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2018 3 Google AFe]l ALA k¥ ¢lo] 91F A% BERT & 7| o=, o] g &
A= F8 F2E Tr?ﬂfﬂ A 74 Mﬁ o= »ds ggsletes Wgdow wHgy. o 4
I, e5d Ado] AFA T A AZIFH 2o Feke HaEHE AYEE A AT
ATk f-Eol H E‘r B =R v HAERS WygHgow wde] xddo
AR S A&sts 7IHY RS ARbetar, ol& A&t ‘R AlolE u5 HAY
EZ nd(SG-MLP) & Fdsta 1 A¥E val #ES Y. SG-MLP = BERT <] 20%°f]
Fsl= AP g ETte R vl A xoA A FEhe oS BRela, 9% I
Aol e o He A BgS 23
1. A& gAE oEAdSE BE Fo xS} AMA s
WHES fX3 A AAHdezr 2dS giygdsie
2010 ddle] So] WE AFY AgE: g WFeR EHdIdd. a2 Ay esd Ao
GPGPU(General-Purpose computing on GPU) 7]%o] UdAsS Witk FAFE Ads 2F3 I
AEa Holu XSS A F=9go] sz @GACdARE A3 vbed Aot fEo,
Aolo] SRS PR dF AAYS A WY AT7F AHEske Attention 7|WE 17}
AAo] @] (Natural Language Processing) ZA1Z AAb B&S a7%ts SAABIS 7HAL o=
HAs A = AEsF A iw—a—}om ozt Aul Aof JAFA T FFAA TAHLE A AH).
w35 dgozZ 2018 I Google & BERT =d[1]<S
T, Google AFe] BERT =&l tfifi E-X ¢ 4HS RSt B =78 Attention 7|HE
HolHE 7wter F X E=385(Semi-Supervised wAEE 2 2] Ado] A mEQl xR
Learning)S  Ads) ool  AdwAHS  Apd ACIE E}% HAAEE RER(SEMP)” & Al#shal i
&+ (Pretrain)  ob=  WWES AHest, ¢ °lE TEske HAY I A9E B i
w23 o &9 Attention 7] \to]
17 (Encoder) & = F+Z 9A] Aotdlon o]=
HAAMA = ApAo] A oo XujAQl S

n) X3 QItH[2]. BERT R9S 7|d oz o] A

AA SR BY, f@ 2= 5e BY obd P36 A¥E;

https://github.com/guijinSON/SGMLP
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ACK 2021 shaatELl3| =2%| (283 235)

A= Attention,
> YAHEE g AR AA g gt 7]

2.1 b= HAEE (Multi-Layer Perceptron)

= HHMEZWP)S AFASIH I AFS
Zolst AALor T HPAEROZ FAH
Z(layer)o] ¥ F+xoltk. MLP = el 835
st ol e 24F, g sty EHIFToE
T A3 (back propagation)S}f
(dropout)FFo. 2% 943 H%5S HUE=

ATH4].

73+ E B A (Computer Vision) #oFe} A|AIE 4
F-ofol A Convolutional Neural Network (CNN)}
Residual Neural Network (RNN)7} Z+2Z 5738t
WP & 283 da= A TEEgT. 2y, &
g5E MP = 2 o' HAdE Sl ZAME
Aokl sHEY g Foke AxWHATY. 2 A

2021 AFyY " Eop5le &4 /4
oF[6lol A MLP & AFE3E Rdo] 7|E HHE
Ha7te A5s AR,
2.2 Attention 7]

Attention 7] 2018 d o]F Ao A
okl A=A FIFHS U HHELR dHE

ol Atele] ZhgAE ALFSE1]. ol Al el

Aols  olaliste HAFolA  ows  wold T
HAzdof st=A HAosl= JdTs . aA-E
7} =] (static weight)E Alg3st= 71 AT
JolstAl =® el weEk v o9& TSsAE
Arboll A}&EE 48 £4 7oA (key-dependent
weight) & 283 AHB9 %4 <d(entanglement)S

YA Stk S4e] ek,

Seju Fold ol Ajole] WAE MWnE A
B P FRAN gPR B Lol
AT WA AN BAES 2TV, o=
gds) AHEE B olst AoldsFH A
gol  JEsHos  Fbsm, oo uh

Attention & WAIE 4 AT 7]HA tis H o]

fFE oL Ao,
2.3 Z7A8 A7 (Mixture of Experts)

AR WER o A
Abel g

TFzoltt. o] 5AL AdHG o P EE A=
Aol AFA s Agstrld Adsiy 9 /HeR
ik mES Hzstazr g w=9[7]e] FEF
EA8 gk, ollol®= ME = e wg v

.[‘:'—_

%S Axbe] g3 key-dependent weight <
H =g

entanglement & & 4 3}3kt}.

—_—

A 2.2 oA AT wiel o] uiFie dHu
Ao QdFAFo] A& Attention 7|HL ol F
Aol A Y. v FelA = MLP ¢ MOE &
%3l Attention 7I'H¥ FAS 7|l5S FANEF
A"l AAG ANERE FRe Ao A

e 27,

w

ZAR AE 0% HHEE 2d AL

s Al A] A wkel o] Attention
a7kl Ak ¥ES eagdtE ddS
.ot 3 FelAE olE HYS 2UF AE
= 9AEEZ =2d(Switch Gated Multi-Layer
Perceptron; SG-MLP)& A|<tstar FE s},
AT AlRe] AljkelE SG-MLP EEe ol
(23 1) Encoder 7} THE F=xoltr. HE
Encoder + AdY 438 W3 AZ(Channel
Projection)® &7t 3 W3k AZF(Spatial
Projection)¥] o] Fojxt}t.,  <FY 9
Al 23} mpx]Ebe]l 9] X8} Channel Projection &
ey A WEZ MP o E3AA AE oo
et HAHE HEslsltl, Spatial Projection
4 wWEE  dAX(transpose)d  FH  MLP
=
B

i rlo

JARoRM AR OB ol e AN
sach. 9 wHe Bl vosw gl
24 Q258 B4 vEd QuoE A},

/| spatial

/| Gating Unit Qutput

1

| Spatial Projection 1 | | Spatial Projection 2 |
T T

.
|
:

‘ Chunked Input ‘

(18 1) SG-MLP =29 Encoder

Input Sequence

+7  ¥WE+=  Channel
Projection & AA ZAE Alo|E (Switch Gate) =
HAIdHETE,  Switch Gate UWo YxE EFI|=
Agre Wy A|IRol= 3E A Estal o
TRE Yty EFe Ao ol Switch Gate
el = F M Spatial Projection = afifuto]
FEAos dAgE o dEis FEgstt. ol
(¥ 2)= Ui Azt B33t BAHo=z, 9
28] SG-MLP ¥ Attention ¢ =% gloj=
cojo} o] Fro] #|AY EFE 53,
7}, Switch Gate Wol Spatial Projection <
2 Wjxsta M2 g2 &l di&l dolgk w4
S AAtell AFEEF S =4 Entanglement 7}

Encoder o 3=
Z

;

1o dlo

N o & N ok
ot & N ol
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H3sldh. MOE oA 43
SG-MLP =&lo] =A%
A7 MeEis) 1

rob Al 2El 9] 7
4 olalo] Aas

g},

(o

Channel
Projection

Spatial
Projection

(1% 2) SG-MLP AR K353} 74 A ztsh

7]

fs

SG-MLP A
(Fine-Tune) 2. =

= 8+ (Pretrain) @ AR

ol SEFHAT. B =i
g deoly, Bd R, 5ol Ede] AT
v x= GEgs xddor @437 {8 9 =3

. o= =] U=
ol = A
=

_t_/_l.?(_‘,

o 2 r|r o)

it
2|
=
I}

gals] ofel <x I ol I Aol nds
A ZgTt. SG-MLP Base = BERT Base X 23}9]
HnE 98] wg 4o dFdEvEHE HAEE
AAsrg o ol 7|02 0.5 Hjel  SG-MLP
Small ¥} 1.3 ¥i¢] SG-MLP Large & F7}& & 7)3kc}.
SG-MLP Small & <F 16GB ol 3% 3F+= Book Corpus ¢

=

Wiki ®eolg& st lon o]¢e] Fele Common
Crawl” s Web Crawl Corpus = 3 x}& A=A
Allen - C4 - En[8] TdlolHE drFol &&at3ion

o= °oF 305GB Ao FHFoltt. HFT st
745719 AR 18] SG-MLP Base E9e] gy !
=+ BERT Base 2] 20% <1 200,000 3]z =33}
A3t et. oF <¥ 1> 7 2do AlA %
Sl gk Al AFERS WIS

ne a}2}ua] g Hlol g A 5%

BERT Base 1.09 ¢! | Book Corpus + Wiki | 1,000,000

SG-MLP Small | 0.67 ¢! | Book Corpus + Wiki | 110,000

SG-MLP Base 1.25 ¢ C4 200,000

SG-MLP Large | 1.67 % c4 200,000

<E 1> AN g 34 AA
4. SG-MP 24 AT H7}

4 oAM= SGMP EEe Aik £E5 FASAL,
ofe) A4H, AHA WS e mele] <ol
ola TS HSer.

4.1 & 243 A4 S5 v

SG-MLP & gzt wiel MR o2 e »ie]
st = =205 AARWME)  FHe FxE
gtk olgh el wWHEHHoeR EdS
TATOZN B A o] ofgfo] 875+ FEg
o] FerHE AFEAT, RdE FES S
Ao Al JH kol wep Fagk FERE feAHo=R
ggatAl #Hrh. ol dikd A8 ARE

Hopst= Az olojxt}. SGMLP Base ¢ =77}
H| <=8+ BERT Base, RoBERTa Base E@¥} <4t &L 2
Hlwgto @M SG-MLP Zdlo] €f Zdo] nl3] A3k
AL H&S 2vgs gl 1,11].

obeff < 2>9 AP B Tesla V100 SXM2 16GB
GPU oA sdgt o A4S AHFshe=d AQ83
AHE 54890, 2489 Ay SG-MP 2P v sh
gt ] & A= el w3 A& A4t
A cedlow, 3 ®de 477 o A2
BERT Base =EUERUE ¢ s A&
Ho]F3lo.
=g s 5 At ZE (ms)
BERT Base 1.09 ¢} 0.261
RoBERTa Base 1.24 o 0.260
SG-MLP Base 1.15 9 0.230
<3} 2>SG-MLP <14t &= vlw 37}

4.2 Prompt & B Ao o3 58 HI}
f4nE Ao
A A (Prompt ) S ¢ €
o SeE HAS 3y
2 37p we=t[9]. ¢
Auk Abalof] gk
7'sS 8},
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1+ SG-MLP Base ¢} BERT-base-uncased
oulslE=  <mask>7F ESH

A},
o # gE5des &
AdX prompt & ZF =
7Z+o] SG-MLP Base ) o
HAL FolAME AYE
YAalola ~HolA= e 399 g

[o

=]

lo

A

=

Hobh Al F Al delE, A e wEs
AT Qe dAFeH St BN JEA
A4 AN FERSS BT 5 9ok, olgt wigz
BERT 2l ofv] ofe] ata] odwb 232lo] RAgg
A e wh9] gtk B ATe APAM 6
MLP = {eat, drink, two, 4} 53 Ay &
BERT + {be, make, no, two} =1L WIZFS
THASEE AR WY o] YA ge EES
A3 sk,
8 =3 SG-MLP BERT

| want to <mask> steak. eat be

I want to <mask> coffee. drink make

A bird has <mask> legs. two no

A car has <mask> wheels. 4 two

<¥ 3>SG-MLP Base ¢} BERT Base HlZt o=
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4.3 GLIEE B% 9 o3 58 Hr}

GLIE + <19 5
H7rsh= g4l Ax[10]1=
CoLA, SST-2, QQP, =
H7HE A, o ARE
4> F F 7HA AMEE AJAMERTE.

29 Dev
CoLA | SST-2 | QQP | RTE s
BERT Base 86.3 93.5 72.1 | 66.4 79.5
SG-MLP Small 70.9 82.8 83.5 | 52.0 72.3
SG-MLP Base 71.0 86.6 84.7 | 59.0 73.3
SG-MLP Large 71.3 89.1 88.0 | 62.6 77.4

<X 4>GLUE %7} A%}

AA, SGMLP 2R +4 I fFAIRE BE45E
QQP °l A& BERT Base RES Ab3]slt}. oz}, SG-
MLP Base X9 BERT Base 9 20% AHEwH

O T pofits niieyl

StEE RSl Aoz AA o] YA g

EA, <% o FFRFHR =
Base, Large E2o] mtglv|g ¢} s5HS ST
A [e]

A o 0] SRS wolT},
44 (Scalability)olgtis: EagE o] B
AFAEAAN 1 FeAdo]l B AxEn B =Fo
AokalE SGAMLP Rl Al F7129l AT glo] ey
A ATt R B 95438 ARE Ar}
5. 48

B o=Ro 2018 W o]F o] Ay HofoA

Al JAAE FA 8 Attention 7)ol th3f
A 7hsAdS 7H ‘2AR ACE tE HAEE
R (SG-MP) & Akt TdAd Adse /=

2dS dlwste] Hrisig, 2 AGTE Abe SG-
MLP mdle 7]Ee] zkdo] QlFA sl Hla] F 714
o]AE ZHAT. AA, SG-MLP RS FA3 gf

& AAMRYG He At vE AR gy ]
=4, SG-MP EEE EWA ofF w4
A, 2 AR 24 59 FEofdx
Google AFe] BERT ¢} +#3t= <o 9]
ol dF A;{AAE BERT & A
Hoj o),

of Al FES AW AdFA T A&
Hro= g uwel AHska
7hR Ao IEA] Tl gt
ATk, B =TolA AIgHE SG-MLP 9F
BEFsE s Aol Avs MAdseE A

g eojof ghrh. 5 SG-MLP Wiell v+
HyEAog wxsAY, IEFHFS =
A MAes 53 Ao,
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