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Activity 2141. Design Real Use Cases

Lo X%

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

2. Y 23 27]

M= J2|AL HET oA S A3 0| Moot
AFE XL IHA o 9Kt 0|5 & R B0 KEoICH
Primary and Real

R11

N/A

Base, SaveForm

(A) : Actor (S) : System

1. (A): BaselM save Hi

2. (S):SaveFormS =2

3. (A): SaveFormOfl A Tt lo|x| 8 MEist D ot S 1
ot NZ HES Z&|oiC)

4. (5): Y= u¢01_,_|:t1 UHE ot FHo| o|ojx| AUS
A ”01'_1_ SaveFormS &=Lk

Line 3. #4842 SaveForm?| ¥4 HEZ S=|sict

o

Line 4 ItQ Ol 50| A & 8% &

St gt

rot
9
o,

£ 3. d
= T

Lirim

o

b

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Primary and Real
R1.2

N/A

Base, LoadForm

(A) : Actor (S) : System

1. (A): BaselllA load HHES SEIotC}

2. (S): LoadFormE = &Lt

3. (A): LoadFormOilM mAZ = E A0} mpA
g7 HHES S oot

4. (S): LoadForm2 E 1 mUo| 0|0|X| S Baseo| 1 &
SOl LIEtHCE

Line 3. |42 2 2 LoadForm?2| 4 HIES Z =0t

Line 4. O|0|X| I}tAO| Ot A Of2f HIA|X|E B FC]

A o2

mo

T

e
fot
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3. A3
N
Actor A2 A
Purpose MRS 42 a8k
Overview AFEXto| Ol Eof thepM J 2ol M2 2ok
Type Primary and Real
Cross Reference R2.1, R3.2
Pre-Requisites N/A
UI Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): Based|l M pencil_ buttonS = =I0IC},
2. (A): OF$AZ Base| 12T o0 22jg el oirt,
3. (5):2ggCgaoHE el 12 188 M2
AR Ma}[}
4. (S) : DrawTool?] lineThicknessZ/ O 2 M =7/ & = OIotC]
5. (S): DrawTool2| colordf2 2 4 Mg &olotrt
6. (S): 0= M EJjof Moz Baseol B =R = el B e
LEtSAC,
Alternative Courses of Events NONE
Exceptional Courses of Events NONE
4. RN
Actor AHE A}
Purpose d8 8 X2,
Overview ALEXto] OJHIE O b O={X O 88 X|ech
Type Primary and Real
Cross Reference R2.2, R25
Pre-Requisites N/A
UI Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): BaseO| N eraser_botton2 =29t
2. (A): OF2AZ Base9| T 2t HO| S22 oirt,
3. (9):=HacefaoHE wet X|E 188 A
A AMSECE
4. (S) : DrawTool9| lineThicknessZt O 2 & =& =folotct
5 (5): =HQlE M =72 Base2] 12T StHO| SlMoz 7
2 LIEFHHCE
Alternative Courses of Events NONE
Exceptional Courses of Events NONE
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5. =3 142g]7]
Actor NG
Purpose L8 e
Overview AEXIt HEiol TREAZE EHR)E AFE AL |lotE 37|
2 stHoj| a2 2IcH
Type Primary and Real
Cross Reference R2.3, R25, R3.2
Pre-Requisites N/A
Ul Widgets Base, ShapeForm
Typical Courses of Events (A) : Actor (S) : System
1. (A): BasellM figure_button2S = otCf
2. (5): ShapeForm= & 2L}
3. (A): ShapeFormOilA 1% T80 B Qtg S 2IoIC}
4. (A): OF2A R Basel| 12 51O 2 8g a1 ok
5 (5):28&tajdoHE mat DR 188 4=
AH A o}[}_
6. (S] : DrawTool9] lineThicknessZt 22 & TH S =HQIHCE
7. (S): DrawTool®| colordfS 2 A A8 Shol ot
8. (S): =HOIE M 7o} Mo 2 Baseo| T SHO| =F
£ 12 LietHcE
Alternative Courses of Events Line 2. AF8XH= 274X =8 ME oF &= QICH(AF2TY, EHY)
Exceptional Courses of Events NONE
6. A 12j7]
G
Actor AP RE
Purpose Mg Jelr)
Overview AFE X7t Joh= Z0olo] ZMg st Jgich
Type Primary and Real
Cross Reference R2.4, R25, R3.2
Pre-Requisites N/A
UI Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): BasellM line_buttong ZEIotCH
2. (A): OFRAZ Base| 12T o130 22/gCaf7 otct,
3. (5): 2L 0ME et D2 182 K2
A AMSECE
4. (S) DrawTool2] lineThicknessZt @ 2 M F7H & = QIptC)
5. (S): DrawToolQ| colorgf2 2 A MG =tolotrf
6. (5): =HQlE M FHQ Moz Baseo| I 51B0] Mg
2 LietHCE
Alternative Courses of Events NONE
Exceptional Courses of Events NONE
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7.4 FA AHE

Actor A}%X%

Purpose M SHE Hgeidh

Overview 8 FHE MEX7F HEjoo] H gt
Type Primary and Real

Cross Reference R2.1, R2.2, R2.3, R24 R25
Pre-Requisites N/A

Ul Widgets Base, ThicknessForm

Typical Courses of Events (A) : Actor (S) : System

1. (A): BaseO| A linethickness_buttonS =&/ 2HCt

2. (S): ThicknessForm= =2},

3. (A): ThicknessFormOll A 41 =4S ME4DICE

4. (5): HE=E M =IO T2t DrawTool @l lineThicknessOf|

we gtk

= =
Alternative Courses of Events NONE
Exceptional Courses of Events NONE
8. B A

Actor AHERE

Purpose Ciefet BelA| 2dez O8HE O8It

Overview AHEXI HEiSH HRjA| R 2Y E4E] E4E o2
StHOoj 1 gict

Type Primary and Real

Cross Reference R2.5, R26, R3.2

Pre-Requisites N/A

UI Widgets Base, BrushForm

Typical Courses of Events (A) : Actor (S) : System
1. (A): BaseOllA brush_button% SElsict
2. (S): BrushFormE | 2L},
3. (A): BrushFormOj A SafAlo] pote Zesict
4, (A): OFRAZ Baseo| 12T 510HO|| 28g 2 ook
5 (5):28&tajdoHE mat DR 188 4=

M gsict
6. (S): DrawToolQ| lineThicknessZf 22 X Dﬂ% 2HOISHCE
7. (S): DrawTool2| colordfS 2 A A8 Shol ot
8. (S):EH0I= M Ejjof Moz Baseoi 2 oHY =2
Al 2go=2 ZlEi LFEFHHCE

Alternative Courses of Events Line 3. *fﬂX?L 371X EA| 2 ¢S ME o £ QACt (7|2
g E+d1 E32)

Exceptional Courses of Events Line 8. 8 S7= 7| 2€ =2 Al0f T H-EEICL
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Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

10. A W7

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
Ul Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

AFE A

HZAMoz=z xject

AFEXZE HEip QR0 M2 x2LF
Primary and Real

R3.1 R32

N/A

Base

(A) : Actor (S) : System

1. (A): BaseOl| M fillcolor_buttonS = =|tCt,
(A): OF2A2 Baseo| 1T 20| oF x5 S ={oiCt

2 S
3. (S): DrawTool2| colordtQ 2 M8 2oIHT}
4,

@:%QE%%QE@%%%EHW%E%QEW%
E .
NONE

NONE

-
E

HE

-

R=RN

I

-

(82 M & Hheth

RGBT C O [}2} AFR S M2 HiRCH
Primary and Real

R2.1, R23, R24, R2.6, R3.1, R3.2, R3.3
N/A

Base, ColorForm

(A) : Actor (S) : System

1. (A): Basel|M editcolor_buttonS S &ltCt
2. (S): ColorForm= = 2LF

3. (A): ColorFormO| A A4S MENSICE

4. (S): HEE A0f et DrawTool @] colordf 4k

NONE

mo
n
0
-

NONE
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Use Case SNR I EY

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events
12. Bz somy

Actor
Purpose

Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

AHE R

ME S AHEY Mo 2 HiCh

AEAEIL dEiph oF Mol Mg Abget Ao 2 HRCL
Primary and Real

R3.2, R33

N/A

Base

(A) : Actor (S) : System
1. (A): BasellM pickcolor_buttonS =&l otCh

=5 : .
2. (A): OF2AZ Base9| 2 o HOj| oF XS S E{otCE
3. (S) =8 &l 20| MO Z DrawTool2| color0fl 22 &0+

NONE
NONE

HiZ30m 7|8 21k =t

S 2 OEol Jh2 s tiE o2 YFR ) TARHe 12
k.

Primary and Real

R4.1

N/A

Base

(A) : Actor (S) : System

1. (A): BaseOl| M decal buttonS =2 "P_“if
2. (5):EMMs Sz 182 e Z FASHL

NONE
NONE
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13. 2R} 2hE7]

Actor INE=FNS

Purpose JEA g 0pE BHEC

Overview HEE 20| YA =R H dirjisto = Mo| J2AE ot
0 &=Lt

Type Primary and Real

Cross Reference R4.2

Pre-Requisites N/A

UI Widgets Base

Typical Courses of Events (A) : Actor (S) : System

1. (A): Base%lA shdow_buttonS =&

2. (A): OF2AZ Baseo| 120 s&EOﬂ 3t 22 2asict

3. (5): 2o /X 22 Phofj Hieto 2 ofHO| 12 E 2
E Mo 22X s0t2 L¥E¥LHE}

Alternative Courses of Events Line 2. 4200 @Y (== MLH 2= MOt )= ol 2= 3
o % o 992 2evict
Exceptional Courses of Events NONE

14. AHo2 HA

Actor INE=ZN
Purpose Heoz #zetct
Overview SOl 087l M8 HMo= MHPsIo] FLI.
Type Primary and Real
Cross Reference R4.3
Pre-Requisites S}HO0| J12 0] Je2fA U0{OF Stof,
UI Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): BaseO|M dotline_button2 = EIotCt
2. (5) S0 CieiR B E Mo S HOo s Mo}
Alternative Courses of Events NONE
Exceptional Courses of Events ll._[nril £22{7l o|0|X| A0 T2 A= M HASHA| &
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Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

e

B= JES A2k

sHH0| 08 dl 2E OEE K91 x7| SHHo= HRpLh
Primary and Essential

R5

N/A

Base

(A) : Actor (S) : System

1 (A):BaselA init HES S et

2. (5):2E TS XL £7| 5tHE SHHO| LIEFHCE
NONE

NONE

Activity 2142. Define Reports, Ul, and Storyboards

- Base

save load init

—
=]Ed

pencil_button

. eraser_button

.g veer | Jamam brush_button
j k | . line_button

figure_button
pickcolor_button

- filleolor butten

. editcolor_button
linethickness_button
decal_button
dotline_button
shdow_button

= roTathoe on oo

- ShapeForm

O O



- BrushForm

- ThicknessForm

- ColorForm

10
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-SaveForm
&l oz ooz xa L Bl T EEsEE TN
E_ 3 .
Uc| | v SIOIEBE » AFE » AE » EX » OIFHHE 6 | o7mezr za r
= =
FHv | MEY 5 @
B IO 8l 4 SGE E'JELIG-E
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———— e =
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Activity 2143. Refine System Architecture

|
System
Screen DrawRectangle DrawEllipse

-X: double[*] shadowflag: int -shadowflag: int
- double[*] -decalflag: int -decalflag: int
-drawtool: DrawTool -color: Color -color: Color
-sx:int -pointSize: int -pointSize: int
-sy:int -state; String -state: Sfring
-exiint
-2y int
-specialeffect: SpedalEffect

DrawLine DrawTool

-shadowflag: int state: String
DrawingObject -delr_alﬂagl: int ‘brushShape: String
" -calor: Color -figureShape: Strin
it Sy -paintSize: int -lingeThideSS' int -
dineThickness: int + Siri ;
-state: String -color; Color
-brushshape: String ety 2 biect: DrawingObiect
—figureshape: String rawobject: DrawingObjec
-color: Color
-2x: double c
SpecialEffect

=y double P FileIO
-ex: double Hightxy:int
-ey: double -glighton: boolean
-+ double[*]
-y+ double[*]

12
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Activity 2144. Define Interaction Diagrams

1on Aa

BEGEET FileI0

11 saveFile

2 : BufferedImage :outimage= UeateScreenCapt_lre{lngec:Eettanglel\
Lol

S —— i

3 : showSaveForm '

4 throw
b ¢ write(outImage:BufferedImage, “jpa’, savefile:File) |
2. 0 2127
FileIQ
Screen =
: user E E
: 1 : loadFil : :
: oadFile() il 5 :
: N
e saves e snom s e s s e e S Bl sovm e even siven snomn e s s s
1 3 : showLpadForm !
E 4 : throw .
! 5 : BufferedImage:buf = read{op:File) E
E 6 }epaint e
- N ————— L]
] 7 1 show

13
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AU
!

SpedalEffect

: DrawTool

Screen

: Lser

String)

: void 1 = addiist{x:double{], 7:double ], c:Color sizetint, state

]

4; void : = getxy{X:int, Y:int)
5 : void := addlist{sx:double sy:double, ex:double e y:double state:String)

F

: void|: = resetxy

By repalnt

[

7

3 : mouseDragged
—_————

[state == "pengl

4. 797

oy

& : void 1= addlist(%:double[], ¥ :dduble ], c:Color, size:int, state:String)

41 void 1= geboy(Xint, Yint)

resetxy

woid|
8! |‘epaint

E

L
5
- O
o
=i
i
&
B
=
-
8
(=]
-
g
B
i
&z
2
i)
i
g}
B
B
d;
-
o
E
i F
) A IO sl
& i
[a)
o
&
el
{2
=

5 : void|: = addlist{sx:double,sy:double,ex:double ey:double, statk:String)

3 : mouseDragged

P

looj

[state == "ergszer']

opt

9 show

14
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e _: DrawTool SpecialEffect
user : E
1 & rdrawFigure() . ' . E
2 : vgid ;= setstate(state:String) : :
3 void : = selectFigureShape() - : :
o ;
4 : showShapeForm E
5 : mouseReleased
K5 1 addlist{sx:double sy:double,ex:double ey:double, state:String) E
7 ¢ addlist{sx:double sy:double: ex:double ,ey:double color: Color, state :String) oy

8: }epaint

10 : void @ = initialize)

22)7]

Screen

: DrawToal

1: rdrawLine()

¥

2 : void : = setstate(state:String)

3t mouseReleazed

4 : addlist{sx:double,sy:double,ex:double, ey:double state:String)

5 : addiist{zx:double sy:double:ex:double, 2y:double ,color:CoLElT'I.state:St'ing)

3

specialEffect

7 t show

E 53 fepaint
s

15
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SRS

: DrawTool
Screen
i user H E
: 11 showThicknessForm() -
b L 1
. 2! setlineThickness() ]
: L
5{_ _____________________________________________ s e R e S B S A SR TS
: 3| showThicknessForm
: 41 throw i
8. Hg{A]
screen
: DrawTool spedalEffect
: Lser ' :
E 13 rbrush() - l i
H 2 void ;= setstate(state:String) E
E 3 : void := showBrushForm() == E
< N T——— 1
: 4 ; showBrushForm
: 5 throw
opt E

[state=="brush]

loop /i 6 : mouseDragged

7 void 1= getey(X:int, Yiint)

1= addlist(sx:double,sy:double,ex:double,ey:double,stahe_ish'ing)

9 void 1= addlist[k':double[l,Y:double[l,c:CéJIor.siza:int,state:sh'ing)

v
1t

: void|: = resetey()

—ut

X 11 ;|repaint
e

16
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9. A 9]

: DrawTool
Screen
user E i
1: rfillColor() " ]
2 : void : = setstate(state:String) .
3 throw !

4+ Bufferg@image : = fillColor{paneb:int, panely:int, sx:int, syiint,width:int,height:int,c: Color)
Ll

..:E ________________________________________________
5 1 BufferedImage ;
6 1 void ;= setimage{Image:BufferedIimage) :

E Y }Epaint !
<

8 : show L]
10. A W7
e : DrawTool
: Lser ‘ E
1 : showColorFarm{) ; I
P :
2 ¢+ void = changecolor() i

3 : showColorFofm

17
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114 e
Screen : DrawTool

s user : :

1 pickColor() - ' :

2 : void : = setstate(state: String) .

3 : mousePressed :

4 1 void : = sptpixelcolor (panehcint,panelyint,xint, viint, width:iht, height:int)

1]

|
'
— '
' '
' '
' '
' '
' '
' '
12. gZsohy
: SpecialEffect DrawTool
Screen
: user ; ' ;
H 1 : rdecal{) . : : :
] - |
: 2; Arraylist i= getlist]) <ol
H ] ™~
1 B e e e e e e e e Fmmm e u
) 3 : Arraylist<drawsHape > ;
i 4 ; setlist{list: Arraylist<drawshape =) o :
' Lt !
E 5 : excutedecal{(width:int) 2oL 1
1 Lt ]
i [sea 3
i [state == "pendl” || "eraser” |brush"] g1 Sbrau\'\ngobjecb‘add{x:doubleﬂ,Y:ﬁoublel].c:Color,size:int,stahezsh'nng)
i sea / |
i 7 i |<frawingObject > add{sx: double, sy :double jex:double .eyidouble, color: Color state:String)
] [else] |
: e e e |
1 3 : ArrayList<drawshape > : ]
E 9 void i= sethst{list:ArravL\sti<dra'NshapE>) ~ |
1 j 'LJ
: 10 :|repaint : :
e s |
: 11 show ' i

18
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saeen : SpecailEffect _: DrawToal
: user : : :
i 1: makeShadow( : H ;
: . H .
E 2 : showmessagebox : :
; 3 : mousePressed : I
: 41 setlight : :
] 5 : woid ;= seLlight{x:int, y:int, width:int,heightiint] | :
; i :
; 6 ¢ list:getist() : :
1 , Lo
] e et e e e e S e e i e e i s U
. 7: ArrayList<DrawShape> :
E 8 : void : = setlist{ist: Arraylist<DrawShape =) . : :
] g i
E 9 1 ArrayList<DrawShape=: =excuteshadow :
: e e S e i
] 10 : Arraylist<DrawShape = :
] 11 : woid : = setist{list: ArrayListizDrawShape =) o :
] ) Lo
i 12 F repaint :
e P EPEECREREEEFEED ! :
: 13 : show ! '
14. Aoz ¥HHY
Screen : SpedialEffect : DrawTool
user

1: dottedLine()

¥

21 Arraylist<drawshape >: =excuteDottedline)

R — L

3 : Arraylist<drawshape = [
4 void 1= seﬂist[list:ArravList{driawshape>)

b |'epaint

]

19
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15. £718}t

] . "
2 : SpecailEffect _: DrawToal
: user : : :
: 1:init) . : :
i ] 21 void 1= setlistz{list:ArrayListhrawingObjecb)_ : :
' Lt '
; 3 1 void : = setlist{list:Arraylist<OrawingObject =) s :
, v Pu
i 4:voidi= seﬂmage{ﬁlJULL) I
: : ""L'I
: 5 i repaint i :
i % + setBackground(Color WHITE) : :
S — s |
! 7 1 show ' .
1 g s T L

20



Activity 2135.

Define Design Class Diagrams

FileTIO

+saveFile(): void
HoadFile(: void

SpecialEffect

Screen

-state: String

-X: double[*]

-¥: double[*]
-drawtoal: DrawTool
-5t int

-5y: int

-ex: int

-ey:int

Hightxy: int

-slighton: boolean

dist: ArrayList<DrawingObject>
Hist1: Arraylist<DrawingObject
Hist2: Arraylist<DrawingObject>

-spedaleffect; SpedalEffect
ist: ArrayList<DrawShape >

Hnitialize(: void
+mouselragged{): void
has +nouseClicked(): void

+addlist{sx: double[], sy: double[]; c: Color, sizet int, state: String): void

+addlist{double sx, double sy, double ex, double ey, Color ¢, int size, String state): void

+setlight{x: int, y: int, width: int, heigh

int): void

+eethist{ist: Arraylist<Drawshape=): void

+excutedecal(): Arraylist<DrawShape>

+excuteDottedline(): Arraylist<DrawShape =
+excuteshadow(}: Arraylist<DrawShape>

" +mousePressed(): void

11 +mouseReleased(): void
+setetate(state: String): void
+rdecal(): void
+dottedLine(): void
+makeshadow(): void
+showThicknessForm{): void

it void

DrawRectangle

+showColorForm(): void

-shadowflag: int
-decalflag: int
~color: Colar
-pointSize: int
-state: String

+rpendl(): void
+reraser(); void
+rbrush{): void
+rdrawLine(: void
+rdrawFigure(): void
+pickColor(): void

+setshadow(): void
+getshadow(): int
+setdecal(): void
+getdecal(): int
+getcolor(): Color
+getthickness(: int

+getuy{x: double; y: double): void

DrawLine

-shadowflag: int
-decalflag: int
-color: Color
-pointSize: int
-state: String

+setehadow(]: void
+getshadow(): int
+setdecal(): void
+getdecal(): int
+getcolor(}: Color
+getthickness(: int

DrawEllipse

-shadowflag: int
-decalfiag: int
—color; Color
-pointSize: int
-state: String

+setshadow(): void
+getshadow(): int
+setdecal(): void
+getdecal): int
+geteolor(): Color
+getthickness(): int

21

has f 1
DrawingObject
-state: String
HdineThickness: int
“brushshape: String
-figureShape: String
-color: Color

—~\

DrawShape
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DrawTool

-state: String

-brushShape: String
-figureShape: String
HineThickness: int

~color: Color

~drawobject: DrawingChject
Hist: ArrayList<DrawShape=

+addlist{sx; double, sy: double, ex: double, ey: double, state: String): void
+changecolor): void

“getcolor(}: Color

+getFigureShape(): String

+getBrushshape(): String

“+getthick(): int

+getObject(: DrawingObject

+showBrushForm{): void

+selectFigureshape(): void

+seteolor(): void

+setlineThickness(: void

+setpixelColor{x: int, y: int, width: int, height: int}: void

HillColor {panelx: int, panely: int, x: int, y: int, width: int, height: int, ¢: Color): BufferedImage
+getlist(): Arraylist<Drawshape>

+setlist(ist: Arraylist<DrawShape=): void

+setimage(mage: Bufferedimage)

-sx: double
-sy: double
-ex: double
-ey! double
-x: double[*]
=y double[*]

+getx(: double
+gety(}: double
+getthick(): int
+getcolor(): Color
+getstate(): String




