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Encoder/Decoder Model Use Cases
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Attention 1s
ALL you need!

-T
Vx

"Attention is all you need”, Vaswani et al. arXiv, 2017

Attention(Q, K, V') = softmax( )V
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From “Attention Is All You Need”, Figl


https://arxiv.org/abs/1706.03762
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Input sentence

ot 128 e 128 B 128 ot 128 e 128 i 128 =
Tokenize it (char, word, etc.) =i - — - 1 i
Create token embedding and |
Position encoding (e.g., sin(w)) T

Encoder creates encoding

Run self attention on encoding

Softmax creates probabilities
Detokenize

1
2.
3.
S
5.
6.
/.
8.
9.

Produce predicted next char/word.

GPT-mini: 6 layers, 6 heads, 192 embedding
size

GPT2-Large: 36 layers, 20 heads, 1280 “PRINCE EDWARD: O, | hope some
embedding size = 774 M parameters ® these swords, still me, they would
With that do me to the service?”
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From “Attention Is All You Need"
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1. Layer Normalization 1 .

2. Causal Self Attention .

3. Add X to Attn “‘ ===== o — o

4. layer Normalization 2 S /'_““

5. Fc Inner Product GO— &O——

6. Activation (RELU, GELU, etc)) e I a

7. Projection Inner Product 1 = °1

8. Dropout .T S — 1 _—7

9. Add proj to X1 (from #3 above) - ;‘?i"iﬂé’f o ,-I? -I,l ' Lo
I ] - From “GELU activation”

"‘"'““2 cccc
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probabilities

* 4 Cutput
[] lnGP | VS u Softmax Probabilities
1
encode/decode
Linear
4
model @[ rerom (e om)— |
Feed
@ Forward
— | =
. . Add & N
1. minGPT only implements the r‘ — Hor:
‘encoder’ side of the full model. Feed AL:T;'HTF;
Forward
2. Just add LayerNorm + = : 5 N>
InnerProduct + Softmax to get ]
output probabilities Nx | —(Add & Norm ) ——
Multi-Head Multi-Head
Attention Attention
How do we convert GPT to an \ L 1t
Encoder/Decoder model? \. VAN Z/
F’osi‘.iolnal @_@ A Paositional
Encoding ! (R_® Encoding
Input Qutput
Embedding Embedding
Inputs Oulpuls

(shifted right)

From “Attention Is All You Need”, Figl
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First, convert ...

CausalSelfAttention

to
MultiHeadedAttention

CausalSelfAttention takes
one input ‘X’ and converts it
to Q, K, V using a single
InnerProduct

MultiHeadedAttention takes
3 inputs that are converted
to Q, K, V using three
InnerProducts.

2/9/2023

X
(B,T,C)

|

InnerProduct

v

X1
(B,T,C*3)

TN

Q K \')
(B,nh, T hs) (B,nh,T,hs) (B, nh T,hs)

E'T

|
Attention(Q, K, V) = softm: L}L(Q

InnerProduct
(final projection)

I

Y
(B,T,C)

|

Dropout

I

Y
(B,T,C)

WV

@

v v {
v ! v

-T

WV

Attention(@, K, V') = softmax( (f/nT

InnerProduct
(final projection)

I

Y
(B,T,C)

|

Dropout

I

Y 7
(B,T,C)




Encoder Transformer Block

Decoder =
Transformer
Block Internals

ccccc

Starting with Encoder Transformer -
. eltwisel
Block (Transformer Block in GPT)..
“,o
INNEEPEO?E;CI' ccccc E e
relu
EEEEEEEE ;— :;ET e DEHP-C;_;):?SI " —
e
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Encoder Transformer Block

Decoder =
Transformer —

Block Internals T
Make room for new layers used by o
Decoder Transformer Block..
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Decoder
Transformer
Block Internals

Layer Normalization 1
Causal Self Attention

1

2

3. Add X to Attn

4. Layer Normalization 2
5a. Multi-Head Attention
5b. Add X1 to Attn2

5c. Layer Normalization 3

6. Fc Inner Product

/. Activation (RELU, GELU, etc.)

8. Projection Inner Product

9. Dropout

10.Add proj to X2 (from #5c above)
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Decoder Transformer Block

ccccc

Attention(Q, K, V) = softmax(

Learning to match input
and target probability
distributions occurs here.

The same encoder output

is sent to each decoder
transformer block layer.

~

QKT
Vi

1%

DROPOUT

ccccc
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minGPT vs tull
encode/decode
model (e

Forward
r \
Full model uses both encode (left) Add & Norm
. Multi-Head
and decode (right). Feed Attention
Forward 7 7 J) M
— ]
N
X
i ::Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
At 2 At
LL Y, . >,
Pasitional Positional
Encodine &) @ .
ncoding 1 Encoding
Input Qutput
Embedding Embedding

Inputs Oulpuls
(shifted right)

From “Attention Is All You Need”, Figl
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TOKENZED_DATA_PAIRS
tokdatal ..
ootch: 40
ik 200 TRAIN
type: TEXT_FLE

= rpzesien

c dec tor ersio

Full
encode/decode

cccccccccccc

emol
POSMISNAL ENCODER,
IIl e Sresy
emp: 512
Dk 200
posl
posl ensk encl ensk encz ersk encs ensk enc4 emsk encs ensk encsé
TRANSFORMER_BLOCK TRANSFORMER_BLO-CK TRANSFORMER_BLOCK TRANSFORMER_BLOCK TRANSFORMER_BLOCK TRANSFORMER_BLOCK LAYERNCRM
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
encl enc? encl encd encs ench
n:&emob: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emob: 512 Inl
Full encoder/decoder model based off = =L e e iy o e
.. . type: ENCODER fype: ENCODER type: ENCODER type: ENCODER ftype: ENCODER type: ENCODER =
Orlglna[ mlnGPT mode[. ancl encs encs encd encs anct nl
7
Note:
emoz pos2 dmsk | inl | emsk gdac] \dmek | Inl | emsk dec? ldmsk | Inl | emsk gdecs ldmsk | Inl | ermsk gecd |dmesk | In1_emsk decé
_l_ l ‘F‘F b d POIMIONAL ENCODER, TRANIFORMER_BLOCE TRANSFORMER_BLOTE TRANSFORMER_BLOTE, TRANSFORMER_BLOCE TRANSFORMER_BLOTE LAYERNCRM
decl i dec2 4 dec3 i decd i dec5
arget values are o Set y one an Egsfgﬁz n: & emo: 512 n: & emo: 512 n: & emo: 512 n: & emo: 512 n: & emo: 512 In2
T o : 500 1200 : 500 : 500 : 500 : eps:
may use a Separate pos|t|onal £ 2E5D zr;e:DEOCDEE rD,.f(DE:DEOCDEE zr;e:DEOCDEE zr;e:DEOCDEE t:zf(DE:DEOCDEE y R
posz gecs gecs osc4 gacs gact nz

embedding. 7

NMERPRODUCT

ccccc

Also Note:

Decoder TRANSFORMER_BLOCKS
have ‘decode’ enabled which uses both
the CausalSelfAttention and
MultiHeadAttention layers internally.

The same encoder output
is sent to each decoder
transformer block s e

e accuracy
o _:n i) RUN oy ]
ooasl 2

nerm: VALD

topk: simple

SCCUrgcy
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TOKENZED_DATA_PAIRS

tokdatal ..
ootch: 40

ik 200 TRAIN

encode/decode
model

cccccccccccc

ccccc
posencl

emp: 512

Dk 200

encl sk enck SmEe encs SmEe enc4 msx encs SmEE

| | TRANSFORMER_| K
encl enc?
n:& emo: 512 n:&emo: 512

Full encoder/decoder model based off il

type: ENCODER

original minGPT model,

ccccc

In1
eps: 1E-

;;;;;;;;;;
encd encs

n: & emb: 512 n:&emo: 512

ccccc

LAYERNORM | |

Note: i L | L - - -1 | L - L - i |
Target values are offset by one and |”M B I ] S el e B e el s | |
may use a separate positional - pe Becones e secoDER pe: Becoes ee-seco0ss e sEcoots oe:eco0ss ““e
embedding. :
Also Note:
Decoder TRANSFORMER_BLOCKS
have ‘decode’ enabled which uses both
the CausalSelfAttention and
MultiHeadAttention layers internally.
N e
_Ins_s_l'g'ts:s{} :L.‘: ;Lcc;racy ;:;
%mz VALD topk: simpie
13
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TOKENZED_DATA_PAIRS
tokdatal ..

enc dec tot ermenmek
[ ]
emol
POSMIONAL_ENCODER
= Sarie
posencl
amp: 512
ik 200
oos = — ]
posl ensk encl ensk encz ersk encs ensk enc4 emsk encs ensk encs
TRANSFORMER_BLOCK TRANSFIRMER_BLOCK TRANSFORMER_BLOCK TRANSFORMER_BLOCK TRAMSFORMER_BLOCK TRANSFORMER_BLOCK LAYERNORM
Caie Tarie Tarie Tarie CTarie Carie casie
encl enc2 enci encd encs encé
n:&emob: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emob: 512 Inl
Encoder |npUt Tokens biic: 200 D 200 bk 200 Dl 200 Dl 200 bl 200 eps: 1E-05
type! ENCODER typel ENCODER type! ENCODER type! ENCODER typel ENCODER type! ENCODER
ancl encs encs encd encs anct nl
Vocabulary Size = 16,000
= = = —
i
A\Y .
When does the European Unlon embo2 pos2 dmsk | Inl | ersk decl dmek _Inl_ emsk dec? drmek Il | emsk decd dmsk | Inl | ensk decd dmek Inl | emsk decs drek _inl_ emsk decs
o o r” PCS'CN.‘.L_ENCCDEE‘“ 'EF.NSFCE'AEE_BLCCCE‘R 'R.‘.NSI‘CE'.r'IEE_BLCGc‘E“e _E.‘.NSFCE'AEE_BLCGC‘E‘“ 'E.‘.NSFCE'AEE_BLCGC‘E‘“ 'E.‘.NSFCE'HEE_BLCGC‘E‘“ 'E:‘.NSFCE'AER_BLCGC‘E‘“ LATERMNCRM e
session start? enca decl | dec2 i dec3 | decq | dec5 | decé J
E?qsg- ) n:&emb: 512 n:&emb: 512 n:&emb: 512 n:&emo: 512 n:&emo: 512 n:&emb: 512 In2
o olic: 200 il 200 oiic: 200 olic: 200 il 200 biic: 200 eps: 1E-05
¢ B type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER
posz gec] gecs gecs oscd4 gacs gact nz
NMERPRODUCT e
cut: 18000
noise: OFF

carie caire

:f  RUN

iz
norm: VALD
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TOKENIZED_DATA_PAIRS

tokdatal ..
ootch: 40

caree Carie

encoder 1n
embedding =

posencl
amp: 512
ik 200
oos ———— s e i G
pos ancl =mse enck =mEk =ncs =ms =ncd =msk encs =rmE ancé
TRANSFORMER_BLOCE TRANSFIRMER_BLOCK TRANSFORMER_BLOCK TRANSFOIRMER_BLOCK TRAMNSFIRMER_BLOCK TRANSFORMER_BLOCK LAYERNCTRM
— e = Caree = Cane = Tarie = Cakee = Cane casie
encl enc2 enci encd encs encé
. . n:&emob: 512 n:&emo: 512 n:&emo: 512 n: & emo: 512 n:&emo: 512 n:&emo: 512 Inl
E bedd|n9 to 512 e b S|ze b 200 b 200 b 200 b 200 i 200 b 200 eps: 1E05
type! ENCODER typel ENCODER type! ENCODER type! ENCODER typel ENCODER type! ENCODER
sncl snct encs sncd encs zncs ni
= = = —
i
= = pos2 dmsk | inl | ersk decl dmsk | Inl | emsk deck ldmsk | In1 | emsk decs dmsk | inl | emsk decd dmsk | Inl | emsk decs ldmsk | Inl_| emsk decé
POSIM CNAL_ENOCDEE‘“ TRAME FCEMEE_BLCQGK“& TRANSFCEMEE_BLCQGK‘“ ANSFCEMEE_BLCCC‘E‘“ TEANSFCRMEE_BLCC“K‘“ TEANSFCEMEE_BLCQGK‘“ TEJ‘\NSFCE.’L‘1ER_BL<3<:E‘5“e LATERMNCRM e
decl i dec2 i dec3 i decd i dec5 i decé i
P n:s emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n:8 emo: 512 In2
_ -;‘:m‘ olic: 200 il 200 oiic: 200 olic: 200 il 200 biic: 200 eps: 1E-05
S type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER
pos2 gscl gect gecs gecd gacs gscs Nz
nZ
NMERPRODUCT
- canie
cut: 18000
noise: SFF
SignalPop |/ prj-DEFAULT-enc_dec 5 ) 1-blob_pos1_data_imgenh |
pos! data image B U G B t h .t

- Pos enc only A =

MLL_LTE3 ACCURACY
= carie caire

' ' msl&s:s RUM accuracy
- Applied to first = e
item. o
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TOKENZED_DATA_PAIRS
tokdatal ..

t a S O e PCS'CE?;E;;CB;&“

_E;.I:l;FCE'\'.EE_ C‘C"Z“e . 'E:ijC;%iZEELéCCE‘R . L.‘."EENC_EI'\".-I- care

Encoder Transformer L P

Mask, Softmax (self attention) !
P:a':gnl;ﬂs:é;;z:cgﬁn :E;ﬂ.‘N;FC;E'\\Ei:_BLC:C‘gm | 2#13“;;“%\;%?5:;&“ | “_?;f:%%f;%-m | | “‘TE‘-‘-NSHFCE';EE_BL;CCE;,,& | | L"'VEE”:‘:.; | carte
_Hicé‘:_ o
Q -T
Attention(Q), K, V') = softmax( v W
!r prob gt
This IS the secret sauce!  soewoey s
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TOKENIZED_DATA_PAIRS

caree Carie

encoder
transtormer ——

posencl
amp: 512
ik 200
oos — -
— 11 . = - " . . = . = . =
posl amEe ancl =mse enck =mEk =ncs =ms =ncd =msk encs =rmE ancé
TRANSFORMER_BLOCE TRANSFORMER_BLOCE TRANSFORMER_BLOCK TRANSFORMER_BLOCE TRANSFORMER_BLOCE TRANSFORMER_BLOCE LAYERNORM e
encl enc2 enci encd encs
n:8 emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n: 8 emo: 512 Inl
Encoder Transformer e i il el ik el L
type: ENCODER typel ENCODER type ENCODER typel ENCODER typel ENCODER typel ENCODER
sncl snct encs sncd encs Zncs ni
Mask, Softmax, Projection .
= = = —
. i
= = pos2 dmsk | inl | ersk decl dmsk | Inl | emsk deck ldmsk | In1 | emsk decs dmsk | inl | emsk decd dmsk | Inl | emsk decs ldmsk | Inl_| emsk decé
POSIM CNAL_ENOCDEE‘“ TRAME FCE.’L‘1EE_BL<3<%‘K“t TRANSFCEMEE_BLC%‘GK‘“ TEANSFCEMEE_BLC%‘E“Q TEANSFCRMEE_BLCQGK‘N TEANSFCEMEE_BLC%‘GK‘“ TEJ‘\NSFCE.’L‘1ER_BL<3<:E‘5“e LATERMNCRM e
decl dec2 dec3 decd dec5 decé =
P n:s emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n:8 emo: 512 In2
_ -;‘:m‘ olic: 200 il 200 oiic: 200 olic: 200 il 200 biic: 200 eps: 1E-05
= type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER
pos2 gscl gect gecs gecd gacs gscs Nz
nZ
NMERPRODUCT
- canie
prob gt prob gt
NLL_LOSS ACCURACY
= caric carie
QCCUTacy g
onds: 2

topk: simple

SCCUrgcy
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TOKENZED_DATA_PAIRS
tokdatal ..

enc gsc fot smekomek
(]
emol
POSMONAL ENCODER
= Fabie
posencl
e 512
i 200
posl T T
pos ensk encl ensk encz ersk encs ensk enc4 emsk encs ensk encs
TRANS FORMER_BLOCK TRANSRORMER_BLOCE TRANSFORMER_BLOCK TRANSFORMER_BLOCK TRANSFORMER_BLOCE TRANSFORMER_BLOCK LAY ERNORM
—E e T e —S e — e — e casse
encl encl enc3 encd ench encé
n:&emb: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:&emb: 512 Inl
Decoder |nput kens Bl 200 Dk 200 Dl 200 Dl 200 Dk 200 Dl 200 sps: 1E-05
type ENCODER typel ENCODER type! ENCODER type! ENCODER type ENCODER type: ENCODER
ancl encs encs encd encs anct in1
Vocabulary Size = 16,000
= = = —
i
Quand commence la session de l U Unlon =miok posZ \dmsk |_inl | ensk decl ldmsk | inl_|emsk deck dmsk |_inl | ermsk dec3 ldmsk | Inl | emsk decd \dmsk | Inl | emsk decs dmsk | inl | emsk d=cé
POSMIONAL_EN CCDE&R TRAME FCE.'."IEE_BLCQE“Q TRANSFCE.’."IEE_BLC?E‘“ TEANSFCE.’."IEE_BLCC'C'E‘“ TEANSFCE.’."IEE_BLCQE“Q TEANSFCE.’."IEE_BLC?E‘“ TEANSFCE.’."IER_BLC%E‘“ LATERMNCRM e
A p) 2 decl i dec2 4 dec3 i decd i dec5 i decé i
europeenne : posenc. n: & emo: 512 n: & emo: 512 n: & emo: 512 n: & emo: 512 n: & emo: 512 n: & emo: 512 n2
_ -;‘:m‘ Dlic: 200 il 200 oiic: 200 olic: 200 il 200 bl 200 eps: 1E-05
=5 fype: DECODER fype: DECODER fype: DECODER fype: DECODER fype: DECODER fype: DECODER
posz gec] gecs gecs osc4 gacs gact nz
NMERPRODUCT
- casse
cut: 18000
noise: OFF

carie caire

:f  RUN

iz
norm: VALD
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decoder in
embedding

Embedding to 512 emb size
+ Position Embedding
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caree

carie

TOKENZED_DATA_PAIRS
tokdatal ..
ootch: 40
ik 200 TRAIN
type: TEXT_FLE

enc gec tot ermskoimei

emol
POSMCNAL ENCODER
= Sarie
posencl
amp: 512
ik 200
pos]
pos =i encl smse encz =ncs =ms encd =msk encs ancé
TRANS FC)EN\EE_BLCQE“t TE)\NSFC)IENIEE_BLCC‘C.E‘‘e TEANSFOE.MEE_BLCC‘C.E‘“ TE)\NSFC)IEN\EE_BLCC‘C.E“e TEANSFOE.MEE_BLCC‘C.E‘“ TEANSFOE.MEE_BLCC.C"E‘“ LAYERNCTRM —
encl enc2 enci encd encs encé
n:8 emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n: 8 emo: 512 Inl
biic: 200 bilic: 200 bik: 200 bik: 200 Dl 200 Dl 200 eps: 1E-05
type ENCODER typel ENCODER type! ENCODER type! ENCODER type ENCODER type: ENCODER
encl snct encs sncd encs Zncs n
= = —
i
=i = pos2 dmsk | Il | ermsk decl \dmsk | Inl | emsk deck ldmsk | In1 | emsk decs \dmsk | inl | emsk decd ldmsk | Inl | emsk decs ldmsk | In1_| emsk decd
POE TONAL_ENOCDEE‘“ TEANSFCEMEE_BLCQGK“& TRANSFCEMEE_BLCQGK‘“ TEANSFCEMEE_BLCQE‘“ TEANSFCRMEE_BLCC“K‘“ TEANSFCEMEE_BLCQGK‘“ TEJ‘\NSFCE.’L‘1ER_BL<3<:E‘5“e LATERMNCRM e
decl dec2 dec3 decd dec5 decé
e, Al n:8 emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n: 8 emo: 512 n2
_ '5‘:\:0‘ biic: 200 Dl 200 bl 200 Dl 200 Dl 200 biic: 200 eps: 1E-05
S type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER Type: DECODER
pos2 gscl gecs gecs gecd gacs gecs nz
nZ
NMERPRODUCT
- canie
rob gt prob gt
MNLL_LTSE3 ACCURACY
= caric carie
Uracy g
onds: 2
topk: simple
goouracy
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decoder
transtormer

Last encoder output

(layer normalized).
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TOKENIZED_DATA_PAIRS

tokdatal ..
patch: 40

gbC =
EMBED EMEBED
caree caie
embed2 embed]
i 15000 in 00
UiSS] 2
i)
emol
POSMCNAL ENCODER
= Sarie
posencl
amp: 512
ik 200
pos]
" = " = " = " = " = " =
posl =i encl smse encz =mEk =ncs =ms encd =msk encs =rmE ancé
TRANSFORMER_BLOCK TRANSFIRMER_BLOCK TRANSFORMER_BLOCK TRANSFOIRMER_BLOCK TRAMSFOIRMER_BLOCK TRANSFORMER_BLOCK LAYERNCTRM
— e = Raree = Cane = Tarie = Cakee = Cane canie
n:8 emo: 512 n:& emo: 512 n:& emo: 512 n: & emo: 512 n: & emo: 512 n: 8 emo: 512 Inl
biic: 200 bilic: 200 bik: 200 bik: 200 Dl 200 Dl 200 eps: 1E-
type ENCODER typel ENCODER type! ENCODER type! ENCODER type ENCODER type: ENCODER
encl snct encs sncd encs Zncs ni
1 - L L - | L L Ll L L Ll L L Ll L L .
1 i 1 | rri 1 1 T 1 1 rri L] 1 rri 1 ]
' i
I L I = I I I
T=mok pos2 dmsk | Inl | ersk decl dmek Inl_ emsk dec? drmek _Inl | emsk decd dmsk | Inl | ensk decd drek Inl_ emsk decs drmek _inl_ emsk decé
POE TONAL_ENOCDEE‘“ TRAME FOEMEE_BLCX%GK“Q TEANSFOEMEE_BLCX;C‘GK‘“ TEANSFOEMEE_BLCX;C‘E‘“ TEJ‘\NSI’C)I!MEE_BLQC,C‘E“e TEANSFOEMEE_BLCX;C‘GK‘“ TEANSFOEMEE_BLOCC‘GK‘“ LATERMNCRM e
decl dec2 dec3 decd dec5 .
rTio: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n: & emo: 512 n:&emo: 512 n:&emo: 512 In2
_ 'S‘IO‘ Dilc: 200 Dilic: 200 Dk 200 Dilk: 200 Diic: 200 Dilk: 200 eps: 1E-05
S type: DECODER type: DECODER type: DECODER type: DECODER type: DECODER Type: DECODER
Dos gec] gect gecs oecd gecs gect ns

Instance Norm Group Norm

prob gt prob gt
NLL_LCSS ACCURACY
= " carie carie
loss_wit: RUN QCCUracy p.r
- T {} s 2
== topk: simple
nerm: VALD opk: simp
*rrl SCCUracy

"Group Normalization”, Wu et al, 2018 20



TOKENZED_DATA_PAIRS
tokdatal ..

decoder
transformer

(multi-head 1) |

posencl
empo: 512

Dk 200

caree carie

encl encz L9 encs ensk enc4 K cs encs
TRANSFORMER_BLOCK TRANSFIRMER_BLOCK TRANSFORMER_BLOCK TRANSFORMER_BLOCK TRAMSFORMER_BLOC TRANSFORMER_BLOCK LAY ERNORM
— e = Raree = Cane — Canee = Cakee = Cane canie
encl enc2 enci encd encé
n:&emb: 512 n:&emo: 512 n:&emo: 512 n:&emo: 512 n:8 e 3 n:&emb: 512 Inl
Decoder Transfor er biic: 200 bilic: 200 bik: 200 bik: 200 Dl 200 Dl 200 eps: 1E-s
type ENCODER typel ENCODER type! ENCODER type! ENCODER type ENCODER type: ENCODER
ancl encs encs encd encs anct n
Mask, Somuanatselfeattetefortp. right).
L L L L L L L L L
i ) T T T T T T T T T
i
i = pos2 dmsk | Il | ermsk decl \dmsk | Inl | emsk deck ldmsk | In1 | emsk decs \dmsk | inl | emsk decd ldmsk | Inl | emsk decs ldmsk | In1_| emsk decd
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Our Input
“When does the European Union session start?”
Our Output

“Quand la session de | ' Union europ?enne commence - t - elle ?”

Verify Results

Google Translate Verification

Go g|e google translate X & @ Q
Extra ‘?’ characters found in results, Q Al [ Images [ Books O Shopping & News i More Tools
believed to be caused by our custom
About 4,420,000,000 results (0.43 seconds)

sentence-piece tokenizer and lack of
double byte character handling for eneh - detected v | o [ Engish .
words like ‘européenne’

Quand la session X When does the
de | Union European Union
europ?enne session start?
“t-
Google Output: commence
9 P elle ?

"Quand commence la
session de ['Union

z AN
europeenne U u D)

Did you mean: Quand la session de I'Uni...

Open in Google Translate = Feedback
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Thank You!
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