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1.3 Definitions, acronyms, and abbreviations

Name Description
SW Software
HW Hardware
NN Neural Network (215 AlZdah
ELECTRA pre-training 7| &€& X &%t language model
KOELECTRA ¢t=0{E X @St= ELECTRA

KNU Z--dALH

BEEIOUMES Fd3ts 4 TH0{2] 3/7789

i

FE AT

— —

NSMC Naver Sentiment Movie Corpus (L|0|H H35}E)

RTD Replaced Token Detection: ELECTRAG|A 1 QtEl 7JHHO 2,
o”'§fr”°| U tokens CHE token2 2 CHH| S modelS

LA X A7 pre-training & &

CLS U= FoHEO W 40| E= token2 2, =Y THetS 2|
TR

FNN FeedForward Neural Network: &40 Input Layer®E Hidden
Layer, Output Layer7tX| &AtH o2 L0 I|EHO|L} LoopE
AXIX| = Qs BT

bi-LSTM ESE LSTM (Long Short-Term Memory: RNN2| 3t 372, &7|
7192 S 2U S mofe = A= S HEY)

User Response DB U e

AFS R Q2iEt FRHE T 0 2E 2y 24 2
3

Log DB

ModelS HTE2 22[517| I3l XE3t= DB
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2 Overall Description

2.1

Product Perspective

2.1.1 System Interfaces

@t@m

1 /
NSMC Model

Learning

CHE 24 .
B2+ ol

A4

Learning

pre-
processing

User
Response

-

2.1.1.1 Components

No. Name Definition
1 |System dEEME 9o TH REE Zodte ALE
2 |NSMC Naver Sentiment Movie Corpus

s M2 /3t Naver 2| CH2 SiteQ| YooY
s ore ma asm oy |25 1B # | ot | gete

| O] &

User?t MZ 23t responseS XM FE

4 |User Response DB
database




Ver. 3.0

#H3I5HE model2 HHEE 22|65t
5 |Log DB
database
6 |Model YotEZ ot&5t7| f18 model
7 |pre-processing HolE FA e
8 |ELECTRA token(—real/fake)2 &°lf ot&st= &
9 |KNU ZHa AR 2t ttojo| =2 Bl 3/58 e o £
UotE MAe 2 EMZ Sl 3/F8
10 |bi-LSTM o st L Al
Z2IE EE5H= 3 ES
11 |FNN A4EEM A0k gl elsaEdYy
2.1.1.2 Interface
No. Sender — Receiver Definition
1 [NSMC — Model ModelO| NSMC2| H3tEZ St& oo}
ModelO| NSMC 0|2|2| CtE HatE S

2 |G 2 B=H8 HOIH —~ Model |
b =}

C

rot

—_

ModelO| User Response DBO| X & &l

YotE S ottt

3 |User Response DB — Model

ok

ELECTRAZ} F1X 22t word pieces2

st&eict

4 |pre-processing — ELECTRA

KNU Z8AtH 22 word pieces2
5 |pre-processing — KNU ZHA At
3/F8E BHEtetrt
6 |ELECTRA — biLSTM st& 3t word piecesE2| XS S
— bi-
=W mototrt

7 |KNU ZdAE — bi-LSTM

=W S metsict
8 |bi-LSTM — FNN W2 FM| AE =0t
9 |Model — Log DB Model2 HTH Y2 LI+0] Moot
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2.1.2 User interfaces

2.1.2.1 Input Window - Text

MERZL SotE S YHY = As Text &

2.1.2.2 Input Window - Button
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2.1.2.3 Processing Window

Processing & L|LCt...
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2.1.2.5 Feedback

ModelO| £Z£sHEL|CE..

Data =8 = HuiCt

HEotg
E

=7| StHe = F07hs HE

(Feedback Data”} User response DBO|| K&l QU
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2.1.3 Hardware Interfaces
PCE2Et ™ 20| 7}sSICt

AL
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=z get8s

e
Ji

W1, HEL 019AS Sof YEC

2.1.4 Software interfaces

No. Name Version
1 torch 1.5.1

2 transformers 3.0.2

3 keras 2.3.0

4 scikitlearn 0.24

5 pandas 1.0
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Product functions
2.2.1 Movie Review Input ——  2.2.2 Pre-processing +— 2.2.3 Training > 2.2.4 Show Result
2.2.8 Save Model DB [« 2.2.7 Refine Model — 2.2.6 Save Review DB [« 2.2.5 Feedback
2.2.1 Movie Review Input
1742 S=tES Yt
2.2.2 Pre-processing
22 E B2 HS Pre-processing Layerd] 20{ A 2| 2PES TIABHCH
2.2.3 Training
HAE| 2 H2tEZ Modeld| €0 38 X 28| Augt2 A=t
2.24 Show Result
AotEo| st 378 X -9 Zutgf2 HAIBHC}
2.2.5 Feedback
StEOf CHSH Zotgfofl TSl AFE A7t o Fot Zatghat LX|/= LX|Ste=X| M ERSITE
2.2.6 Save Review DB
U= ot E D} D= ZEEE User Response DBO]| A & SHCt
2.2.7 Refine Model

User Response DBOf| M &l H|O[E{7} &7 E 0| 40| &|H, XkE2 = Model Refines

zigtct
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Specific Requirements

3.1

External interface

3.1.1 User interface

YEREIEIRL RN

1

: otH

)}

3.1.2 HW interface

3.1.3 SW interface
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1/» review 2
System
4 3
«— result
User 5\‘ feedback 5
3.1.3.1 Components
No. Name Definition
1 |User A|AEIO| E25H= AHE AL
2 |review UserZ| Y3st= A3ty
3 |result UserOf| Al Bt=etst= 21tk
4 |feedback UserZ result| 10 1&2 THEHoHo] =

3.1.3.2 Interfaces

No. Sender — Receiver

Definition

1 |User — review

User’} Y=HE S Zfdotct

14
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2 |review — System

UserZt 2t A2HEO| System2 2

HEECt

3 |System — result

SystemO| 24t FehEol #Y

Ziltghs ghetottt,

4 |result — User

ZtgL0] UserOf| Al M &Lt

5 |User — feedback

User®| Z’3 &M resultOf CHEH
(o]

feedbackO| &= =IC},

6 |feedback — System

User2| feedbackO| System2 &
HEECH

3133 ¢

3134 =%

3.1.3.4.1 Review &=

A&7t B3t

<Review>
UserZ} 231 2=
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3.1.34.2 HO|H 7t5 & A4EE4A Processing
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Processing & ¢IL|C}...

3.1.3.4.3 Feedback &4
AHEXEZL ol Sot Zakgtat EHAEC| Positive/Negative7t 2X|ste 42

T

'OK' HHE ME AX|SHX| Y= F2 ‘Cancel’ HE MHEH

Positive ¢ g lL|C}

Negative 5t FopH iL|ct.

<Feedback >
SHIE 23| AL, OKHE

SHI2X| %2 ol A9, Cancel HE
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3.1.3.4.4 DBO| X%

A2 X}O| T =8-S User response DBOf| A&t

Model0o| EZ8HEL|CE...

Data +=8 F ®ILICH

3.2 Functional requirements

3.2.1 HIO|HE 7t5%tL}.
3211 =283 Ho|HE X AHBHC}
3.2.1.1.1 Ol Y(ex@gmail.com)& Al S X AL}

32112 AEd WEoM Zdet 2A 2% o[22 jQuery Hash 2AtES
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32121 o2,90, =Xl 0|22 ZAIE SMO = X[=tstCt
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32122 QLA 0|92 O|ZE|2S Atw|sHC},

3.2.1.3.1 tokenize® F2HEO| At ZO|E 7= padding®HLt.

—

322 REZ FAETIC
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Msict,

3.2.2.1 ELECTRAZ} KNU ZHEAIE S 0|83104

i

3.2.2.1.1 Y= E H2HES Word PieceZ LtwL
32212 ®MZ|E OHEl tokens ELECTRAS| InputSZ 1, MANZ| = HEfA
=AHK| AHE tokens KNU Z-EAFE Q| input2 2 O ZXLQ| outputS
MES] 22 H2 vectors PHELL
3222 bi-LSTMZ &3l 35878 &S A3t
3.2.2.2.1 ELECTRAS| Z1te} KNU ZJAMHE look up®t 217t Ml vectorgE
input2 2 20] StEA|Zl bi-LSTML| Z1HE Soff T ZntE ArEsiot.

3.2.2.3 RNNZ2 Sofl Z|F AutgfS A=t

L

323 #EE4 AaY

w
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3232 AFEXHZE Lo Aot EO| CHol 27 24 ZatE Htatstrt,
32321 ¥ S¢ff Btz Z0E L= = ot
3.23.3 AMEXI7} | EEZ BHCt

32331 #d=4 200 sl o=us 2Fotot

3.3 Nonfunctional requirements
331 85Z= 049 Far 2y
3.3.1.1 7|F ELECTRA CHYUZEOl HSE (Base: 85.1%, Small- 79.9%)ECt =2
"otz 7|ChBC

33.1.1.1 o=t A7t L =X| 03] YslES Qs 2
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33211 5% O|Ufof 3/ B ZIHE =E5H0] ALAL0|AH E0fELt.

3.3.3 Model Quality gF4f

3.3.3.1 DBE &% model quality 24

3.3.3.1.1 User Response DBE &off User7t Tt MZL2 JotES MY =
Model& & StC}
3.3.3.1.2 Log DBE &8l Model2 HTHE £t2[3tC},
34 Logical database requirements
3.4.1 User response DB
3.41.1 Review Table
AHEXL2| ReviewE E2|THCE,
Field name Data type Attributes Description
seqNum Int(10) PK Primary keyZ2 X}IS2E
Sttt
review varchar(1000) Ystd
emotion int(1) APEN Zitz 32 12
2H2 022 Mt

3.4.2 Log DB

History TableDt Model Table2 CHCIo| 2AE ZH=C}.

19
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3.4.2.1 Model Table

MEA e B8 a|shot,
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Field name Data type Attributes Description
model_id Int(10) PK Primary key2 AS2=2
Sop3iCt,
model_name | varchar(10) Model name
3.4.2.2 History Table
7t pUo| Y Balsict
Field name Data type Attributes Description
history_id Int(10) PK Primary  key® Aso=z2
et
model_id Int(10) FK Model Table2| PKE &=sHCE
version Int(10) Model Version
precision Int(3) etz

System test case

3.5.1 Pre-processing Data

Case No. 1

Name Pre-processing Data

Description YHE FotEO| O{HE =R LiFICf

Input ot

Output ofZdz Lhe E3td

Success Criteria oh ASHEO| 85% O|&0| {EEZ LI0fTIC,
Reference No. 7l 27Ar 11

20
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Case No. 2

Name Process ELECTRA

Description ELECTRAE &3l &4 A7t ==EICt
Input wordpieces2 O|F0{ T token

Output CLSE &3t replace®l/E|X| %2 token

Success Criteria

/78 el = =7t 85% O|&0|Ct.

Reference No.

7l aTAr 1.2

3.5.3 Process KNU Dictionary

Case No. 3

Name Process KNU Dictionary

Description KNU Z8AtH S 0|86 24 Aot =& EICE
Input wordpiecesZ O|F0{ T token

Output 5-degree2 L}+0{ Tl wordpieces?| /82| BE

Success Criteria

Z} wordpiece?| 3/FE w0l &d AHO| HolE o=

EEEL

Reference No.

7le 2FALR 13

3.5.4 Process bi-LSTM Output

Case No. 4

Name Process bi-LSTM Qutput

Description bi-LSTMZ &3 Z1t7t =& EIC}

Input ELECTA outputdt KNU Z-&AHH outputl| mapping vector

21




Ver. 3.0

Output

3/9% 21

Success Criteria

/58 40| EHEA ==&

Reference No.

Ile 27AE 14

3.5.5 Process Input Data

Case No. 5

Name Process Input Data

Description Yoo HotH A A, 4E &4 A7t ghehElct
Input SoHE

Output 3/578 1t

Success Criteria

27 2 ZTte| HEE T} 85% 0|4o|Lt.

Reference No.

7ls a7At 2.1

3.5.6 High Accuracy

Case No. 6

Name High Accuracy

Description ELECTRA £ REHEC =2 J=t= 5 2ottt
Input SoHE

Output /58 41t

Success Criteria

=

2 YTt 85% Ol 4 QIX| &olstet,

Reference No.

HI7|s 27ARE 1.1

3.5.7 Short Duration

Case No.

22
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Name Short Duration
Description ALER7E FetEE OoldHor =, B2 AlZE LY At
EEECh
Input S otdE
Output 3/578 41t
Success Criteria 5Z& O[L{of 217t == EICE
Reference No. 7|5 S7Ate 2.1
3.5.8 Additional Learning
Case No. 8
Name Additional Learning
Description User Response DBO| M& & FotHo = 7t ot&2 otrt
Input F7tH 0l HotE Hjojg Al
Output F7h 50| ¢eE 2™
Success Criteria F7t st&2 Sl Model2| H==E SHAA|ZICE
Reference No. H7|5 27 Ate 3.1

3.5.9 Model Version Control

23
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Case No. 9

Name Model Version Control

Description Log DBOl Z Model2 HEE 2 XMZEotCt
Input ol B E

Output HEE2 qYE 22

Success Criteria Log DBOl Z+ Model2 H{HE 2 XZotCt
Reference No. H7|s 27Ate 3.2

4 Structured Analysis
4.1  Architecture Diagram
4.1.1 Architecture Diagram
@em
1
NSMC /Model
Learning
10 review 11 5
/' \ e ELECTRA
B2 HIo|E Learning
13 12 pre-
< result processing
ZEdApd
User 14 feedback 15 >
User 3
Response \
DB 8
]

4.1.2 Component Description & Requirements

24
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No. Name Definition Requirement No.

1 | System dE=MS flet TH 2 S Z&AS= | FR1/FR2/FR3
A|AE

2 | NSMC Naver Sentiment Movie Corpus FR1/FR2

3 | CHE ds 7iE ?Ie Naver 2| CHE Site2] | FR1/FR 2/

d2tE oy d3tE oy NFR 1.1.1
4 | User Response | User7t A2 &3t responseS | NFR 3.1
DB X &S == database

5 | Log DB H3}5t= model2 HTIEE #2|5t= | NFR 3.2
database

6 | Model AotEE ot55H7] fITt model FR 2

7 | pre-processing | HIO|E X2 FR1

8 | ELECTRA token(—real/fake)2 3l &= | FR 2.2
2y

9 | KNU ZgArH Z} tHojo| e E Soll 3/58 B4 | FR23
z3

10 | bi-LSTM GotE TNl =2 2MZ S | FR23
3/5% BIE =5%E o3NEY

11 | FNN dHEES A2 flot s BY FR 2.4

12 | User ANA"O| H 2= AHE X} NFR 1.1 / NFR 2.1

13 | review User7t 2 &st= A3tHE NFR 3.1

14 | result UserOi| Al gtetdt= Aatgf NFR 1.1 / NFR 2.1

15 | feedback UserZt result| &1 1&2 EEHSIO | NFR 3.1
ol 24
H =

413 Interface Description

25
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No. Sender — Receiver Definition

1 | NSMC — Model ModelO| NSMCe| B=2HE S StEotrt

2 | B2 %4 AY5HHE H0|Ef - Model | ModelO] NSMC 0[2|9| Ct2 HsHHS
st oLt

3 | User Response DB — Model ModelO| User Response DBOfl XM El
A2t Z skttt

4 | pre-processing — ELECTRA ELECTRAZl FXN2|gt word piecesZ
sh& otk

5 | pre-processing — KNU &g AR KNU ZYGANMSZ word pieces®
3/5°8S BEretnt

6 | ELECTRA — bi-LSTM && 3t word piecesE2| SX|E &l
= WS Thotrt

7 | KNU Z-EAH — bi-LSTM ZHEESE word pieces£9| SX|& S
= WS Thotrt

8 | bi-LSTM — FNN =UE 248l 20E ==t

9 | Model — Log DB Model2 T HZ L0 XFotct

10 | User — review User’} YoHE S 2ottt

11 | review — System User?t Z2tdot E3HE0| System2 =
HEEC

12 | System — result SystemO| &A%t i@l Z4H
Altgts Bretotrt

13 | result — User Z1tZLO| UserOf| Al M EICE

14 | User — feedback Usere| HEEM  resultd] CHE
feedbackO| YHEICH

15 | feedback — System User2] feedbackO| Systeml 2
MEECH

26
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4.2 Model- Layer Description
421  Overall Model Layer

[28=1,588=0]

N | = O

]

1 [
i mocoOon0 --- O
ttttt 2 o ) *ttttt - A1
KNU
ELECTRA ZgAPE
look up

L

t4tt - 21 tettt - 11
Ooooo --- 00 woooo --- Oog

mooono --- 0d
ttttt - 410

Pre-processing

ttttt - A1
EENEEE - EN
J

CLS "

Word pieces
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4.2.2  Description

4.2.2.1 Pre-processing

EO0O0O0 - OO
tetet - o1

Pre-processing

teete - o1
EEEEE - NS
cLs | J

Word pieces

37 o|4o] EFoE 0[F0(7 Y3}

Ei 2 pre-processing?tCt.

4.2.2.2 ELECTRA

BOO000 - 00
sttt - 21

ELECTRA

tette - 1
EOD00 - OO

MK 2|

g

Ver. 3.0

S ELECTRA 28 KNU ZHMAFF O Ql2is})7|

b 229| token2 ELECTRAO]| &H&A|7ICH
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4223 KNU Z’8AH ook up

mooOo0 --- 00
ttttt - 21

KNU

ZaMH

look up
Tt 1 1t T+ 1
BOCOO0O0O o0

MK E|st 2E2| tokenS H-HAHHOIM look upBtLt.

4.2.2.4 bi-LSTM
mO000 On
tett tt
bi-LSTM
t
D
[ : | [ 1 |
0000 - OO0 2 WO0ogg - 00

ELECTRAS| outputdt KNU Z-&JAMHQ| outputl| mapping vector?t bi-LSTM2]

input2 2 L E|H, bi-LSTMO| A outputO| AEEICH
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4.2.2.5 FNN

[2H=1,%%=0]

ed |

[ ELECTRAZ| CLS

ELECTRAS| CLS2} bi-LSTM2| outputO] FNNZ2| inputO] E|0f, FNNL2EEFH
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