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Activity 2141. Design Real Use Cases

1. && 1dlD|
Use Case SE el
Actor User
Purpose AES X E82 et
Overview TS J2lH A LEEHHCE
Type Primary and Essential
Cross Reference System Functions : R1.1.1, R1.2.1, R1.2.3
Use Case : &+ =J| &85tI|, & 127
Pre—Requisites SFo F:/I|, M1, M2IF AEE N AN OF StCh.
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AFE2XPF Menudll /A= =& el S20A &, AIZE,
AN = otLIE dEistCE
2.(S) : /\I*E*'OI shapenum gt2 & & StCt.
3. (A): FoF Menulll e MR s &6t
4. (S): *E*'OI fillstate gtS A& StLH.
5. (A) : AFZ2XDF Panel® Imagell 256t X&EWNAMEE =i ol
o &= ellt.
6. (S) : AIAEOl AFEXDF 08l =82 Panel? Imagelll =2 StCt.
Alternative Courses of Events | None
Exceptional Courses of Events | None
2. A& 2ol
Use Case & el
Actor User
Purpose MNETIL HE &3z g It
Overview o 2 OgEs D2l S0l LIEHHTE
Type Primary and Essential

Cross Reference

System Functions : R1.1.2, R1.2.1, R1.2.3

Use Case : (Z 21|, &7 H:I| &=6tI|, 8 nNEJ|
Pre—Requisites S29 HI|, 10l dHEH AOCOF 8L},
Typical Courses of Events (A) Actor, (S) : System
. (A) © AFEXIIE Menulfl e HE =325 MHEISHT
2. (A) © AFEXDF Panell Imagelll &ote XENAMEE Sc2Hok
o a2 el
3. (S) : AIAE0l AFEXIF 82 Panel? Imagedl =& stCt
Alternative Courses of Events | None
Exceptional Courses of Events | None
3. M MRII
Use Case M THL |
Actor User
Purpose ANSIIE MR &322 M2 WO
Overview ML P2 MsS W2 HO| LIEFHCE
Type Primary and Essential




Cross Reference

Pre—Requisites
Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

System Functions : R1.1.3, R1.2.3
Use Case : & ZHRD|, &4 N7
M0 SFE 0 U OF StHLH.
(A) : Actor, (S) : System
1. (A) - AFSXIF Menull U= MIHRI| 7= HEistCt
2. (A) : AFE XL Panel® Imagedll ®6t= K& 2S=2ol MsS
MECH
3. (S) : AIAEOl AFEXIF XS MS Panel2 Imagelll == St
None
None

4, HHAE HRUBHD|

Use Case BIAE &IBHI

Actor User

Purpose MNEXIF BIAE 12 BIAES AMRSHH}
Overview BIAE T SIAES AQIGHH =0l LIEFHCEH
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

System Functions : R1.1.4, R1.2.3

Use Case : BIAE ARRIGIHD|, A 2D
A0 BT JUNHOF L.

(A) : Actor, (S) : System

1. (A) - AFEXIF Menulfl JAs= HIAE T35 HEiSHT

2. (A) © AF2XDt Panel® Imagelil &ot= XI&EW 226t0f EAE
£ AhQISEEE

3. (A) : AFEXIDF ol SHAE 3AJNE EFEHC

4. (A) : NI BEIAEZS ST}

3. (S) : AIAEI0l AFZXIOF st HAEE Panel® Imagelil &=
SHCY.
None
None

5. XM=z X=JI

Use Case XM= X2

Actor User

Purpose ANEZXDF XM 72 2 K20
Overview AN2M &EF=2 X2 S LIEtHCE
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

System Functions : R1.1.5, R1.2.1

Use Case : XNI2IMH= NI, &7 :=I| &E4GHD|
T2 FINIF EFENH AU OF SHCE.

(A) : Actor, (S) : System

1. (A) : AFXIF Menulll Aes XIRM &EFRE HEHSHT

2. (A) © AF2XDF Panel® Imagelil dol= XN&ES 2260 &2
X&Ct

2.(S) 1 AIAEIOl AF2XIDF X2 022 Panell Imagelll =235tHCt
None
None




6. &4 =ctUiJl

Use Case 4 2etLD|

Actor User

Purpose AE IO M B2t SR 2 oY M= Sttt

Overview AZEXDL ots M 2SS H80HH, AIAEQ| 85 S22 M3
AZE XU A Ml S StCt.
=ctdl M2 colorl 2 color2E M&stCt.

Type Primary and Essential

Cross Reference

Pre—Requisites

System Functions : R.1.1.6, R1.2.3
Use Case : & 12|
A =2 M2IF SHENH U O0F STt

-

Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AAEXJF Menulll JE AXOIE =FE HESHC].
2. (A) © AFE Xt Paneldll &2 & Image &, 222X ol= 20|
A= E== 26t
3.(S) : AIAEI0| St MAISZ colori(E2 color2)2 &H XS
4. (S) : AMAEI0l Menulll U= MI(ERS2 M2)O HES HE= A
o2 &G0 LIEHHCE
Alternative Courses of Events | None
Exceptional Courses of Events | None
7. &7 m:J| 5|
Use Case T3 FI| HEHE|
Actor User
Purpose MEXIL &2 =IIE HELSHC.
Overview A &30 FIIE HEGHH, A|IAEO0 =72 JFIIE AIS AL
KNEHSE A% 2 HAASEHC,
HESE FI|IZ ThicknessE & & &tHC.
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

System Functions : R1.1.1, R1.1.2, R1.1.5
Use Case : && 112lJ|, & elJ|, N2z X2
None
(A) : Actor, (S) : System
1. (A) : AFRXIDF Menu®l Rl HES 2230}
2. (S) : AIAEIOl 401X 582 RI| HES LEHHLT
3. (A) : AF2XPI 2I|1 EFE HE S
4.(S): AAEIQl HEHEH 29| RIIZ ThicknessatS & AEHLL.
None
None

8. M

OB

tII

ol

2 de

Use Case

Actor
Purpose




Overview

Type
Cross Reference

ArEXI M S=E  MEIGIH,
== & & 6tC.

Primary and Essential

System Functions : R1.2.2

Use Case : & 5= K EHG}D|
Pre—Requisites None
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AFEXDF Menulll e MIHE =2 M2HES HEiSHT
2.(S): AIAEIO| MEHSH =22 colorstate 242 & &St
Alternative Courses of Events | None
Exceptional Courses of Events | None
9. A p2E7|
Use Case M 27|
Actor User
Purpose ANSIF a2 DECH
Overview ArS I MES SEGIH, AIAEO0l A X AEist M2 SISl A
o=z &XetCt.
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

System Functions : R1.2.3

Use Case : &4 1127

None

(A) : Actor, (S) : System

1. (A) © MEXIF Menulll U= UE M HES HEIGIHLE, M HE

H.IE; ;a.l OIOI_J /\Ho /\—1EHO|-E|.
2.(S): AIAEIQ| Medst MO color gt
3. (S) : AIAEIOl Menulll U= SIH ~EH

MO ~Hot0 SOl LIEHHCEH

Alternative Courses of Events | None

Exceptional Courses of Events | None

10. 4 &38|

Use Case XN Z&6lD|

Actor User

Purpose A2 X O8ls MASHTH

Overview H&ol)| RES BHotM, &8s NEsHT
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

System Functions : R2.1

Use Case : M&at)|
None
(A) : Actor, (S) : System
1. (A) © AFZ2 X Menubl Al M&EGBH HES 2& 8t
2.(S): AIAEIOl M&Eol)| &2 stHU == st
3. (A) 1 AF2XIF MZE6h| 2o O I A2 0122 Z&F™eH
4. (S) : AIAEI0| filepathdt = &HetXl 2 AFSHCH
5.(S) : AIAEIO0| filename0l E=2Z/ =X A AHSHC.
6.(S): AIAEID| GHE HAZQ 0I2ECZF IIYS XN ASHCE



Alternative Courses of Events | None
Exceptional Courses of Events | 1 0|20 2421 SFCX LOH “wrong filename”" 02 2
=2 5tCt.
2. d=z0F St 285X X2H "wrong filepath”0fle{E
E S
11.24 27|
Use Case =]
Actor User
Purpose ArE IO Q8E =4 =CF.
Overview 20| QES BIOtN, 2 S 20
Type Primary and Essential
Cross Reference System Functions : R2.2
Use Case : =2 27|
Pre—Reaquisites None
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AF=2 X Menubl A 242D HES 2260,
2. (S): AIAEID| S212)] =S st == st
3. (A) : AFESXPDI 22120 20N O FZE HEistC)
4. (A) : AEXDF 22120 UM 08 085S SHEistC.
5.(S) : ANIAEO| filenameS JtEl 20| =M ot=Xl & AFSECE.
6. (S): AIAEIO| oS 0ol O& mQIX 2 AFSHCE.
7 .(S): AlAEI0l oY D8 S =2 2AA Paneldll &8tCH.
Alternative Courses of Events | None
Exceptional Courses of Events | =ci= L0l 1&g A0l OtLIHAL EMOHAl 2= 22 HHE =4
12. A AIESI|
Use Case HY AIEGE]
Actor User
Purpose HA =S AIEESHCE
Overview ArE X0 HEE AIESHCE.
ArES X AHS A B2 E A6
AZEXOF 2SS ST
Type Primary and Essential
Cross Reference System Functions : R3.1, R3 2
Use Case : HE AlI&5HI|, MEGHD]
Pre—Requisites None
Typical Courses of Events (A) : Actor, (S) : System
1. (A) © AL X MenuBil Al ME B2 HY HHES 22 6t
2.(S): AIAEI0l HY Al & FD &S st
3. (A) : AI=XPDF ‘M 22 el AN =9 ‘AHEH HES SElst
Ct
4. (S) : AMAEOQl &TH panel® ImageS 4HHISHCH
5.(S) : AIAEID| ‘At Xt il =2'E StH0| == StCf.
6. (A) : AIZXIDOF ‘AFEX HE 23 20 AFESX 0122 2ot
‘Bl HES ZE st




7.(S): AIAEI0l AF2XH 0I2S UserName::userinfoOl X Z&tCt
8.(S) : AlIAEQ ‘208 MEH 'S H =SS0
9. (A) : AFZ2XDF ‘208 S Z'UAN LSS A5t =o' H
== Sttt
10 .(S) : AlIAEI0I 2082 22 2AM paneldfl =& stLt.
Alternative Courses of Events | None
Exceptional Courses of Events | ‘F 4" HHES 28 Al H&S AHGHA §=0
SEiSt 80| Sle 2R HHE =5
13.XH& 31|
Use Case A S|
Actor User
Purpose At X0 el J8e HE Z20E LIEHH
Overview AFE XD 8l D8 2082 Hluwot B35 sHASHCH
e =2 == HASIC
Hatst =A% B2 StHN =gt
Type Primary and Essential
Cross Reference System Functions : R3.1, R3 2
Use Case : HE AIZ&5EI|, MEGHD]
Pre—Requisites HLLOl AIEE AEHOOF aHZF.
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AF2XDF Menull HEGH)| HES 228t
2. (8) AAEI0l 2O AFZS A Jdel AN 2 ZHAQ
R.G.B {2 Hluwot «LXlot= ZA/MA ZA 100 2 ot £
Score0fl M& &L
3.(S): AlAEI0| JIES AL ES EH 20
4. (S) 1 AIAEQl JIE9 AL ScoreE Hlwotd S42 At
ot A&Ite= HAISHCE
5.(S): AlIAEI0l & TH2o WEs WE 210 20 &-stCt
Alternative Courses of Events | None
Exceptional Courses of Events | None

Activity 2142. Define Reports, Ul, and Storyboards
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Activity 2143 Refine System Architecture

-thickness: Thickness
-colorstate: int
+shape: Shape

+setColorState(num: int): void
+getShape(): Shape
+getText(): Text
+getColor1(): Color
+getColor2(): Color
+getThickness(): Thickness
+getColorState(): int
+setColor1(c: Color): void
+setColor2(c: Color): void

+setFileName(filename: String): void
+getFileName(): String

+setFilePath(filepath: String): void
+getFilePath(): String

+checkSaveFile(filename: String, filepath: String)
+checkLoadFile(filename: String, filepath: String)

-imagefileio: ImageFileIO
-vertex: ArrayList<Vertex>

ImageFileIO

+Savelmage(img: BufferedImage): void
+LoadImage(img: BufferedImage): void

UserInfo

-score: int
-rank: int
-username: String

TextFileIO

+setScore(_score: int): void
+getScore(): int

+setRank(_rank: int): void

+getRank(): int

+getUsername(): String
+setUsername(_username: String): void

+SaveText(userinfo: ArrayList<UserInfo>): void
+LoadText(userinfo: ArrayList<UserInfo>): void

PaintGame

-userinfo: ArrayList<UserInfo>
-sketch: Sketch

-imagefileio: ImageFileIO
-textfileio: TextFileIO

+SelectShape(_shapenum: int): void
+SelectFillColor(_fillstate: boolean): void
+DrawShape(): void
+DrawWithPencil(): void
+Fill_Color(): void

+WriteText(): void

+Eraser(): void

+UseSpuit(): void
+SelectThickness(): void
+SelectColorState(num: int): void
+SelectColor(c: Color): void
+Save(): void

+Load(): void

+ShowPaint(): void

+ShowSketch(): void
+ShowSaveWin(): void
+ShowLoadWin()
+ShowUserInfoWin()
+ShowSketchWin()
+ShowScoreWin()

+ShowPopup(str: String): void
+throw(num: int)

+throw(str: String)
+throw(filename: String, filepath: String)

KED
PaintTool FileIO Interface Vertex
-text: Text -filename: String -painttool: PaintTool -x: int
-color1: Color -filepath: String -paintgame: PaintGame -y:int
-color2: Color -image: Image

+setX(_x: int): void
+setY(_y: int): void
+getX(): int
+getY(): int

Thickness

-thicknum: int

+setThickNum(_thinknum: int): void
+getThickNum(): int

Image

-bimg: BufferedImage

Shape

-shapenum: int
-fillstate: boolean

+setShapeNum(_shapenum: int): void
+getShapeNum(): int
+setFillState(_fillstate: boolean): void

+getFillState(): boolean

+EnterUserInfo(): void
+SelectSketch(): void
+RequestResult(): void
+CalculateScore(): int

+SortScore(): void

+ShowScore(): void

+getUserInfo(): ArrayList<UserInfo>
+getImageFileIO(): ImageFileIO

Sketch

+icon: Imagelcon

+setSketch(icon: Imagelcon): void
+getSketch(): Imagelcon

Activity 2144 Define Interaction Diagrams

- &g el
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O

A

: User

1 : void := SelectShape(int _shapenum)

5 : void := SelectFillColor(boolean _fillstate)

7 : void := DrawShape

opt

[fillstate == true]

Interface N Shape
2 : Shape := getShape()
3 : shape: Shape I_
4 : void := setShapeNum(int _shapenum)
6 : void : = setFillState(bookean _fillstate)
8 : boolean := getFiliState()
ol
9 : fillstate : boolean
10 : int := getShapeNum() :
11 : shapenum i int
12 : Color := getColor1()
13 : color1 : Color LJ
14 : Color := getColor2()
15 : color2 : Color LJ
16 : Thickness := getThickness(
gl
17 : thickness : Thickness L
18 : int &= getThickNum()
19 :ithicknum : int
loop_/ 20 : int := getX()
1
21:x:int I_
22 :int := getY()
1
23:y:int |_

- gd el

24 : void := ShowPaint

12



O
A
i~

1 : void := DrawWithPencil()

Interface

PaintTool

2 : Color := getColor1()

3 : colorl : Color

4 : Thickness := getThickness()

5 : thickness : Thickness

6 : int := getThickNum()

Thickness Vertex

7 : thicknum : int

8:int

1= getX()

10

iXiint

getY()

— AMH
AL

O

A

: User

12 : void := ShowPaint

)

11

Interface

PaintTool

1 : void := Fil_Color()

2 : Color := getColor1()

3 : colorl : Color

y rint

Vertex

— gl
=

AE el

8 : void := ShowPaint

ol

HII

4 :int := getX()
5:x:int

6 : int := getY()
7:y:int

13



O

Interface

A

: User

1 : void := WriteText()

>

4 : void := throw(int num)

PaintTool

Vertex

2 : Text := getText()

5 : void := throw(String str)

6

3: text: Text

: Color := getColor1()

7 : colorl : Color |_
8:int:=ge

tX()

9:x:int
10 :int := g¢

tY()

12 : void := ShowPaint

- XNRIH=2 XRI|
O Interface

A

: User

1 : void := Eraser()
’_._

11:y:in

PaintTool

2 : Thickness := getThickness()

3 : thickness : Thickness

4:int:= getTﬁickNum()

Thickness

Vertex

—

10 : void := ShowPaint -

5 : thicknum : int L]
6 :int := getX()
7:x:int
8 :int := getY()
9:y:int

14



- M =il

1 : void := UseSpuit()

Interface

PaintTool

2 :int := getColorState()

3 : colorstate : int

Vertex

opt

[colorstate == 1]

4 : void := setColor1()

[colorstate == 2]

5 : void := setColor2()

- B3 m®I| &d80l)|

6 :int := getX()

7ix:int
8:int :=getY()

9iy:int

15



O

A

: User

1 : void := SelectThickness(int _thicknumL

Interface

PaintTool

2 : ShowThicknessMenu

3 : throw(int num)

b= =4

ORA

— A
AR

O
A

5 dEoh|

— ™

4 : Thickness := getThickness%

|

5 : thickness : Thickness

6 : void := setThickNum(int num)

Thickness

Interface

PaintTool

1 : void := SelectColorState(int num) >

alt

[num==1]

2 : void := setColorState(1)

[num==2]

3 : void := setColorState(2)

16



O

Interface

A

: User

1 : void := SelectColor(Color c)»

PaintTool

2 :int := getColorState()

3 : colorstate : int

—

alt

[colorstate == 1]

4 : void := setColor1(Color c)

(i

[colorstate == 2]

5 : void := setColor2(Color c)

i

17



O

A

: User

1 : void := Save()

Interface

2 : void := ShowSaveWin

ImageFileIO

loop FileCheck

3 : throw(String filename, String filepath

[IsOK != 0]

4 : int := checkSaveFile(String filename, String fiIepater

alt

[IsOK == 1]i6 : void := ShowPopup("wrong file name")

[1sOK == 2]

7 : void := ShowPopup("wrong file path")

5:IsOK: int

L

- 2d27|

8 : void := setFileName(String filename)

9 : void := setFilePath(String filepath)

10 : void := Savelmage(BuferedImage img)

18



O Interface ImageFileI0

A

: User

1 : void := Load()

2 : ShowloadWin

loop FileCheck

3 : throw(String filename, String filepath)

[IsOK 1=0] 4 : void := checkLoadFile(String filename, String filepath)

5:IsOK: int L

alt

[IsOK==
6 : void := ShowPopup("wrong file name")

[ISOK=§= 2]

<
I:I 7 : void := ShowPopup("wrong file path")

8 : void := setFileName(String filename)

9 : void : = setFilePath(String filepath)

10 : void := LoadImage(BufferedImage img)

A

11 : void := ShowPaint

- A Al




O
A
i~

Interface

PaintGame

UserInfo

I FileI

1 : void := EnterUserInfo()

2 : void := ShowWarning
3 : throw(boolean answer)

opt )

[answer ==

4 : void := ShowUserInfoWin

true] 5 : throw(String str)

9 : void := SelectSketch

6 : : Arraylist<UserInfo> := getUserInfo(

7 : userinfo : ArrayList<UserInfo>

8 : void := setUserName(String str)

1

10 : void := ShowSketchWin

11 : throw(String filename, String filepath)

12 : void := setFileName(String filename)

il

13 : void : = setFiePath(String filepath)

14 : void := LoadImage(BufferedImage img)

15 : Sketch := getSketch()

16 : sketch : Sketch
17 : void : = setSketch(Imagelcon icon)

18 : ShowSketch

- M&ASH

20



Interface

1 : void := RequestResult()

2 : int := CalculateScore()

3 :score :int

4: Arraylist<UserInfo> := getUserInfo()

>

5 : userinfo : UserInfo L

6 : void := setScore(int;

|

_score)

7 : TextFileIO := getTextFileIO()

8 : texfileio: TextFileIO

9 : void := LoadText(A

rayList<UserInfo> userinfo)

I
10 : void := SortScore() | 00P

T

11 :int := getScore()

>

12 : score : int

L

13 : saveText(t(Arra:

yList<UserInfo> userinfo)

14 : ShowScoreWin

Activity 2145 Define Design Class Diagrams
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Interface

-painttool: PaintTool
-paintgame: PaintGame
-image: Image

-imagefileio: ImageFileIO
-vertex: ArrayList<Vertex>

Shape

PaintTool

-shapenum: int
~fillstate: boolean

+setShapeNum(_shapenum: int): void
+getShapeNum(): int
+setFillState(_fillstate: boolean): void
+getFillState(): boolean

-text: Text

-color1: Color
-color2: Color
~thickness: Thickness
-colorstate: int
+shape: Shape

Thickness

~thicknum: int

+setThickNum(_thinknum: int): void
+getThickNum(): int

/

+setColorState(num: int): void
+getShape(): Shape
+getText(): Text
+getColor1(): Color
+getColor2(): Color
+getThickness(): Thickness
+getColorState(): int
+setColor1(c: Color): void
+setColor2(c: Color): void

ImageFileIO

+Savelmage(i

: BufferedImage): void
+LoadImage(img: BufferedImage): void

TextFileIO

+SaveText(userinfo: ArrayList<UserInfo>): void
+LoadText(userinfo: ArrayList<UserInfo>): void

+SelectShape(_shapenum: int): void
+SelectFillColor(_fillstate: boolean): void
+DrawShape(): void
+DrawWithPencil(): void

+Fill_Color(): void

+WriteText(): void

“+Eraser(): void

+UseSpuit(): void

+SelectThickness(): void
+SelectColorState(num: int): void
+SelectColor(c: Color): void

+Save(): void

+Load(): void

+ShowPaint(): void

+Showsketch(): void

+ShowSaveWin(): void
+ShowLoadWin()

+ShowUserInfoWin()
+ShowSketchWin()

+ShowScoreWin()

+ShowPopup(str: String): void
+throw(num: int)

+throw(str: String)

+throw(filename: String, filepath: String)

-bimg: BufferedImage

FileIO

Vertex

+setX(_x: int): void
+setY(_y: int): void
+getX(): int
+getY(): int

PaintGame

-userinfo: ArrayList<UserInfo>
-sketch: Sketch
-imagefileio: ImageFileI0

~textfil

TextFileIO

+EnterUserInfo(): void
+SelectSketch(): void
+RequestResult(): void
+CalculateScore(): int
+SortScore(): void
+ShowScore(): void

+getUserInfo(): ArrayList<UserInfo>
+getImageFilel0(): ImageFiel0

UserInfo

Sketch

-score: int

+icon: Imagelcon

-rank: int
-username: String

+setSketch(icon: Imagelcon): void
+ ):

+setScore(_score: int): void
+getScore(): int
+setRank(_rank: int): void
+getRank(): int

-filepath: String

+setFileName(filename: String): void
+getFileName(): String
+setFilePath(filepath: String): void
+getFilePath(): String

+checkSaveFile(filename: String, filepath: String)
+checkLoadFile(filename: String, filepath: String)

+getUsername(): String
+setUsername(_username: String): void
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