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1. 885 M2 - 7|12 +Z 2020 EGE=

# A0 22 (Model)

MK 2|t 23 2720 CHSH KoELECTRA Z|HE Q13 M AU S H N
=8 /2°89| Binary Classification 217t ==& =+ Y= & ot} Server/Model
w3 HSE A I CHYSt 00| C|ol 2 M g3t
Pre-Processer
Interface 7
# gl MH(Back-End) _~» Web 1
2 OIE{I|O|A S E3t AFAF E= ,h — | JT—— // X KOELECTRA
PP
Ba|xtel @S Ha|si ALt User 1
o ~— Extra
oo Ao HiojlyH M2 | ® | - Layers
" .ih +—— Admin Page )
DB Z2| = chetsict e I / Model 1
|
= i
# 9 91E{H 0| A (Front-End) == Fine-Tuning

2 2HE0A AFE A 1| O X|2F 2He| At H|O|X| ME|AS M-S Tt

L L—



LASE MR -8 78 &F 2020 ZYZ2H|

# 0] 2 (Model)
- Python 3.8.6
- Pytorch 1.6.0

% "L _ Uploagel.bin
# ¢l *‘IH'I(Back-End) AWS RDS Flask Amazon S3
- Flask(Model Server) 2.0 uB Training Server Storage
T
- Node.js(App Server) 12.18.3 N\ Re_TramReungst},Response |ZI GetModel Request/Response

- Express.js 4.17.1

- MongoDB / AWS D RESTLA no@de

Client Web Server
# Yl Q1E{H| O] A (Front-End)

- React 16.13.1

- styled-components 5.1.1



2. A0 & 27

# Why KOELECTRA?

20204 3&, Google Research EO|A L H Tt Pre-Trained 20| E& ELECTRA

(Efficiently Learning an Encoder that Classifies Token Replacements Accurately)&

b= O0f 2A shEAlZl 22

sample

the —> [MASK] —>
chef — chef —>» Generator

cooked —>[MASK] —>| (typically a
the —» the —»| small MLM)

meal — meal —>

-->» the —>»

chef —
-->» ate —>
the —>
meal —»

Discriminator
(ELECTRA)

—> original
—> original
—> replaced
—> original
—> original

Source: github.com/monologg/KoELECTRA



2. A0 & 27

2 St& (Fine-Tuning)

# S
24 2tE 2| Google ColabOl| A Fine-Tuning2 £

£ UntitledO.ipynb

PRO T .
Ty =3 27 ¥ HEY =R ES%

+ ZE + HAE

<> o from aoogle. colab inport drive
drive.mount (' fadrive', force_remount=True)

lpip install transformers
lpip install attrdict
lpip install segeval

lpythond fadrive/My Drive/nlp/KeElect ra/finetune/run_seq_cls. py ——task nsmc ——confia_file koelectra—base. json



2. Q22 2 2020 EYZE

|:|*| H x-" EE*-" ﬁ Class(i:_ai:%t/i;n,gR)esult

# £& L 7=
1) 28 S2H8= UAL
2) Word Embedding =& h.c’
3) ELECTRA 2 2lof &

4) ZHO|AM CLS HIE|E LIHX| HE 0| Scaled

Dot-Product Attention

A

Bi-GRU

5) KNU et=0{ ZJAH 7S X| Concatenate : el el
6) Bl'GRUO'” (I;I E—':|| ht.c h.1 h.2 h.3 h.4 h.s
7) 25 21 HIHE &3] Classification e -

_ 1 Scaled

ELECTRA

[CLS] 0] A 2tH = ##% ## [SEP]

Word Embedding(WordPiece)
.

“0|H gt BHY"
— Pre-Processing



2. A0{EE 24

1) &= HIojf A&

HolH Izt | RO AZESE T
E8 EEL 200 X[RX[X]
(E2tO}, THELX|, &2, HZ/0fH/2
A3, =22, ChREE 2|, 0|0, 7
B2, 7, oL Ho|M, Hx| =X|Z

Z20f el CHH o2 BHSO| B
YT g3t 1074, £HHO Y3t 10742
X7 M0l & 340742 Yztof T}

—r

0

—

N
=d(8~108), F8(1~3) 2l H[=0]
Ol AT,

10| E[ =5 SlR¥=
602t7H 2| Training Set, 20TF7H 2| Test Set,
S 8022l HIO|H =

1ot

A
|=|;to

NSMC H|O|E{2} Z2td

of

Ol HJLE K| HStH

Classification Result

(38/7%)

##

##7H

0| A i =

[CLS]

[SEP]

Word Embedding(WordPiece)

“0|A gt BHY"
— Pre-Processing




2. A0{EE 24

HTML Ef1 7|
oF X171 32| Of

Classification Result

(38/7%)

A

h.c’

Jjr

[CLS] O|A 2t = ##HY ##

[SEP]

Word Embedding(WordPiece)

"0l 7| ed EHQl”
— Pre-Processing




2. o2 E MA 2020 ER=EZNE)

3) Scaled Dot-Product Attention e ey "
ELECTRAC| CLS HIEIZ LIHX| HIE{0f |
Attentionot0] &d =40 &= HO|
HE QU 2 ZQLEE =/ A T HEHY Bi-GRU

1 IT 1 1 sda(h.c) sda(h.1) sda(h.2) sda(h.3) sda(h.4) sda(h.5) sda(h.s)
5] 53] 53] 53] @ 53] 2}
senti_w senti_w senti_w senti_w senti_w senti_w senti_w
= 7‘ = MX
T =

=8 W XS HFste BIE E

h.c’

M

KNU ZH3ARE 7HEX| Cohcatenate(segti_w)

h.c h.1 h.2 h.3 h.4 h.5 h.s

[CLS] 0] A 2tH = ##% ## [SEP]

Word Embedding(WordPiece)
.

"0l 2 ZHel"
— Pre-Processing



2. o2 E MA 2020 EY=ZNME)

4) KNU et=0| ZdAHH 715X HE O
Attention= OFXl B E S0 “
KNU et=0 Zd A0 sl Edt= 7Hs X2
Concatenatestd] 2 E29| g HE S 4=,
S K= 96Xr# 2| #E O[O, ELECTRAS]
VocabularyE 7|8t = Z SAPFJQ SN
Tokenizedt 1, Zf EZ0| ™A F-3 X0 A

25 H +277f7(| 5 CHAIS] 7S K| & o™

h.c’

| =
A5 74|’.“_*5P04, B0 Batalof siESt
=2tz e E30) 1 HESIYE. [CLS] o[ A 2 = ##4 | | ##¥Y | | [SEP]
Ol [[H 7|:||-)é‘)| Al-XI_ O-”A—I A'-%Elxl (I_D_él_'% E%% Word Embedding(WordPiece)

’ e

=2 7= 2ot “0| 2HH B~
0(3 ) = _I_O:I = - — Pre-Processing



Ao E 2 2020 ST 2NME)

Classification Result

5) Bi-GRU @%/5%)
ELECTRAS| &= 0| Scaled Dot-Product

h.c’

Attention= AKX Z4HGAIN 715X E 3

e o .

jH_ m ol—l- Eé%i RN N (BI_G RU) O-” %J__I-l-Al 91 sda(h.c) sda(h.1) sda(h.2) sda(h.3) sda(h.4) sda(h.5) sda(h.s)
seli.ii_w Seli.éi_w Seli.éi_w Sel’i.éi_w seri.ii_w Seli.éi_w senet)i_w

A =l Classification® S E 6% 1,

L == AR 75 X| Cohcatenate(sefti_w

LSTMO]| H|SH st £ =7t = GRUE : — e,
h.c h.1 h.2 h.3 h.4 h.5 h.s

_I_ e e o e - -

HBHYOD, £3 N5 NS AY RS L&

- o o = P -
T+ HE 8 2E= ?Il Bi-GRUE B & L_hc_.s,ca.ed

ELECTRA

[CLS] 0] A 2tH = ##% ## [SEP]

Word Embedding(WordPiece)

e
“0|7 oM BYY"
— Pre-Processing



2. AL A

# B BF (@ 0|of 3L ofo|E|o] M) ¥ WAE

KoELECTRA-base-cls(Default) 90.210
KoELECTRA-base-v1(token-ffnn) 90.206
KoELECTRA-base-senti-v2(cls-ffnn) 90.292
KoELECTRA-base-senti-v3(cls-only) 90.310

KoELECTRA-base-senti-crawling-v4(cls-only) 90.534

# E1|¢E O 0| E{(nsmc)0ll 277t Bo| =xfgt,
S 2o 3 =2 HIO|EE training, test set2 =

A RS I — acc 93.393

H

“o|H #H EWY”
» Pre-Processing




3. =2lA0l8 24

# 1N oj=c|FAo|E A=

User

Admin

Web Server

2020 Eg == A

Model Server

POST modelserver/run

Pre-Processer

» userController

Get result from response

POST modelserver/retra
POST modelserver/apply

-]

» adminController

Interface
POST_REVIEW
User Page
- Admin Page
GET_VERSION

GET_VERSION_DATA
POST_APPLY_VERSICN
POST_RETRAIN

Update REVIEW

Read VERSION

Read VERSION_DATA

>
v
KoELECTRA
\
> Extra
Layers

Create VERSION



3. {=2|#H 0| A 2020 ST ZNME)

# " M (Back-End)

Python2| & Z2|| A/ 3 & StLIQl FlaskZ 7HESIR 2O, 7t A0 REHS MHO| =S
M QIE{THO|AZ £E REST APIE Json BodyE 21,
Z= =3t SentenceE 2 Z Tokenl ZE LIF0 BEHS ENA|Z| 11 Z/2HE &5 QELO|A

E3E:1,58:02 22 2/AEE Json BodyOf| &0} ResponseE &3

= XJ‘:-'- |_

BodyE Parsing ot0| SentenceE =

>

>
Of
Al
1
rOl'
Of
T
'S
rir

, '#ESHY, EEE s ]

2 MY 25




2| A 0] 3 24

=
=

3. Of

Ol E{ 1| O] A (Front-End)

|
=

# 2

YARHIAE 7LUSIF S H, MVC 2

ot 5 A5 RACt. ALE AL I O X| Of A

1T

React,s

X7t 2l

L
—

SR THR]

2| X 4| O] X[ Of| M=

4
Jat



4. A AHHAE ZTKSystem Test Result) 2020 EYPZZNME)

Requirement # Scope Description Requirement # Scope Description
AM-EX7E Data(200%t O|5te| EoHE 28 AU '+, - l=HE 28 39
1.1.1 Interface 9 = olsiEl . 6 1.1.2 Interface ol L A - =
=d/73 ojf)E g8e 5+ A0jop & 7t Data®| Y3 L= HHZF 7hsEH0F 2
Test # Description Expected Result State Test # Description Expected Result State
N 200A+ O|Fo| YyHe Text Area?t 1742 Tf - BH{EE S}
Text Area0] 200XHE Z1}s}o0f o= Tﬂa;; 4 MHE AlSS HS MX 7t YO|LEX| B | Pass
. X} 32 A|CHS HS s i Pass —— =
faEIEE 2047 —ﬁ} 20E7| Alde Text Areat 1070 Of '+ B{ES S &l =171 QIp{LLX| Cre
- Truncate & 5 EIIE A|ESH HS F717) LOo{LIX| §S Pass
5 SH/2E AR Off(R )2l HEfOIA 2RX7t On(23) pacs 6 Text Area?t 97§ O|5HY mf Text Area U A2|X|7} .
29I%g 28 B2  MEZ Toggle v HES 2 712 NS FL x[sfeto] 27} .
2 =28/78 281K17t On(28)2 HEoM 297} off(Fd) pace . Text Area?} 27§ O|&¢ of Text Area 8L 29IXI7H |
AQIXI8 BY HS MERZ Toggle o HES B ANE AEH Y2 Z|SHEROIA LRI °




4, N[ 2B HIAE ZAk(System Test Result) 2020 EYEZZ=ME)D

Requirement # Scope Description Requirement # Scope Description
1.1.3 Interface FHde Ysss HEE 5+ A0oF 2 114 nterface 02 72| DataE ot B0 HEL + UAES
o Excel I}Y 5 YUY 7|50| HEE0{oF &
Test # Description Expected Result State
8 Zdl £ wiOb Q1= Text Arear} qs 30| LA . Test # Description Expected Result State
+ C = BE80 FAME ass , —
SiLt Ol EXE [ HBSE AL oz mono] 2 Gl Bl as | 23 EHOI BHEX
= (o] A=y Ne] o] '
HIO| = Text Area”} HE Q0| 2As 14 olzcst 7S 2= “-fe::.'—lif. Pass
’ SHLt Ol4 EXT [ MBS HS = =S8 TAHE | Pess 32 YRS FH
O] Ad] El.GIQ El-}J'D"l.O:I
AHEE json2 2 ol2d TOHQ| OHe= mole = HEE Ao
BE Text Areal| 2 HO| Hog uﬁE_._EJ 15 S ZENO0 RE Excel THAS Json HEl 2 PAMEE 5 Pass
10 H=sle 740 S M B O Pass oz Cs Ho
1=l 8% Post 2AS Hu MH 0| Post 2HE EY
o pIg=] S mAlS
HSLL jsong TS it o
DB HZ 23
DBO| XEST £ 29 A M HAN 0l3 QHE e AHO S= T
MEOIN Y 28 a¥S w2 FL | L e oo 16 THAA = E= ST | ozo) MEB text 'Y | Pass
11 O'Hl ol2d I:I_I[}" T HE - tEXt J'Ll-E PESS {EKCE| =|:| N
(22 55 SE 2 B1215H0] dEfjlz2 BEso
[y s
oo M2 mHa DE MHE &
—_
12 e mYUOo| somb O|4Y HEF "TooELarge File” Pass
Error= Response
_ InputE xt2 BIESH &
13 Y OO0l 5o0mb D|THY AL Pass




4, NA” HAE ZDESystem Test Result)

2020 EREE

|

E?

Requirement # Scope Description Requirement # Scope Description
YHE HE2R Z Datalf CiEH 2E/RE WS, 121 interface 22| A mo[xjof] 22 HE E He==7t
1% interf 'UX| ofF 2|AEQ} Data Set0f CiE "HEE(LX 2, o g 9 Jjz=z Z=aigjojop 3
oo/ TaoE Hi =
fHEe SE/FE 8o ozt 0ot SHE[00F & Test # Description Expected Result State
MHZFH HEHE
Test # Description Expected Result State 19 22X HO|X|o] FQ e jsong T}l 510 pacs
— —_dC oT
17 Mefo el M|t 2tzk[7] H Loading indicatorZ - 2E HE 8 3%k
Zi Ho|x|2 dojzt 32 &2 tHawait o 7eM 13zz 5y
MHEREH HEES
json& IHo}0] Requirement # Scope Description
CH &) 1 Gl —
m‘lz.fk;_::dsfx(ﬁof-i a5 et HE| X7 8 T Fine-Tuning
_ = 44, =X L. nterface . a
18 Z3t O] X[ 04 A E:i e oy Eﬁmi_:f pacs 28 HEs d49g 5+ A00fF 7
== o 47
Me{of Al H2|7t 2t=E HF 2/ H|HC’EE
oo == Test # Description Expected Result State
HAYER =9, M2 HHS HAER
A 2= orol2 #e|xt Ho|x|e| EECHE OlHolA e Mol
HiE2 =9 20 dole] I HEE METH F S5 MHo| Pass
=== == eTe Post RHE 2L
Hg BES Y 2 e
HE #Hds 28
21 MeolM HE 87 ads €2 22 |22 HE JEjdE #d | Pass




4, NA” HAE ZDESystem Test Result)

2020

=~ oo
SHOT ZNME)D

Requirement # Scope Description Requirement # Scope Description
i dHE REE V|82 2 5F Data Sets S0l E-mail, URL, HTML tag?t &% M HYES Sof
1.2.3 Interface _ s o = N 2.1.1 Model = — N
Fine-Tuning 3l M2& HES ddg 5= UA0OF & Raw-DataE Z|EZE ZHo =z HES{OF 2
Test # Description Expected Result State Test # Description Expected Result State
S| XH o O] X| off A U . E-mail0] 2 &{0fA
22 Wols HES 25 HS MEO| Post RHE EH | Pass 29 AHO E-mail0| ZE L0 U= EF I1|7‘|I:E.I:I Pass
DB2| GIO|E{E text 30 YH0| URLO| EEE Y Us AR URLO| YHOIM HHE | Pass
23 MHO|M T3ty 9He FMawe ZHo s ¢S4 E?E! MHi Pass 31 YUHO| HTML tag = (content) 40| | HTML_tag@l (content)?f .
of 3t 2y BYe Zato] Y AL 20l HHE *°
R EaES
Mets HEO AUE
olo] IHEFS0] KIE =0l
24 z+|a||:':r HEEDTIILHI_?T ozfﬂui #AN 5= B Pass
- == T HAIXIE =9
ME{0] A DBOj|
| TS 4 ©
25 OE Wets0| 22E E9 M-S A Pass
26 FEOHA @2 Formatel "Unexpected Format” pacs
HEHEE Q¥ 342 ErrorE Response
27 ZUEK 2e HES 2N 39 ot Bxisting Version” | p s
ErrorS Response
28 MHOAM o=
28 FaTH HEE Ayt 4% ZIE W FE3t Pass
JSONE EA B0 S



3 = 1T X
4. AN AHHAE A System Test Result) 2020 EUZZHE)
Requirement # Scope Description Requirement # Scope Description
212 Model £t DataE KoELECTRAZ| VocabularyOfl CHE A 20| ZAHAPH H20| 3 2K HHE 98 [CLS]
1. ode
Word-Embedding(Tokenizing)&jOF &. 222 Model E29| Hidden StateZ LIHX| EEE
O Scaled Dot-Product Attention(SDA)3H Z=0{0f &
Test # Description Expected Result State
olgd DA Test # Description Expected Result State
MM U2 BHE Tokenizerd] | o =0 lokenizing ——
32 o12i8} HO ol E250] Pass SDA H22 9I8f CLS
s e da4Hoz ff2s 3 KoELECTRA2| Z17t HEIQL CHE HE 2 .
ass
o 2YE%E 8% Xtel(768-vector) Ol
ZX|sHoF 2
Requirement # Scope Description 27} BIE o
KoELECTRAZ| Input SentenceO Et=0{ ZHIAIEHE 35 SDAE WE BF Xl (768-vector) Ol Pass
2.2.1 Model H 8510 Z} Position0] ¥ ZHEX] X =|0fOF &
HE{(96-vector)EE T-d5HOF &.
Test # Description Expected Result State
-2,-1,0,1,28] 2/
KoELECTRAZ| Zi}7} ot DHEE JHEX|
33 Pass

=0 dgAEo Exg

A2 # E{(96-vector) 7t E =5
C2x|0{oF &t




q = 1T X
4, NA” HAE ZDESystem Test Result) 2020 E¢= =M
Requirement # Scope Description Requirement # Scope Description
Position0| Y X|&t= 'SDAE OHEl HEH'2f KoELECTRAZS| [CLS] E20| CiE Hidden State?} RNN
‘JtEX HE'SZE Contatenate 510§ Bi-GRUEZ 531 Model LayerOl Al L}2 S HE{E FFNNO]
_ - 3. ode I -
223 Model SiAZ7|2, 29 =& E2E B4 Us ¥ 89 =9 SHAF 2%+ Classification #EH 2 #ESID,
HE S FFNN Layer 23 X0 2 0|2 Hig2z =23/7d8 0= 202 o0 2tk
Projection SO} &
Test # Description Expected Result State
Test # Description Expected Result State I} HEZ
— CLSSt RNN Layer®| & Z1} HEE = A
'SDAE O 38 FENNO| ETHAIZIS 7O 5hLtQ] 768-vector?t Pass
# £ (768-vector)2} SomE e E2g/0jof &
- ion”? TIEX| HE e
26 5;a|e:1 D{itﬂﬁttintlc:nﬂl' t= ID 1 pass AN ez o1t
=20l H8Hs 8% (96-vector)2] concat 39 Classifier0il 768-vectorE YHIUS AL #2 Z0o| 2%+ Pass
A1 HE=9| HE It S=HE0{0F
+ AE0| CsiMor &
Bi-GRUZ2| Z1t HEHZ
ClassificationE 9|t
4 AHE 2 cf= Aoz g
37 Bi-GRU ZiP7t HdH2 =z LIEE 2 L P
| Lo =g a9 Projection SiOF & ass
(768*2-vector
-> T68-vector)

E?



5. Pass/Fail Criteria 2020 ZEQU=EZHNE)D

C1. At X9 60% O|4t0| HE|BHE =72

1
£0
H1
I
o
I
g
°
>
M|
-
0%
o
El_

— Pass
C2. & QAHLO|AF Solf A 22 HA 2E|7F 7SSt S oo
— Admin PageO| A X HE HAE S 7|HtoZ M2 28 MM M3 T H|W 7+5: Pass
C3. Z2S OE2|7A0[Mur H=5| L2510 = AR RHEM ChE 20H0ME 28 +
- S EHNQ 2E [ USX OrYs S HA #E| 7hs: Pass
=% = A|Z+0| 500ms O|B}7t &| =& Lt
— 50712 &2l HIO|Ee &= 7|& 55 &8 :Pass

H
HE HESIH NSMC 7|& R Oo| M=t & KoELECTRA Baseline(90.21%)

0
— nsmc 7| & 7§§FE 0.324% kA Pass



6. &

Md =4 H(Traceability Matrix)

Functional Requirement
1.1.1 Qshy 43

1.1.2 283 FIH/AH
113 €8 M=

1.1.4 Excel File M| &

115 A0t =

121 22 A J2: =9
122 2 B MEH

123 H|O|E S5

2.1.1 GO TAX |

212 YE ay g

221 43 M HE

2.2.2 Scaled-Dot-Attention
2.2.3 FFNN

231 /58 24 05

Pass/Fail Criteria

C1, G3
C1, C3
C1, C3
C1, C3
C1, C3
C1, G3
C1, C3
C2, C3
C3, ¢4, G5
C3, ¢4, G5
C3, C4, C5
C3, C4, G5
C3, C4, C5
C3, ¢4, G5

System Test Case

1-3
4-7
8-13
14-16
17-18
19
20-21
22-28
29-31
32

33
34-35
36-37
38-39

4 POST_REVIEW

/ /4 GET_VERSION
\ / /4 GET_VERSION_DATA
/" |l/ . POST_APPLY_VERSION
\-l_-ﬁ'-*?i,\_\_ /| | POST_RETRAIN

(\\\ // /4 POST_RUN_MODEL
\ N/ Ju POST_APPLY
| _\
(4

POST_RETRAIN

"i ,f h TextArea
f i}‘)l Toggle

-l'_\__" Button(Add,Subtract)

N ‘,. File Upload Form
W ¥ submit

| Table
' Ib L Accuracy
fgﬁ;*ﬁpm
N\ Yota
W\ *oB

\" Button(Retrain)
‘ Version

‘ Button(ApplyVersion)

+Graph



7. A|H(Demo)



