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Activity 2033. Define Domain Model

DrawingTool

+brush: Brush
+eraser: Brush
Hinesize: int

Modify

Project

+cuts: List<Cut>
+bef_x:int
+bef_y:int
+thick: int

i

+color: int

+cutnum: int
+width: int

+height: int
+cutstat: boolean
+img: BufferedImage

Modify

AreaTool

+area: Area
+areastat:boolean
+visible: boolean
+movable: boolean
+statonarea:int
+x:int

+y: int

+CB: CopyImagetoClipBoard

Area

(=

+startX: int

+startY: int

+endX: int

+endY: int

+width: int

+height: int

+img: BufferedImage




Activity 2041. Design Real Use Case

Actors A}-8-2}
Purpose ol x| 3}d & Eej et A 9l FA g}
Overview AEATE Be) 07 M ES T ) & AR B o] 28 A Bk A8 A
7k & A she 3 §lel I ol u x| & 2Aste] Fkekeh
Type Primary
Cross Reference R4.2
Pre-Requisites Window-1°] &4 3}=] o] g} of of 3k}
UI Widgets Window-1, Window-2

Typical Courses of Events (A) : 2487}, (S) : A1 2=H)

(A) Window-19] =3 27] HH E(A) 2

(S) FL ] AEE ¢ ¥ W= Window-2F £

(A) Window-2¢] (A)ell 2 2 Q1= 33 (B) S 2

(S) std o] &R 3H=A 7,# A}et3 Window-25 £ 8

(S) Projectell A - Cut= A4 3F32(R4.2) filename} width, height, pictures ¢ ¥
(S) Cut= Window-12] (Q) 4l &3

Alternative Courses of Events  N/A

Exceptional Courses of Events  Line 3. 9} ] B 27} &ul=2x] o
Line 4. s}l o] &4 542 gkowd A3 F AYF L 24

o BT o B



Activity 2041. Design Real Use Case

Actors
Purpose

Overview

Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

AF-8-2}
7 S0l LA = o] vz & U = A A3k}

A-g 747} A4 5h7]

MES 2w A4 948 95 o
7} A A Y= S A st A A S olwu|R] L =2 = A3sh},
Primary
N/A

Window-1°] 24 3} 5] o] ¢} o] of 3}
Window-1, Window-2

(A) : A&7, (S) : A1 =H

1. (A) Window-12] #33}7] ¥} E(B) ¢

2. (S)7d e AZE ¢J¥ ¥= Window-28 £9
3. (A) Window-29] (A)°ll A3 A= 49

4. (S) picture® s}L = &9

N/A
Line 3. 919 o] S0] 225w A7 F AYL L 2.4



Activity 2041. Design Real Use Case

Actors
Purpose

Overview

Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A4

A el A A& 2k

AgA BN WES 2R vk SR O SAAT e 2 AZHES T
=29 I X A9 Y3 F5712 A el Aol LA

Primary

N/A

Window-1°] 4] 3}=] o] 9] o] of 3tt}. Projectell Cuto] 3} o] A+ &) 3 of gk}
Window-1

(A) : AH8A} (S) : A1 ="

1. (A) Window-12] B8] A] B E(C) Z

2. ()" EJHE WA

3. (A) RIHE AN A B2 9% B E 2

4. (S) u}$-29] 38 & DrawingTool £ @ 7] 3L Drawing®] linesize2} Brush®] colorgs #%
3to] A &4 3} 9 Cut®) imgs HH

N/A
Line 3. 9-$-2 Z ] 2] $1217} 2 vlto] ™ 1€ & A



Activity 2041. Design Real Use Case

Actors
Purpose

Overview

Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A4

7 742 o]z & A&}

AR AN MES F 2R vhg2 EAE A4 F o2 BADch vhg 2 AZ HE
= FEH I YX7H A Y " 4guF I o= v

Primary

N/A

Window-1°] 4] 3}=] o] 9] o] of 3tt}. Projectell Cuto] 3} o] A+ &) 3 of gk}
Window-1

(A) : A&7, (S) : A1 =H

1. (A) Window-19] x]$-7l ¥} E(D) £}

2. (S) w2 EJEHE WA

3. (A)P3= A NA w2 AW E FY

4. (S) A}$-2-9] F % Z Eraser® Y 7] 2 Drawing®] linesize® FZ3}o] imgS A4
N/A

Line 3. "h-5-2 E21E 2] 171 A vpgold 918 & 74



Activity 2041. Design Real Use Case

Actors A8z}
Purpose EEPEREE PR FR et b
Overview A7} ok F719 M ES T2 BN s A $07} 2 85 = el 2
Type Primary
Cross Reference N/A
Pre-Requisites N/A
UI Widgets Window-1

Typical Courses of Events (A) : AHE&A} (S) : A =¥
1. AFETHIHENEEO0)

2. (S) Drawing®] linesize 3 %

Alternative Courses of Events  N/A

Exceptional Courses of Events  N/A




Activity 2041. Design Real Use Case

Actors A8z}
Purpose EEPER R PEERP ERE !
Overview A4} R3ke Y-S F2E B A g 2] S o)l 245 E A o] 2=
Type Primary
Cross Reference N/A
Pre-Requisites N/A
UI Widgets Window-1

Typical Courses of Events (A) : AH-&A} (S) : Al 28
1. (A)FEZ AL ED EY
2. (S) Brush®] color &3

Alternative Courses of Events  N/A

Exceptional Courses of Events  N/A




Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A8
291 2 ofu] ] shede] o] Vet o} & A ek
AgA7 JANE HES T2 F Aok d9S 4Bt

Primary
N/A

N/A
Window-1

(A) : AH&-AL, (S) : A 2=H

(A) 99 A9 83 W E(E)

(S) vh-2£ 220H W7

(A) 4G A RAH S w25 F9

(S) Area¥] startX, startYS 293¢t vl 2 3= AA

(A) 99 EA7NA vl$27 21

(S) endX, endYel] S A| v} Fu=2 AHA.

(S) startX,startY,endX,endYe] 2= Ag 343 & (RE EA
(A) AH&-AF EH 15 29

S AHE 9 (R)9 o9 A & Area?] picture & 2 & A}

N/A

Line 4. A 9} % u}9-2

© oo pr®bdE

AE °o)F =7}

b



Activity 2041. Design Real Use Case

Actors A}-8-2}
Purpose A9 5 o g 2HA) gk}
Overview AL-&271 delZ] & F 2 A9 E o oo] 2|93t}
Type Primary
Cross Reference N/A
Pre-Requisites d o] A= o] glofof
UI Widgets Window-1

Typical Courses of Events (A) : A&7, (S) : A1 =
1. (ALY FHE®E FF
2. (S) A9 9 (R)o] A=A 3}k
3. A o] A=,

Alternative Courses of Events  N/A

o] A3,

Exceptional Courses of Events  N/A




Activity 2041. Design Real Use Case

Actors A}-8-2}
Purpose AYE e FYR o) AT A JdL A A
Overview g7} 9o Beh 7] S sk e E Gejo] YA T FYREe] Lt
Type Primary
Cross Reference N/A
Pre-Requisites o &jo] A e)5] o] glo] o e},
UI Widgets Window-1

Typical Courses of Events (A) : AH&A}, (S) : A =¥
1. (A9 ZHRW7IHE (GFEFF
2. (HAYE Jd & FHEE F4
3. (A= < AHA

Alternative Courses of Events  N/A

Exceptional Courses of Events  N/A




Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A&7}

Agd g5 S
AgA7} Jo BAS S
Primary

N/A

Qo] A5 o] glojof Fhe}.
Window-1
(M:4%ﬂ($lﬂ*%

. (A)FY EABEME T
2, (S)H&iﬂ 49 S PR
N/A
N/A

ERT R LY
s e g elo] FHRE BAH .

24




Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A8}

SHEE AL o|m R & o] ¥4
g7} 2ol W% T2l FYRIo) 249 o]u] A7k o] BAHg.
Primary

N/A

SRR AR o]u] =) 7} Qo] of 3,

Window-1

(A) : AH&A}, (S) : A =¥

L (M) 99 2ol HED & 7

2. (3)7] 2“34 XA A

3. (S)(Q)«] FHF=Ado| =] H 9] o|n]|z] 7|k QJE'(R)_% A A
4. (S)(R)¥] pirturedl] ZY KE 9] o]u] x| & EA}3},

N/A
Line 2. 413 olu|x|7} et =2l =17 28 & 5o A Aoj=17] 2 24



Activity 2041. Design Real Use Case

Actors A2}
Purpose e E oS o] 3}
Overview AHEA7E A9 A 42 kS Za A $13]F ol T 7
Type Primary
Cross Reference N/A
Pre-Requisites 3 o] Aex o] 3lofof 7.
UI Widgets Window-1
Typical Courses of Events (A) : A4}, (S) : A 2=

1. (A)A-8A7E A E—‘.‘ ele) hed g vty 2z 29
2. (S) P2 AAE %E’r”:‘?i WA
3 (A)HEAN 8 2G 2D A2 A gl g =a) 1
4. () "H+2=% u]-a]- (R)-*] 7] & f#] & A startX,startY,endX,endY2] zko] v},
5. (A=A M2
6. (S) A Q4 pirture°1] (R)9] pirtureZ} o2 ) A

Alternative Courses of Events ~ N/A
Exceptional Courses of Events  Lineq4 — =2 17} £47] A7 (Q)v} (R)&] o]n]x] HA L 9+



Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A8
g2 Aoz o) 5o

AR} e A e E 2 Zo] ARAY
Primary

N/A

Window-1°] &A1 3}5] o] 9] o] o} gk}, Projectel] Cuto] & o] A =43 of gtc}.
Window-1

(A) : A&7}, (S) : A1 =)

(A) Window-19] 9 & Pell Q)= CutE Fof o] 3tz 3= 9 & I

(S) 9 & A 9 cutStato] TRUE2 A% 3 A HA

(S) 283 A 9 cutStato] FALSEY 73% & A TRUES! A 9] cutStat-> FALSEE A3}
(S) "]"9‘?‘]'7]' Z2 3 A 9 cutStatS TRUEE A 3+

N/A
N/A

-

Sl



N
Activity 2041. Design Real Use Case

R4.2 3 371371

Actors 2482}
Purpose A2 RS F7 s
Overview A F7HHES Y35t ) A2 2 S AT
Type Primary
Cross Reference N/A
Pre-Requisites Window-1°] 43 315 of gl o] of g}
UI Widgets Window-1

Typical Courses of Events (A) : AH&A}, (S) : A =¥
1. (A) A F7HHE (KHE)EY
2. (S) @A 71 wA] 2 R €] cutNum &<l
3. (S) cutNum+19H #-S A A
4. (S)P el §o] F7}19 F cutState TRUEE A ¥

Alternative Courses of Events  N/A

Exceptional Courses of Events  N/A




Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A4

g 2 A g}
2 A M ES 22 sl FA B R4S 4A
Primary
N/A

Window-1°] 4] 3}=] o] 9] o] of 3tt}. Projectell Cuto] 3} o] A+ &) 3 of gk}

Window-1

(A) : AH&-A} (S) : Al =¥
L (WA AAHE(LHE) SY

2. (S) A cutState] TRUES! 7 & A4
3. ()P 42 A A | A4

4. (S) 2HA1E A 9 cutNumE-c} ol 9= A9 cutNum< 18 74

N/A
N/A



Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A8}

AA A8 A9 275 2A 3.

Ao A Q= 7] 2H EJQEE FY35 A5 Fd/F4).
Primary

N/A

Window-1°] 4] 3}=] o] 9] o] of 3tt}. Projectell Cuto] 3} o] A+ &) 3 of gk}
Window-1

(A) : A&7, (S) : A1 =H]

1. (A) A9 BAF e J& 7] 2H ZAES)E 9

0. (A)Th$2% SdTote] 2718 24 F kS A B

3. (S) @A7= 223 7)€ width(7}2)2} height(X] 2 )l # 3

4. (8) A A7)¢}olu]z] A7 E M
N/A
Line 4. R 27]7} o]u] 2] 27] B.c} Zo}A 79 R3.35 o] 48] olm| x| 2] 27| & A



Activity 2041. Design Real Use Case

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

AR AR D A< 2 A A2 A s e
Primary

R4.2, R3.1, R3.6, R3.7

Window-1°] 4] 3}=] o] 9] o] of 3tt}. Projectell Cuto] 3} o] A+ &) 3 of gk}
Window-1

(A) : A&7}, (S) : A1 =H

1. (AR FAIHEMHE) S

2. () ANZE A MA(R4.2)

3. (9) A FA= ] Sl = Avtch AA o AE(R3.1) F FAHR3.6)
4. (S) cutNum ﬁ-/ﬂrﬂixﬂi H50] %) Aol EoJ¥ 7] (R3.7)

N/A
N/A
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Activity 2042. Define Ul
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I
Activity 2043. Refine System Architecture

Webtoon Painter
Interface Project Area AreaTool
+size: int +cuts: List<Cut> +startX: int +area: Area
+color: int +bef x:int +startY: int +areastat:boolean
+SelectedTool: int +bef_y:int +endX: int +visible: boolean
+EnabledCutNum: int +thick: int +endY: int +movable: boolean
j: Project +width: int +statonarea:int
++z{: DraJwingTooI +brushing(int, int, int, int, int): void | | 4height: int +x: int
+at: AreaTool +addCut(): void +img: BufferedImage +y:int
: +delCut(): void s : +CB: CopyImagetoClipBoard
+showWindow 1(): void +setCutSize(int, int): void +getStartX(): int
+requestLoadImage(): void +setStartX(int): void +dearArea(): void
+requestSavelmage(): void +getStartY(): int +setArea(int, int, int, int): void
+requestBrushing(): void Cut +setStartY(int): void +setArea(): void
+requestErasing(): void - +getEndX(): int +setStartArea(int, int): void
+requestSetlineSize(int): void -!cqtnurq: int +setEndX(int): void +setEndArea(int, int): void
+requestSetColor(int): void :hw:?ht'?rft +getEndY(): int +setClipBoard(): void

+requestSelectArea(): void
+requestDelArea(): void
+requestCutOffArea(): void
+requestCopyArea(): void
+requestPasteArea(): void
+requestEnterText(): void
+requestChangeCut(): void
+requestAddCut(): void
+requestDelCut(): void
+requestMoveArea(): void
+requestSetCutSize(): void
+requestMergeCut(): void
+paint(Graphics): void

+cutstat: boolean
+img: BufferedImage

+ oadCut(String): void
+SaveCut(String): void
+setXY(int, int): void

DrawingTool

+brush: Brush
+eraser: Brush
Hinesize: int

+setEndY(int): void

+getIma(): BufferedImage
+setImg(BufferedImage): void

+getWidth(): int

+getHeight(): int

+setArea(): void

+setArea(int, int, int, int): void

+copyIma(): BufferedImage
+pasteImg(BufferedImage): void
+deepCopy(BuffferedImage): Bufferedimage

Brush

+getLineSize(): int
+setlineSize(int): void
+setColor(int): void

+color: int

+getColor(): int
+setColor(int): void

+getClipBoard(): void
+copyArea(Cut, int, int): void
+delArea(Cut): void
+getIma(): BufferedImage
+getStartX(): int
+getStartY(): int

+getEndX(): int

+getEndY(): int
+getAreaStat(): boolean
+getVisible(): boolean
+getWidth(): int
+getHeight(): int
+checkAreaOn(int, int): boolean
+setMovable(boolean): void
+getMoveable(): boolean
+setCurrentXY(int, int): void
+moveArea(int, int): void
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Activity 2044. Define Interaction Diagrams

Use case 1. 3} 5-2] 2.7]
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Activity 2044. Define Interaction Diagrams

Use case 2. 3 = #35}7]

% : Interface : Project : Cut

: AHAL

i1 requestSaveImageO’ :

I/

E 2 : showWindow2

3:quf:= pj.mts.get(EnabIedCuﬂ\luri\:int)

R ettt
4 :

5:void := saveEtCut(pati'l:string)
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Activity 2044. Define Interaction Diagrams

Use case 3. B.2] A|

% : Interface : DrawingTool : Project
s AR

E 1: requestBrushing()
o

2 : |nt): = getlineSize(size:int, cc_)lorf:int)

-

T 3

4

5: f;wousecﬁd(ed(e:MouseElefit)

6 : brushing(x:int, y:int, size:int, color:int, stat:int :

i 7: showWindow1

—




I
Activity 2044. Define Interaction Diagrams

Use case 4. A $-7)

% : Interface : DrawingTool : Project
: MEA

Y requestBrushing() 1

2 : |nt): = getlineSize(size:int, co__lorf:int)
Ll

|

5: llhouseclided(e:MouseEver'at)
C )

4

& : brushing(x:int, y:int, size:int, 0, statiint) E

-

E 7 : showWindow1

-




N
Activity 2044. Define Interaction Diagrams

Use case 5. 7] &2

L A

1 I requestSeﬂ.ineSize{sizeii.nt:l

% : Interface : DrawingTool

21 setlineSize(size:int) ,

L

E 31 changeMousepint - L




N
Activity 2044. Define Interaction Diagrams

Use case 6. M A} X €)

% : Interface : DrawingTool : Brush

c ALERE
>H 3 setColor{color:int) >|:|

1;: requestSeﬁannr{mlor:ﬂt}l

2 1 setColor{colar:int)

E 4 : changeMousepoint.




N
Activity 2044. Define Interaction Diagrams

Usecase7.99 A9

. Interface : AreaToal

=

1: requestselectarea()

L ¥
1|

2 : changeMousepaint

3 : MousePressed()

B
L
4 [SelectTool == 3 &&checkAreaOn(e.get(x), e.getlY)] : setStartArea(]
o >
5
6 1 showWindow 1 ! :
7+ MouseDragged() . : 3 [SelectTool == 3 && at.moveable() == false] : setEndArea() . E
o
S o i
10 : showWindow1 T H
11: M Rel d E E
ouseReleased() - 12 [SelectTod == 3 && at.moveable() == false] ; setEndArea() .
| ]

S — L

13
14 at.selectArea(p]. cuts. get(EnabledCutiMum)

13 : showWindow1 H E




N
Activity 2044. Define Interaction Diagrams

Use case 8. &9 2HA)|

: Interfa
% - AEatE : AreaTool

2 [at.gethreaStat) == true] : dearhreal)

e




S
Activity 2044. Define Interaction Diagrams

Use case 9. 4 4 Z)7]

: Interfa
% <A : AreaTool

L AL

1: requestCutoffArea() P—: 2 [ar.getireaStat == true] : setClipBoard()

.:-_'_: ____________________________________________
3 —

4 [areastatis true] : area 1= Clearareal)

Ry
3

6 1 showwindow1 g




S
Activity 2044. Define Interaction Diagrams

Use case 10. 9% E-x}35}7]

: Interfa
% LM : AreaTool

L AR

: 1: requestCopyArea) ; 2 [at.getAreaStat]) == true] : setClipBoard ()

| —
4 ; showWindow1 J< :
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Activity 2044. Define Interaction Diagrams

Use case 11. 9§ & Eo 7]

6 1 showWindowl -




N
Activity 2044. Define Interaction Diagrams

Use case 12. 34 o] &

: Interface Adueslod

L AFER 5 :

' 1: MousePressed() o E

H T [getAreaStat == true && at.checkAreaOn(e.getk(), e.getf () == true] : requesh‘"'lmre.ﬁreep '

' ™

i SRR R R L LR EEEEEEEEEEEEE R L]

: 3 :

E 4 [detAreaStat == true && at.checkAreaOn(e.getx(), e.getv()) == true] : setCurrentXy (x:int, rir]t}

1 Ll

: e -

, 5 -

H 6 [getAreaStat == true && at.checkAreaOn(e.get(), e.getv() = true] : copyarea() . E

' ™

E - - - -

E 3 [oetAreaStat == true && at.d"ledcﬁ.rea[ﬁﬂe.get)({], e.gety()) 1= true] : deararea) .

E P L EEEEEERERS u

h 9 .

' 10 : showWWindow 1 T '

E 11 : Mouserelease o ; 12 [at.getMovable() == true] : setMovable(false:boolean) o I

! Lail

. AR LR R e LR LR R 13 ------------------------------------

. 14 : showWindow1 o T

. 15 : Mousedragged() - 16 [at.getMovable() == trug] : moveArea(x:int, y:int) o :

i P .-

' AR e b LR bbbl

: 17 L

. 13 : showWindow1




N
Activity 2044. Define Interaction Diagrams

Use case 13. 7 A 3}3}7]

% : Interface

: A AL

ol';t list.length )

! fist.length > 1]
] 1:requestChangeCut(L ]

E\ 2 : showWindow1 ,
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Activity 2044. Define Interaction Diagrams

Use case 14. L L

% : Interface ]

AR
I 1: requstAddCut()

>

Za AddCUtO

— ﬂ

3

1
e

4 : showWindow 1
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Activity 2044. Define Interaction Diagrams

Use case 15. 7 2HA| 517)

% : Interface : Project

: A2 AL

optlistlength ;
i [list.length > 0] ;
1: requestDelCut() Bt E

2: DelCut() E

o P L DL I ﬂ

b 3 :

4 : showWindow1
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Activity 2044. Define Interaction Diagrams

Use case 16. A 27| %A

: AR AL

% : Interface : Project : Cut

d'pt list.length ) E 5

+ [flist.length > 1] ; ; ;
' 1:requestSetCutSize() ! : '
2: SetCutSize() ; ;
3: Cut:=getXY() :
e e >H
4: Cut E
e S R L S S D S || '

3 ] 5

6 : showWindow1
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Activity 2044. Define Interaction Diagrams

Use case 17. A 3x]7]

% : Interface : Project : Cut

2 AERL ‘
T requestMergeCutOp 5

r
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
"
Ly
'
'

6 : showWindow1 E
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Activity 2045. Define Design Class Diagrams

Interface AreaTool
+size: int +area: Area
+color: int +areastat:boolean
+5SelectedTool: int +visible: boolean Area
+EnabledCutNum: int +movable: boolean P
+pj: Project +statonarea:int ﬁgg ﬁ
+dt: DrawingTool +x: int ondX: At
+at: AreaTool +y:int tendY: int
+showWindow1Q): void Project F55 CopjimagetnCicadard :hw“g‘ht i',“t
+requestioadImage(): void o +dlearArea(): void e
+requestSavelmage(): void :ﬁ‘etfs le_stt<Cut> +setArea(int, int, int, int): void +mg: BufferedImage
+requestBrushing(): void i f_x: !nt +setArea(): void +getStartX(): int
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