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Compute Attention Scores

hk

Eo
Softmax I attention scores

0 I 2 3

KeyMatrix
hkxT

Seale values by attention scores

x x x x

sung

her

Vo V z Vs
FINAL RERESENTATION

FORONE DECODER STATE



The Complete Picture ICH ESSE EIN APFEL

r
go

hdo hd hdz hdz

context
co for the firsttimestop

Attention compute context for
qo using Attention

Ko Vo Ko Vo Ko Vo Ko Vo

Hk Nv
e e e e
ko h ha 43

no M M Ms

I EAT AN APPLE



ICH ESSE EIN APFEL

g g
haJ ha ha ha

context
4

Attention
similarly repeatfor
all consecutive time

stepsKo Vo Ko Vo Ko Vo Ko Vo

Notice that Decoder

state 1 depends on

the input from state
k Wu

e e e e
ho hi he has 0 Therefore there

is a left to night
dependence

no M M Ms

I EAT AN APPLE



self Attention

ko Uo Uo K V W ke Vz Nz

Hk Wvwalkk Wvwa
Hk Wvwg

heo he he

Keys Values andqueries are all

computed from Encoder Hidden States

Compute Attention between queries kegs
values exactly like before

BUT no left to nightdependence so can

compute all context vectors in parallel



Masking in Transformer Decoder
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