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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. o =2 7]

AL R}

M= Je2|AL HEe oS CA3 0| Mgt
ANEX7FIHUo| 2fX|9t 0| 2 0] ME DL,
Primary and Real

R1.1

N/A

Base, SaveForm

(A) : Actor (S) : System

1. (A): BaseOlM save HHES SEDIC}

2. (S):SaveForms H[2Ck

3. (A): SaveFormOijA IF2UL|X| = HEHSE 1 nfUHS Q1=
St H” HES 2=/t

4. (5): Y= ﬂiolﬂ-lxi | 213 E oMol o|ojX| mAUS

A Noh_ SaveFormS H+

Line 3. ¥ 48t A2 SaveForm?2| ¥4 HEZ S=sict
of

Line 4. ItQ O| 50| A € 3% B

||'
o

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

A2 R
A0 M8 otes IgHez s2{20t

AEX7E HEot 2K 0| 5ol A S THEHOZ E8f2Lf,

o

Primary and Real
R1.2

N/A

Base, LoadForm

(A) : Actor (S) : System

1. (A): BasellM load HHES S&iotc}

2. (S): LoadFormS &[2CH

3. (A): LoadFormOflA LA AH = & A0} MU ME4 S 11
0:17I H.i E o E._EJQI-E]—

4. (S): LoadFormE £ noplo| 0|0|X| 2 Base2| 13 3}
Hof LIEfHC]

Line 3. |42 2 2 LoadForm?2| 4 HIES Z =0t
Line 4. O|O|x| mpA 0| ofd AL ofl2] HAIAE & O FLC]
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3. A=
N
Actor AHERE
Purpose AeE2 42 agch
Overview AFEXto| o[ Eof mepM JE ol M2 O glch
Type Primary and Real
Cross Reference R2.1, R3.2
Pre-Requisites N/A
Ul Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): Base%lN pencil_button2 S2itCt
2. (A): OF$AZ BaseO| 1T o} F 0| S Sl pich
3. (5): S e oME met OE 022 AN 2
A AMSECE
4. (S): DrawTool9| colorgf2 2 # Mg stolotrt
5. (5): =QlE Mo Baseo| T 2FHO| 2] LIEFHCE
Alternative Courses of Events NONE
Exceptional Courses of Events Line 4. 1 &= 71E 22 Ao = nFTCH
4. R|2-7N
Actor INE=INS
Purpose = LS
Overview AFE XLl OHIEOf et T2 A 1 2s X2t
Type Primary and Real
Cross Reference R2.2, R2.5
Pre-Requisites N/A
UI Widgets Base
Typical Courses of Events (A) : Actor (S) : System
1. (A): BaseOl A eraser_bottonS =9t
2. (A): Of$AE BaseQ| 1 51 H 0| S g2l oot
3. (5: =&t oHE met AlE IS 4N =
AR Mé}[}
4. (S) : DrawTool?] lineThicknessZ/ O 2 M F7H & = OIotC]
5. (5): =HQE M FHZ Base2| I TH SHHO sMoz 7
& '—?EHﬁEf.
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 3. AF2 A= 271X =88 ME o &= 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] 2ot 2osict
4, (A): OF2AZ BaseQ| 12T otHO| 2 2g Calj ] o)
5 (5):=H&tefaoHEo met OE J8E AA=2

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

SE e = g

Exceptional Courses of Events NONE
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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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Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

12. Bz 3oy

Actor
Purpose

Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events
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A My

AHE A}

ME SetiM Abge Mo 2 Hie o,

AFEXEE M ESH oF Fo| Mg At Mo 2 HiRL
Primary and Real

R3.2, R33

N/A

Base

(A) : Actor (S) : System
1. (A): BasellM pickcolor_buttonS 2 &l otCt

2. (A): OF2A = Baseo| T12E 1HO|| o X8 S 20Tt
| color0l] Zt= StEtat

3. (5): ==& 2o MO =2 DrawTool2

NONE
NONE

HZzERO 7|8 20t +Lf,

Sz Q2% 10| 7120 o2 Q0| MARSIe 12l
.

Primary and Real
R4.1
N/A
Base

(A) : Actor (S) : System
1. (A): BaseO|M decal buttonS == otCf
2. (5):ZHd2UECcz QTS 3He 2 HAPHY,

NONE
NONE
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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

14. dHo=z HAY

AR
S g0fE BhECh

M el ot9lo| o|k|2EE HirjEistoz Mo| JEIXIE Ot
0f &=Ckh

Primary and Real
R4.2
N/A
Base

(A) : Actor (S) : System

1. (A): Base%|lN shdow_buttonS 2=
2. (A): OF2AZ BaseO| 12T 5}0HO|| oF 22 2
3. (9): 29 20| ¥%2 A2o| SIK|= Fict
4

ch

of I'-?f

=2l 5]
2ol

-—

Ct.

I'|J|0

S): 289 QX2 2 sty eteo 2 BHmo| 1A B
= Ao JEA 7S LIetHCE
(EEo| 2R -> DA 47| = g

Tj= ALCH L o= 3o}

o AMCE o P\: Shct

Z5 ot -> 25 dH

o 5l 5 ﬂx Alth

Line 2. 40| 0] LG F= MG 22 ME F=oltF 2=
th = ¢t 29 %E‘O*Eﬁ

Line 3. ARZALO] olsh 247 {02 T EHAS 2HS0] LIE
ch

OF

t

=

Actor

Purpose
Overview

Type

Cross Reference
Pre-Requisites
UI Widgets

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

AHE R}

KMoz yzsict

2tEo) J247 Mg Hidoz A0 FL
Primary and Real

R4.3

St 1 E0] a2 A RA0{OF 2T

Base

(A) : Actor (S) : System
1. (A): BaseO|M dotline_button2 S =IotCt
2. (5):StH0| O2{F BE M2 MMo= HZAIC)

NONE

Line 2. ArEXt0f| o3 T 2{%l Mot MM o= HZSH LietH
th
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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

AHE A

2= 28 22

stHO| J2{N 25 Q2S x| 91 x7| 3HHO 2 HiRCh
Primary and Essential

R5

N/A

Base

(A) : Actor (S) : System

1 (A):Basel A init HES S ettt

2. 5): 2= 8= A5 0 A7 oS Sl HOJ L FEFUITE
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
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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
B oe 5 QFHH S S
L G2EE ) |
K 2EC = I:I i i
; [Ty ®mA FOE7 ‘ M % =ep7| | ‘
WSO ? L1 oo i BN
[ 84 =Atpng FHE7.png MY S png IR M U.ng FEHLE7|png
i HiCI2 -Tn
[SP] Fd.png '
o BY l
& =38 -
File name; SRuiTaRul =
Save as type: [ PNG (png) -]
= Hide Folders g I I Cancel ]
———— e =
-LoadForm
& 27 - )
m 'ﬂ| l- » SHO[EDE] ¢ ARE o ARE » A » OHFHOHCH £r | {’_. I | CEFIEISE A o) |
- — — — — e
F4 v MEH = - 0 @
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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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: DrawTool

2 seflineThickness()

Screen

3| showThicknessForm

J----

1+ showThicknessForm )

4 throw

8. B2 A

spedalEffect

: DrawTool

3 : void := showBrushForm()

screen

4 ; showBrushFarm

State:Sri

o
=
£
ar
=
=
=
sl
o
&
I
o
=]
>
[

addlist{sx:double, sy:double, ex:double,ey:double

91 void : = addlist(}:double[], ¥:double[],c:Cblor, sizeint, state:String)

[l : void|: = resetxy()
11 i|repaint

13 rbrush()

5 throw

6 : mouseDragged

=="brush"]
loop J

opt
[state

12 : show

16
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9. A 9]

: DrawTool
Screen
: user ;
: 1 : rfilicolor) i :
h Lail i
: 2 : void ;= seistate(state;String) '
E 3: throw I
7 4 : Buffered@iingge := fillColor{panebx:int, panely:int sx:int, sy:int,width:int, height:int, c: Calor)
H o
\ M S A R R A S e R e R I R A u
] 5 : BufferedImage :
] & ¢ void : = setimage(Image:BufferedIimane) o
1 "U
E 7 fepaint :
=

10. A A
i ; DrawTool
: Lser ‘
1 : showColorForm{) : E
L :
2 : void := changecolor() i

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]

T
1
- '
' '
1 1
1 1
1 1
' '
' '
12. gZsohy
: SpedalEffect DrawTool
Screen
: user ; : '
: 1 rdecal{) . : : :
h Lt | :
! 21 ArrayList ;= getllst]) ot
! v Lt
: AT e s e e i s et B R e e e U
H 3 : ArrayList<drawshppe> H
i 4 1 setlistfist: ArrayList<drawshape =) %, : H
| Lt 1
E 5 ; excutedecal{width:int) =L :
| Lt |
e sea ) e
i [state == "pendl” || "eraser” ||"brush”] rawingObject=. add(X:double[], ¥!double[],c:Color sizeiint, state: Stjng)
! sea ) :
i 7 i |<DrawingObject = add{sx: double, sy :doubld:ex: double, ey:double, color: Color state:String)
| [else] :
: B s m o m o n oo :
: 3 ¢ ArrayList<drawshape = i !
E 9 : void : = setlist{ist:ArrayListdrawshape =) o :
| ; ,|_|
E 10 : Bufferedimage : = decallmage(IPanel ijanel. int width, int height} M=
i T i
H et T . T T T P H
1 11 : BufferedImape i
i 12 i void 1= seﬂmage{lmage:Eluf'feradlmaga) ot
: T r|_|
: 13 :|repaint : :
14t show [ i

18
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saeen : SpecailEffect _: DrawToal
1 uger : : :
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 =) . : :
' L '
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 : SpedalEffect : DrawTool

user : i .
: 1:dottedline) E : :
' i ; ]
i 2 : Arraylist<drawshape =: =excuteDottedLine() E :
' P 3 void 1= calDotline{DrawingObiect i,int thick)
: R e S S S 1
, 41 Arraylist<drawshape> ]
i 51 void ! = setlist(list:Arraylist <drawshape =) . i
[ 1 Ll
E 6t repaint H U
e A—— :
| 7 : show L i

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

SpecialEffect

dightsy: int

-glighton: boolean

-decalflag: int

dist: Arraylist<DrawingChject>
dist1: Arraylist<DrawingChject=
Hist2: Arraylist=<DrawingObject=

+addiist(sx: double[], sy: double[], c: Colar, size: int, state: String): void
+addlist{double sx;, double sy, double ex, double ey, Color ¢, int size, String state): vaid
+getdecalflag(): int

+getlight{): int

+setlight{ int, y: int, width: int, height: int}: void

+getlighton(): boolean

+setlist{ist: Arraylist<Drawshape>): void

+setlist2{ist: ArraryList<Drawshape=): void

+calDotline(i: DrawingObject, thick: int): void

+excutedecal(): ArrayList<DrawShape =

+excuteDottedline(): ArrayList<DrawShape>

+excuteshadow{): Arraylist<DrawShape =

FileIO

+Hmags: Image
+buf: Bufferedimage
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-spedialeffect; SpedalEffect
-showcolor_panel; Panel
Hist: Arraylist<Drawshape>
-txtthick: JTextPane
+Hrame: JFrame

has -Image3: Bufferedimage
1\ 4sfilFlag: int
+panel: JPanel
-t; Container

-nitialize(): void
+mouseDragged(): void
~+mouseMoved(): void

] +mouseClidied(j: void

+mousePressed(): void
+mouseReleased(): void
String): void

~+showThicknessForm{): void
~+geboy(x: double, y: double): void

= ngle Hoadflag: int rsetstate(stat
= +getflag(: int “+rdecal(); void
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+reset(): void

+getfilx(: int[*]
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+getstate(): String
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-color: Color
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