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1.3 Definitions, acronyms, and abbreviations

Name Description
SW Software
HW Hardware
NN Neural Network (215 2132
ELECTRA pre-training 7| &S X -&%t language model
KoELECTRA ¢=0{S K| @dt= ELECTRA

KNU ZHg AR

EEIOAHE TSt % EHojo| 3/270]

i

EE A

—

NSMC Naver Sentiment Movie Corpus (410 E3}H)

RTD Replaced Token Detection: ELECTRAO| A} 1 QtEl 7o =,
YstHo| L& tokenS CHE token2 2 CHA|SHO] modelS
LH™AIZ| = pre-training & &

CLS Y= YotEo| ™ A0 2= token2 2, Y ItotS QAT
TEA

FNN FeedForward Neural Network: 4t0| Input Layer5 & Hidden
Layer, Output Layer7tX| &=AtH o2 TIHL|O| I/ EHO|Lt LoopE
AKX @i= Qs 13y

bi-LSTM etst LSTM (Long Short-Term Memory: RNNS| ot S22 EH7|
7192 Sl 2HE oty = A= A3 MEY)

User Response DB

Log DB




1.4

1.5
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References
ELECTRA: https://openreview.net/forum?id=r1xMH1BtvB

Character-Level Korean ELECTRA Model : https://github.com/monologg/KoCharELECTRA

Az

HE, O|&7|, "BERT 7|gt Variational Inference®} RNN2 0| &%t ot=10f FstE 2ty
=41", 2019

Kevin Clark, Minh-Thang Luong, Quoc V. Le, Christopher D. Manning, "ELECTRA:
Pretraining Text Encoders as Discriminations Rather Than Generators”, 2020

IEEE Std. 830-1998

Overview
& X0 M= 'ELECTRAE 0|80t Fotd ZdEA AAH of EfZI AFE X0 CHot 24 1t

a0 &= 7ls, H7IsH e E Medtl, did fFAldES UESHE functiont

SIETOo| £, A"l HE A =S AP AILH HAE HOIAE Folpth ET,
A|2"0f| CHet O[3l E &7| <ieh Ot7|ElM CHo|o] O3, & 20|06 8= S5 Zgettt.



2 Overall Description

2.1

Product perspective
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2 AAHS S E HO[HE Vo HE AR A2 S5 2R YEE 3T
U EHoz 2RY 4 Uk A2}
Bl X4l UHE 9o ALBAIE Sof YW MMl THY UIS Sof Y rct

YOOI ER[= 220 ot 2= DBO| MEdH Al

2.1.1 System interfaces

HO|HE DBO|l XMZE3StLD

Bl.S A2|siCt

[ —

@tem

1 /
NSMC - > Model
Learning
CHE &= 2
FsHg dold Learning

pre
processing

-
User
Response

TN

-

2.1.1.1 Components

No. Name Definition
T |System UHEMS 23 M 222 ZEste AlAH
2 |NSMC Naver Sentiment Movie Corpus

Ms Mg
3 e ANy

- O

o1 GI0|H

2|3t Naver 2| CH2 Site2| YotH

O E

UserZt M2 2{3t responseE XA F=
4 |User Response DB

database
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5 |Log DB

Hot5l= model2 HEEE 22|5t=

database

6 |Model

Yot S oF5ot7] /AT model

7 |pre-processing

HlO[E X2

8 |ELECTRA
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hd
D
o
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o
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mjo

9 |KNU Z8AtA

, YotE Nl 2 M2 Bl 3/5£d
10 |bi-LSTM = C AL oo o
ZME EE5t= o3 Y
11 |FNN ZEEN 202 Rt S AEY
2.1.1.2 Interface
No. Sender — Receiver Definition

1 |NSMC — Model

ModelO| NSMCQ| Y=t S stEottt

2 |CHE 24 S=HE HI0IE — Model

ModelO| NSMC 0]2|9| Ct

staict

Tl
02
ot

E

3 |User Response DB — Model

ModelO| User Response DBOf| A Zt&l

Yot S ofsettt

4 | pre-processing — ELECTRA

ELECTRAZ} 1A 2[3t word piecesE

5 |pre-processing — KNU ZH At

KNU ZHAIM 22 word pieces2
/78S Tttt

6 |ELECTRA — bi-LSTM
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o
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ofm
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8 |bi-LSTM — FNN

9 |Model — Log DB
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2.1.2 User interfaces

2.1.2.1 Input Window - Text

AERZL SotEE YEY = AS Text

2.1.2.2 Input Window - Button

AFBRH QBB U ARHS o 2ot

rir
T
rim

10
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2.1.2.3 Processing Window

Processing & L|LCt...

(AFBA7L Y2

HO| =20 240 EE|

2.1.2.4 Result Window

Lot
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7o
jod

of

b

Positive

1=

Negative ot ¥ot® 2lL|Ct.

&

AFEREZL

gz

F™H Cancel

(AHERLZL o Fet
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2.1.2.5 Feedback Window

ModelO| E%£a{ElL|CE...

Data =8 = HuiCt

HE 2tg
E

=7 otHe 2 S0tk HE

(FeedBack Data”} User response DBO| XMEE|1 Q= SO0 429 EO|
CELCH MEO| ARE|H RI|HO 2 SO0t7t7| @3t HEO| L EEICE)

2.1.2.6 Update Model Window

Model History

No. ID Version ACC Update
1 110 11 91.1

2 120 12 90.7 O
10 210 2.1 91.0 0

C )
[ID] 110
[Version] 1.1

ModelZ Update StAIZISLITF?
2| )

MEHSE Version2| Model 2 Updatedt= HE(6)

rx

12
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2.1.2.7 Re-train Model Window

Review Data
No. 34001 - No. 36000 =
ModelZ Re-traingL|C}.

=Y BEE)

Train History

D Version Train Data Train Data

Start No. End No.
110 1.1 30001 32000
120 1.2 32001 34000
130 1.3 34001 36000

9
® x| Last Review Data No. 36000 l_

U FEO| Review DataZt 2 QI AR, Alart&0|A Re-trainl| G| E ME
H-E(8)

L™ Ol Review Data’t ZO[X| G2 FL, ZE|Xt ZEOA Train HistoryS
B Re-traing & = AUes HEQ)

2.1.3 Hardware interfaces

2.1.4 Software interfaces

No. Name Version
1 torch 1.5.1
2 transformers 3.0.2

13
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3 keras 2.3.0
4 scikitlearn 0.24
5 pandas 1.0

Product functions

2.2.1 Movie Review Input —

2.2.2 Pre-processing

——>

2.2.3 Training 2.2.4 Show Result

l

2.2 .8 Save Model DB

e

2.2.7 Refine Model

e |

226 Save Review DB «— 2.2 5 Feedback

2.2.1

2.2.2

2.2.3

224

2.2.5

Movie Review Input

EEE-EE-ERTE

Pre-processing

JEL
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Azl & F2HE S Modeldi| E0f
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FoHEOf| CHot Z0HEL0l Cis AREAE2E O

rot

C}.
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CN=)

YL E 2 Pre-processing LayerO 20| MK 2| S TISWSHCE
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2 User Response DBOI| X{ &St

User Response DBO|| K& & H|O|EH 7} 272 O|&0] =|H, A}ES 2= Model Refine

2.2.6 Save Review DB
2.2.7 Refine Model
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2.6 Apportioning of requirements
MAg 78 Al S15E HOIEE 371X FoiM M 4 Qch
- NSMCEH ALE
- WATCHAEH AHE

- NSMC2F WATCHAR & At

37kX| HIO[HE 22 S5 Al7| 10, 7HY 52 28 20 RES XTH= WPt

Specific Requirements
3.1 External interface

3.1.1 User interface

EREETHERS
z2 ;o

3.1.2 HW interface

3.1.3 SW interface

/ review 2
System

«— result

5\* feedback 5

16



3.1.3.1 Components
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No. Name Definition
1 |User AAEHY 25t AFE At
2 |review User/t Y&dt= B2tE
3 |result UserO| Al Btetst= Z gt
4 |feedback UserZt resulte| &1 182 HEHSH] 2
3.1.3.2 Interfaces
No. Sender — Receiver Definition

1 |User — review

-

Usert B2HEZ 2450t

2 |review — System

User?} 2t dot B2HEO| System2 =

Mersic

3 |System — result

4 |result — User

my
=]
\J
o
C
wn
®
r)
)
>
ng
rn
_IT|_

5 |User — feedback

6 |feedback — System

User?| feedbackO| System2 =

M

3.1.33

3134 =%

3.1.3.4.1 Review & &

AHEXL7L EsHE Y E!

F20 S=HE

mjo
58]
a
ey
rr
ol
>
=2
Y
v
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3.1.3.4.3 Feedback i Ef

Negative Bt F3HH iL|Ct,

<Feedback >
SHIE Z3to| AL, 0OKHE

SH=X] gi2 Hule| AL, Cancel HHE

3.1.3.4.4 DBO| X%

A2 XtO| L EH-S User response DBO| M &

ModelO| EZEs &L|CE...

Data == F ®luICh

19
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3.1.3.4.5 Model ¢HO0|E

22| X7} Log DB & Update® ModelS MEiSH Sl Model2 Update

Model History
No. 1D Version ACC Update
1 110 11 91.1
2 120 12 90.7 O
10 210 2.1 91.0 0

[ID] 110
[Version] 1.1
ModelZ Update StA|ZSLIT1?

3.1.3.4.6 Model Re-train
AFEXE7L 91213t ReviewZt LM 2k O|AHO| E|= AR, Alart O 2 Re-

train 2t& OtLH, Re-train®t Data Numberzf2 ZtE| X7t &9l 7ts

Review Data
No. 34001 - No. 36000 =
ModelZ2 Re-train€LILC}.

Train History
Train Data Train Data

b Version Start No. End No.
110 11 30001 32000
120 1.2 32001 34000
130 1.3 34001 36000

&1 Last Review Data No. 36000

20
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LE 22l HIOIE 7t 2O|X| A= TrainStLASHHE B2, Re-train

Train History

ID Version
110 1.1
120 1.2
130 1.3

Train Data
Start No.

30001
32001
34001

Train Data
End No.

32000
34000
36000

&1l Last Review Data No. 36541

Review Data

MNo. 36001 - No. 36541 =
ModelS Re-train&L|C}.

3.2 Functional requirements
321 HOH 7t5

32.1.1 YHE F2HES Word PieceE LEELCt

3212 EZQ3 EXES L H
ot=, GO, EojM7|, A&

SHAIE (#), OO ¥, @user S= M ATHEL
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AE Brace([], {}, <> S)2 LAMT CHO{E K| $Ct
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E4 ZXES FQStD 2= | AHBHCH
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3.2.1.3 ELECTRAQ} KNU ZHAAIE S 0|8310f 2t

C

—_

MA2|Z OHEl tokens ELECTRAL| Input 2 E11, MAZ| & HE & MK

o -

HEl tokens KNU ZEAIHO| input2 2 20 ZtXtO| outputE MES] =

mjo

3.2.14 bi-LSTMS Sl 383 #U4S A=)

ELECTRAS| Z1tet KNU ZEAHEE look up®t Z1t7b TME vectors

—

input2 2 F0| St5A|Zl bi-LSTMS| 21t E &l 2T
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3.3 Nonfunctional requirements
331 85ZEZ O|¢e Fk 2y

33.1.1 MERZH Y B=HE HOIHME 0|83t &

o

A

B}

o =

o

33.1.2 7|F ELECTRA ECHYLREO| M= (Base: 85.1%, Small- 79.9%)ELC &2

3321 5= O|Lj0| SBE ZHE =

StO] AFEALOIA 2O = L.

s

3322 7|EQ| BERT R SatE SH AlZHS 7[CiHCL

3.3.3 DBE £%t Model Quality 24t

3.3.3.1 User Response DBE &4l User’t 2ot M2 F2tEZ XN T Model2

JoF

=

rok

tCt.

3332 Log DBE &4l Modelg HHHZ #a|StCt
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3.4.1 User response DB

3.4.1.1 Review Table

Logical database requirements

Ver. 1.0

AL XtO| ReviewES Z+2|BtCt.
Field name Data type Attributes Description
segNum Int(10) PK Primary key2 XAS2E
S7tetet
review varchar(1000) gty
emotion int(1) dded 2tz 332 12
2™H2 022 XNEstCt

3.4.2 Log DB
History Tablelt Model Table2 YCHCto| A E =Lt
3.4.2.1 Model Table
MEA 7HdE R3S 2Halstot
Field name Data type Attributes Description
model_id Int(10) PK Primary key2 XIS2E
S 7ttt
model_name | varchar(10) Model name
3.4.2.2 History Table
2 R0 Fet= & 2| Ttr)
Field name Data type Attributes Description
history_id Int(10) PK Primary key2 XIS2E
Sttt
model_id Int(10) FK Model Table2| PKE & ZstCt.

23



35

Ver. 1.0

version Int(10) Model Version
precision Int(3) Mt

System test case

3.51

Pre-processing Data

Case No. 1

Name Pre-processing Data

Description UHE HoEO| O HEZ LiECh
Input St

Output OEEE L& Eotd

Success Criteria

oF B2H82l 85% 0| 0| OfEE 2 LH+O{ TC}

Reference No.

7ls 7Ar 1.1

3.5.2 Process ELECTRA

Case No. 2

Name Process ELECTRA

Description ELECTRAE &3l &4 217t == EIT}
Input wordpieces2 O|F0{Zl token

Output CLSE E &3t replaceEl/E| K| &2 token

Success Criteria

2/827% Zto| Hetz 7}t 85% 0| AH0|Ct.

Reference No.

Ils FAE 1.2

24
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3.5.3 Process KNU Dictionary

Case No. 3

Name Process KNU Dictionary

Description KNU 2 gAH 2 0|83 &4 ZAut7t ==&t
Input wordpieces2 O|F 0]l token

Output 5-degree2 LH+0{Zl wordpieces®| /589 H=

Success Criteria

Z} wordpiece?| 3/ 0| Zd A0 FelEl 2

EEEC

Reference No.

Ils 27AE 1.3

3.5.4 Process bi-LSTM Output

Case No. 4

Name Process bi-LSTM Output

Description bi-LSTME &3 217t == EIC}

Input ELECTA outputdt KNU Z-dAHH output2| mapping vector
Output /238 21t

Success Criteria 2/ 40| SHIEH =EEIC}

Reference No. 715 aTAr 14

25




3.5.5 Process Input Data

Ver. 1.0

Case No. 5

Name Process Input Data

Description dolo| FobE F Al dd 24 Zutrt ghehElnt
Input Gt

Output /58 41t

Success Criteria

dd 24 Zare| =7t 85% 0| 0|Ct.

Reference No.

7ls 27AKE 2.1

3.5.6 High Accuracy

Case No. 6

Name High Accuracy

Description ELECTRA BHe REEL} =2 Ho & Fdotrt
Input kel

Output /238 2t

Success Criteria

DG MBHE 7} 85% O|AFOIX| BHOISHTY,

Reference No.

HI7|s 27A 11

26




3.5.7 Short Duration
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Case No. 7

Name Short Duration

Description AFRLZE FRtEE O|FS =, 2 AlZE LY ZIpt
= n

Input gt

Output /28 B2t

Success Criteria 52 O|L{O| Aot == EICh

Reference No. H7|s 27At 2.1

3.5.8 Additional Learning

Case No. 8

Name Additional Learning

Description User Response DBOf| M& &l FtHOZ F7t st5S St
Input F7HHQl Eotd flojy A

Output FIL &S50 2= 2

Success Criteria 7t &8 S8l Model2| &= & SHAA|FICE
Reference No. H7|s 27AMe 3.1

27




3.5.9 Model Version Control
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Case No. 9

Name Model Version Control

Description Log DBOI| 2} Modelg HHEE XMESHCL,
Input ol 2 d

Output HEEE MYE 22

Success Criteria Log DBOf| Z} ModelE HEE=E X otrt.
Reference No. H7|s 27Are 3.2

4 Structured Analysis

4.1 Use Case Diagram

f=—

/

System

Feedback

update

\

Admin

-

Model

Wi

re-train
Model

\

/
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4.2  Architecture Diagram

4.2.1 Architecture Diagram

Ver. 1.0

@em

y’ review

«— result

k‘ feedback

1
NSMC - /Model
Learning
1
\ C-2 2l 2 ELECTRA
F2Hd Hlojy Learning
12 pre-
processing
KNU
/ 5 | zamm [ 7
15 — >

User

Response
DB

4.2.2 Component Description & Requirements

No. Name Definition Requirement No.
1 | System ddeMs ol TN RES ZStE | FR1/FR2
AlAE
2 | NSMC Naver Sentiment Movie Corpus FR1/FR2
3 | CHE 45 Hd S *let Naver @ CHE SiteQ| | FR 1/ FR 2
S2HE 0ol H IHE G0l
4 | User Response | Usert M=Z & &3t  responseE | NFR 3.1
DB X8 F= database
5 | Log DB Ho}5HE modelS HEE 2 2|5H= | NFR 3.2
database
6 | Model Yot S of5ot7] /AT model FR 1
7 | pre-processing | IO|E TX 2| FR 1.1
8 | ELECTRA token(—real/fake)2 &3 StEdt= |FR1.2
CE
9 |KNU ZEAE | & Tole] e8E Sol 3/78 =4 |FR13
&3

29
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10 | bi-LSTM IotE A W EMS SO |[FR14
3/77 ZIE EESE ABNZY

11 | FNN Ay ZauE flet 2sH3Y | FR 21

12 | User AM2Eo| H2ot= AFEAL NFR 1.1 / NFR 2.1

13 | review User’t &ot= E=HE NFR 3.1

14 | result UserOf| Al gtetst= Z1bgr NFR 1.1 / NFR 2.1

15 | feedback UserZt result2| 31 158 THEFSHO] | NFR 3.1

e
4.2.3 Interface Description

No. Sender — Receiver Definition

1 | NSMC — Model ModelO| NSMC2| H=HE S st&eltt.

2 | Ct2 A4 H3HE HO0|E — Model | ModelO] NSMC O|2[2| Ct2 Y3t EHS
sttt

3 | User Response DB — Model ModelO| User Response DBOf| X% El
BWS SHSBIC,

4 | pre-processing — ELECTRA ELECTRAZt T X 2|2t word pieces2
Sh&Bic

5 | pre-processing — KNU ZF A AtH KNU ZEAESZ word pieces®
/78S ettt

6 | ELECTRA — bi-LSTM st& st word piecesE2| XS S
Sog mopgict,

7 | KNU Z8AE — bi-LSTM EHEESE word pieces£2| SX|E S
294g mofsict,

8 | bi-LSTM — FNN =HS M) AutE ==t

30




Ver. 1.0

9 | Model — Log DB Model& HH HE LI+0| K& oot

10 | User — review User’t B=HE S Aot

11 | review — System User/t Zbdet FoHEO| Systeml =
HEE T

12 | System — result SystemO| 43t HHo| Zd
ZADLE gretotrt

13 | result — User Z1tghol UserOi| Al ™ HEICE

14 | User — feedback Usere| Zd&4  resultd] CHSH
feedbackO| &= EICt,

15 | feedback — System User2| feedbackO| System2 =

M,

31
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43  Model- Layer Description
4.3.1 Overall Model Layer
[88=1,%8=0]

FNN | O

| l
mood .- 0o moood - 0o
ttttt - 44 tettt - o1

KNU
ELECTRA ZMALE
look up

tttte - 0% A4t E - 41
mOoOOo --- 0o megoooo - 0.

mOoo0oo --- Od
ttttt - A1

Pre-processing

ttttt - A1
ENEENE - EN
|

cLs |

Word pieces

32



4.3.2 Description

4.3.2.1 Pre-processing

mOoOoOooOo --- oo
ttttt - 4%

Pre-processing

Tttt - 11
EEEENE - ER
CLS L J

Word pieces

4.3.2.2 ELECTRA

mOooog --- 0dd
Tttt - 1%
ELECTRA

t4444 - 1%
mOooOooa --- 0.

HHe|et 22| tokens ELECTRAO| & A|ZIC,

33
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4323 KNU Z8AH look up

w00 --- O0gd
ttttt - 11

KNU

ZaMH
look up

+4ttt - 11t
Ooooo --- 00O

HHe[ot &2 tokens HEAEOIM look upPtLt.

4324 bi-LSTM
mO00 om
tett Tt
bi-LSTM
*
D
[ : | [ ] 1
0000 - OO0 2 mooog - 00

ELECTRAS| outputd} KNU Z-SAHH 2| output| mapping vector?t bi-LSTMS|

input2 2 AL H bi-LSTMO|A outputO| AHEEICEH

34



Ver. 1.0

43.2.5 FNN

[ ELecTRAZ| CLS

ELECTRAZ| CLSS} bi-LSTMC| outputO] FNNC| inputO] /0, FNN2Z L

35



