
produce the output of the layer

| S
| ©

|
—

Sadud 4

I'TT}

. . 1 3% 3 :
,-.-0-0'-"-0-‘-0-4-0

B

1 13
-
:

I3

.-o-;-oAévc-o-»Aogi.
»H-V‘A‘-M-*,A e
' - 'Y : -

ITITIT]

-
L
[ SR SR anananan ananan o

.
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Multi-Head Self
Attention (MHA)



Multi-Head Self Attention

AR
ZOMI

Scaled Dot-Product Attention

|

MatMul | S«
| | IS

§

I SoftMax I

)

Mask (opt.)

[ Matvul |

t
Q

1
K

A

Multi-Head Attention

Linear

Concat

T

Scaled Dot-Product
Attention

il

2

N p
O
"4" I
[ Linear
V

_][ T_i nlear lJl T_i nlear
K Q

37
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Multi-Head Self Attention

ZBiEFEIESelf AttentionfIT B, BIFITIEITEZ AN EE SISk (Heads) , 2BIRE
BMANNAENFHETF=E, ReBERHEFEIXMEENS. AT

MultiHead(Q, K, V) = Concat(head; , head,, ..., head, )W

ELch A S B

head; = Attention(QWiQ , K WiK, VWiV)
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Multi-Head Self Attention

Self Attention Multi-Head Self Attention

ES Sk EA3L (Single Head) 3L (Multiple Heads, %[188{16)
sSHH= FrEEHEZER—2HQKVINE B SLHBABMIZAIQ, K VINEE

FHIEHHER {(NEertE R — RS (MEAHIEN)  ARNFERSERRSE (WhEE. BY. UEF)

IHESERE 0(n?) (NAFFIKE) O(h-n?) (hJ9skRUEE, (BERLEEIFE)
KBRS RILBENBR IRRREIRIARBED, EAERES
LRI BERES SIS
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Mask-Self Attention



Mask MHAS MHA X3l

Self Attention :
BYmaEWNEeRAE, miFsMMIEitoken S5E5FRIEEM I ERItoken3ZH,
ERET9RIBES (Encoder) HXY E FXERRIEBEEIR.

Mask Self Attention:
EES LT EDERM EEINEREHE] (Masking) , FREIELAIBEIIM, SCOUSELER.
RN AT A#IDRE (Decoder) , FRIRRBLESE AL SRIHIHITXAKIEERRAIRIFER.
B "E" ARKRUtoken, (RIEBEIFERBIERM (Causality)
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masked-Self Attention

TEARROERER, Self Attention ERIFR TR R4 BETFYHEiR B2 BiRYER A,

Self-Attention Masked Self-Attention

= o W W W M M M M W M W W N W W W W W W W W om T - ]
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masked-Self Attention

E—NESHRD, FHIHH 4 MR SHIE— Token, BIFAMEL batch size T

e, ATLMERIZIEEY batch size 94, ERFIUWES

Example:
1

position: 1

robot

robot

robot

robot

Features

2

must

must

must

must

I batch 2b3E,

3 4
obey orders
obey orders
obey orders
obey orders

Labels

must

obey

orders

<eo0s>
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masked-Self Attention

TR E, 2 Query 4BF5FN Key SEFEAESRSE

XEAERERE, MEERSEFPRIEIRINAYRERE.

. robot
Queries
robot
robot must obey orders X robot
robot

%] ZOMI

Keys
must  obey
must  obey
must = obey
must  obey

orders

orders

orders

orders

Scores

(before softmax)

0.11

0.19

0.53

0.81

44

0.00 0.81 0.79

0.50 0.30 0.48

0.98 0.95 0.14

0.86 0.38 0.90

GitHub https://github.com/chenzomil 2/AlInfra



masked-Self Attention

W7ok EZ G, I =@M attention maskibfE, BIFEEREAIBETIRBIZE NTTH K
B & — T AER KRG

Scores Masked Scores
(before softmax) (before softmax)
0.11 0.00 .81 0.79 . .11 —-inf —-inf —inf

Apply Attention H H -
0.19  0.50 0.30  0.48 Mask 0.19 .50  -inf = -inf
.53 0.98 0.95 0.14 .53 0.98 0.95 —inf
0.81 0.86 0.38 0.90 0.81 0.86 0.38 0.90
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masked-Self Attention

NS EB—ITM FH SoftMax, &r=45ClRaY%

Masked Scores
(before softmax)

0.11

0.19

0.53

0.81

—-inf

0.50

0.98

0.86

—-inf

-inf

0.95

0.38

—-inf

—-inf

—-inf

0.90

Softmax

(along rows)

0.48

0.31

0.25

T, SBHXLEEHEIFT Self Attention,

Scores
0 0
0.52 0
0.35 D.34
0.26 0.23

0.26
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Mask MHAS MHA X3l

Self Attention Masked-Self Attention

& zom

D E S

il R

LM KE

BRI

E/FFIXNEA W

A% Padding Mask

RIS ERERIS 532 B

TS MBI

BERTZ®AZES. Cross-Attention

NIERINBIFFER W (BR)

WrsEPadding Mask + Causal Mask

47

RN S IS S

FE P EGTERT N Causal Mask

GPT, Transformerfi#f5 28
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X

[ A ¥
Self-Attention &= Transformer B#Z/0:)1iEl :

BT ERANFY I PARMEZEREXRYE, SEMEBREER;

Self-Attention & Transformer FREY 8 ARIABE I HE,

BPTIRATERESWER, Attention Zoi3i54EEH

MQA (Multi-Query Attention) : HEEZANEESLAVEFNE, FFREITERE.
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LSk

RFEH: W O E. EGKLETX
BEZE: BEEAEEKRE, W Attention TTEEZETRH Linear Attention £,
KFFIEE: S5HMETENSHNSEE, H—PEEKY Cache,
SIS B REBESIRNRE, IR ESEKERIL.
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Thank you

BARFEHEAEBIMTRE. BIRE.
BNAN, WEDYBERRIEREHR

Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2024 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.
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https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html

https://www.gnn.club/?p=2729

http://www.myhz0606.com/article/kv-cache

https://spaces.ac.cn/archives/10091

PPT FFJR71E: https://github.com/chenzomil2/Alinfra

- ZOMI 52 GitHub https://github.com/chenzomil 2/AlInfra


https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://erdem.pl/2021/05/understanding-positional-encoding-in-transformers
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://shangzhih.github.io/jian-shu-attentionji-zhi.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://sebastianraschka.com/blog/2023/self-attention-from-scratch.html
https://uvadlc-notebooks.readthedocs.io/en/latest/tutorial_notebooks/tutorial6/Transformers_and_MHAttention.html
https://uvadlc-notebooks.readthedocs.io/en/latest/tutorial_notebooks/tutorial6/Transformers_and_MHAttention.html
https://uvadlc-notebooks.readthedocs.io/en/latest/tutorial_notebooks/tutorial6/Transformers_and_MHAttention.html
https://uvadlc-notebooks.readthedocs.io/en/latest/tutorial_notebooks/tutorial6/Transformers_and_MHAttention.html
https://www.gnn.club/?p=2729
https://www.gnn.club/?p=2729
http://www.myhz0606.com/article/kv-cache
http://www.myhz0606.com/article/kv-cache
http://www.myhz0606.com/article/kv-cache
http://www.myhz0606.com/article/kv-cache
https://spaces.ac.cn/archives/10091
https://spaces.ac.cn/archives/10091
https://github.com/chenzomi12/AIInfra

	Slide 1
	Slide 2: Contenet
	Slide 3
	Slide 4: 视频目录大纲
	Slide 5: Attention == Self-Attention?
	Slide 6: Attention == Self-Attention?
	Slide 7
	Slide 8: encoder-decoder 框架
	Slide 9: Attention 由来
	Slide 10: Attention 提出
	Slide 11: Attention 提出
	Slide 12: Attention 在 encoder-decoder 下效果 
	Slide 13: Attention 概率分布
	Slide 14: Attention 概率分布
	Slide 15: Attention 概率分布
	Slide 16
	Slide 17: Attention 机制本质
	Slide 18: Attention 机制本质
	Slide 19: Attention 机制本质
	Slide 20: Attention Step1
	Slide 21: Attention Step2
	Slide 22: Attention Step2
	Slide 23
	Slide 24: Self-Attention（自注意力机制）
	Slide 25: Attention == Self-Attention?
	Slide 26: self attention学到了哪些特征呢？
	Slide 27: Step1：Defining the Weight Matrices
	Slide 28: Step2：Computing Unnormalized Attention Weights
	Slide 29: Step3：Computing Unnormalized Attention Weights
	Slide 30: Step4：Computing the Attention Scores
	Slide 31: Step5：Computing the Attention Scores
	Slide 32: Self-Attention
	Slide 33: Attention == Self-Attention?
	Slide 34: 网上的不同版本——李宏毅
	Slide 35: 网上的不同版本——李宏毅
	Slide 36
	Slide 37: Multi-Head Self Attention
	Slide 38: Multi-Head Self Attention
	Slide 39: Multi-Head Self Attention
	Slide 40
	Slide 41: Mask MHA与 MHA 区别
	Slide 42: masked-Self Attention
	Slide 43: masked-Self Attention
	Slide 44: masked-Self Attention
	Slide 45: masked-Self Attention
	Slide 46: masked-Self Attention
	Slide 47: Mask MHA与 MHA 区别
	Slide 48
	Slide 49: 总结
	Slide 50: 总结
	Slide 51
	Slide 52: 引用与参考

