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Activity 2110. Revise Plan
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Activity 2131. Define Essential Use—Cases

1. & el

Use Case T8 1eldl

Actor User

Purpose A &2 Jdelt
Overview CEHE 2lH SHO LIEFHCE
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

System Functions : R1.1.1, R1.2.1, R1.2.3
Use Case : &+ =J| HEiGID|, A4 N2
=, MOl ST UANHOF StCt.

(A) : Actor, (S) : System
1 (A) : AFEXDI S8 S deist
PP M| s82 S48,

2. (A): AFEX EH
3. (A) : AFEXIF &8 2 Jelch
4. (S) : AAE0l AR Ol &8s 3o &= st
Alternative Courses of Events | None
Exceptional Courses of Events | None
2. A elJ|
Use Case o Jelo|
Actor User
Purpose MNEXOL HE S22 O8s 2t
Overview oo =32 s 2l®H sHHl LIEHHTH
Type Primary and Essential

Cross Reference

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

Use Case : & 2|7, &3 xJ| &=iol)|, M DN2J|

Pre—Requisites |, M0l S| JAO{0F SHCF.
Typical Courses of Events (A) : Actor, (S) : System

1. (A) . AFSXPDF o2 =322 Ogs Oelch

2.(S) 1 AIAEQl AFEXDF 08 D8 sS st =6ttt
Alternative Courses of Events | None
Exceptional Courses of Events | None
3. A M1
Use Case M <Ol
Actor User
Purpose AMNERIOE MHRI| ER2 M2 W20
Overview MILI| S MsS HRH T LIEFHCH
Type Primary and Essential

Cross Reference

Pre—Requisites

System Functions : R1.1.3, R1.2.3
Use Case : 4 XD, &4 NE7|
MOl IS AU OF SHCE.




Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

(A) = Actor, (S) : System
1. (A) - AASXIF MR =722 M2 H2CH
2.(S) . AIAEOl AFS XD T2 M S B0 S=sHCH
None
None

4. HAE HYUGH|

Use Case BIAE AMRIGHD]

Actor User

Purpose AEXIE HAE &2 HAES ARG
Overview HBIAE T2 BIAEE MRGIH 0 LIEFHCH
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 : EHAE {fIGHD|, & N2

MOl HEHEI U OF SHCE.

(A) = Actor, (S) : System
1. (A) - ANEXIF EIAEE & BHCEH
2. (S): 2

None

None

5. XIRMWE X2

Use Case X2ME2 XL

Actor User

Purpose AR XM &322 A2 A&
Overview N2 EF2 XS S LIEFHCEH
Type Primary and Essential

Cross Reference
Pre—Requisites

Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

System Functions : R1.1.5, R1.2.1

Use Case : ARz KNI, &7 mI| SHE5D|
FII0F AT A0k SHC.
(A) : Actor, (S) : System
1. (A) - AASXOF O8s K20
2.(S): AIAEIO| AF2XDF X2 DS 3te0 =2 sttt
None
None

6. &4 ZctLiJ|

Use Case M ZeHHD|

Actor User

Purpose AMNEXIOE M ZetU)] EF2 Y M2 =2t

Overview ANEXIL 2otes M RS2 AEI6HH, A|AE0| dEiS 229 Mz
AZRONA M3 &L,

Type Primary and Essential

Cross Reference

System Functions : R.1.1.6




Pre—Requisites
Typical Courses of Events

Use Case : A4 St D]
None
(A) : Actor, (S) : System

1. (A) : AFEXDF 210X ols M 222 HEHSHT
2. (S) : AIAEIOl AI2XIDI deist AHS HIZEHTH
Alternative Courses of Events | None
Exceptional Courses of Events | None

7. =7 7I| HE5HD]

Use Case T F/II L&)

Actor User

Purpose ANSERIF &SR FINIE SHEHSHT

Overview AR &30 H:IIE HEHFIH, AIAE0 &2 FIIE AIS A}
SEHSE X2 ZAFEHC.

Type Primary and Essential

System Functions : R1.1.1, R1.1.2, R1.1.5

Use Case : =& 12lJ|, 9 elJ|, X2z X2
None

(A) = Actor, (S) : System

Cross Reference

Pre—Requisites
Typical Courses of Events

1. (A) : AFSXDF E329 FI|E HEHsHCE.
2. (S): AIAEID] =22 RIIE AKX HEis X2 HH- S,
Alternative Courses of Events | None
Exceptional Courses of Events | None
8. M ER HEGII|
Use Case M FF MHEEID]
Actor User
Purpose AEXO M BEFRE HESHC
Overview AZXE M ERE AEHGIH | AJAEQ| MEHE M =55 STHO| M
= S st
Type Primary and Essential

Cross Reference System Functions : R1.2.2

Use Case : & 5= K EHG}D]

Pre—Requisites None

Typical Courses of Events (A) = Actor, (S) : System
1. (A) - AIE XDt M S2E SEHSICE
2. (S) : AIAEO0| AISXIDF HEist M ZE22 SIS M S22 &

& stCt

Alternative Courses of Events | None

Exceptional Courses of Events | None

9. A 27|

Use Case I =

Actor ser

Purpose ASXOF M D22 HEsHT




Overview

Type
Cross Reference

ArE A A= S EHGEH
o=z &XSHCt.

Primary and Essential
System Functions : R1.2.3

Use Case : & 27|

, AIAE0I AFE DL

Pre—Requisites None
Typical Courses of Events (A) = Actor, (S) : System
1. (A) : AFS XD S MHEHSHT
2.(S): AIAEIO| MEHSH M5 STHe ‘M’ oz MEiSHT}
Alternative Courses of Events | None
Exceptional Courses of Events | None
10. 4 &t
Use Case NP
Actor User
Purpose A X J8s MASHT
Overview HEGH| QAES 20otM, 02 MESHCH
Type Primary and Essential

Cross Reference

System Functions : R2.1
Use Case : M &6tD]

Pre—Requisites None
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AF2XDF 08 me A2E A& st}
2. (A) - AF=XDF O ItY 0|5 A XSt
3.(S): AlIAEI0l oY d=20 W2 XASHCh
Alternative Courses of Events | None
Exceptional Courses of Events | 1. & =ZJ 2Ht2H &HE X Z2H HHE = sl
2. 0|20 SHt2H 8K £L2H HlelE == stlt.
11.2 27|
Use Case =4 2|
Actor User
Purpose ANZEXROF QS 2H 20
Overview E2)| RES BOtAN, 2 =H =20
Type Primary and Essential
Cross Reference System Functions : R2.2
Use Case : =427
Pre—Requisites None
Typical Courses of Events (A) : Actor, (S) : System
1. (A) : AFES XD 22202 A sstCt
2. (S): AIAEIOl &XHe D2 s AtHISHLE
3. (A) : AFEXPDF 08 22 HEsHC
4. (A) : AR 08 0|1ES HEHEHLE.
5.(S): AIAEID| &S EHAAN SHO == ST




Alternative Courses of Events
Exceptional Courses of Events
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12. HY AIFSBH|
Use Case H A&
Actor User
Purpose HAS AlZHSHCE.
Overview AMNZEXOE HL S Al ESHCE
Type Primary and Essential
Cross Reference System Functions : R3.1, R3 2
Use Case : H Al&6HD|, &G

Pre—Requisites None
Typical Courses of Events (A) : Actor, (S) : System

1. (A) : AFES X HES Al&stT

2.(S) : AlIAEOl ST OE= /AHHI%JEL

3. (A) : AFESXIDF AFEXH EEE & st

4. (A) - AFESXDF 202s HEHSHLE.

5.(S): AlAEI0] 2022 S2{2AA A S
Alternative Courses of Events | None
Exceptional Courses of Events | AtZE A 20 Ot 20| e 3R HHE ==

SEist 80| Sle B HHE &=

13. XH & S|
Use Case M&ESH|
Actor User
Purpose ArE X0 del Jgel HE Z20E LIEHHCH
Overview AEROF 8l JJe8l2 MHESHH 82 s+ SH ==t
Type Primary and Essential

Cross Reference

Pre—Requisites
Typical Courses of Events

Alternative Courses of Events
Exceptional Courses of Events

F¥32

pS| Ol.j|

System Functions : R3.1,
Use Case : A Al&GHI],
HLOl AIEE AEHC OF aFEP.
(A) : Actor, (S) : System

1. (A) - AFEXIF MEoIIE QESHCE

(S) : AIAEI0l 20Dt ALS XS DS HlWote E5 &t

]
g &




Activity 2132. Refine Use Case Diagrams
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Activity 2133. Define Domain Model

PaintTool Image PaintGame

+shape: Shape L | +userinfo: ArrayList<UserInfo>

+thickness: Thickness +sketch: Sketch

FilelO
Sketch Userlnfo
+name: string

- +point: int
Thickness Shape +rank: int

ImageFilelO TextFilelO




Activity 2134. Refine Glossary

Category Remarks
File Class MN&Eoldl, 2212)| JIssS M2
PaintTool Class Jeldl &3 Jlss M2
PaintGame Class OB PaintGame JlsS M3
Image Class g0 et 28 22
Userlnfo Class MNEXIS BEE 22|
Sketch Class PaintGameOlAl €12 M3
Shape Class Sy &8 2 2|
Thickness Class T2 = 4F
UserInfo.name Attribute INE=PNEE=
UserInfo.score Attribute MNEX =
UserInfo.rank Attribute MNEX S=

10



Activity 2135. Refine System Sequence Diagram

Use Case Name of Actor—Activated Event

1. =& 12|J| SelectShape()
SelectFillColor()
DrawShape()

2. g 2|0] SelectDrawWithPencil()
DrawWithPencil()

3. M =] Select_Fill_Color()
Fill_Color()

4. EIAE A SelectWriteText()
WriteText()
Throw_Text()

5. ARIIZ KR SelectEraser()
Eraser()

6. & Z2tUD| SelectUseSpuit()
UseSpuit()

7. &3 :I| H=HolD| SelectThickness()
Throw_Thickness()

8. M BZF METII| SelectColorState()

9, M n2J| SelectColor()

10. M &3tI| Save()
Throw_Save()

11. 231 27| Throw_Load_Answer()
Load()
Throw_Load()

12. HY ARSI GameStart()
Throw_Answer()
Throw_Username()
Throw_Sketch()

13. M A S| RequestResult()

11



System
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1. &8 el

System

Use Case :
1. = 2|7

x

: User

1 : SelectShape(Q

y
[

AR E8e Medsicy. _
ALBALT MRS 7| SME Menstt. L
ANERF E¥ES Tzic 3 : Drawshape0
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2.

3.

4.

HE Jeldl

Use Case :
2. A= 2|7|

L AREAZE ¢ =42 J8s Jgth
2. A2Eo] AREXZE Ol J8s ofd

of Z=otct

T ES]

Use Case :
3. M 37|

L AMEAZE M7 =72 MZS X2
Ct
|[AE0] AMEAZE M2 ME RO
otCH

N
-

JE

o
o

i

HAE A9l

)

ol

Use Case :

4, HIAE AMOI3}7|

AFBRITL HAES MYBiL)
2 AlAHO| ABAPL MUY HAES

SO =

X

: User

1 : SelectDrawWithPencil()

System

2 : DrawWithPencil()

: User

1 : Select_Fill_Color()

.

System

2 : Fill_Color()

: User

1 : SelectWriteText()

System

2 : WriteText()

3 : Throw_Text()
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5. NRH=Z XIL7I

Use Case :
5. X| &7 2 X|%7]|

L AMEAF AEE X|2L

of Z=otct

2. A2EO| AMEAZE X2 J8s o

- User

6. & Z=ctlidl

Use Case :
6. M S2lLl7|

1. AFSXPZH QDA oHe M HEZ Mo

oFLCt.
2. A|ARIO| AHEXLZE MEHSE MZ XS
St}
7. &3 F:RI| HEUFD|
Use Case :
7. =4 #7| MENS}I|
3. AMBX7F 29| :#7|E dEHBICE
4. ANAHEIO| =49 HI|E AHEXZE M

A ER- L

—

System

>0

1 : SelectEraser()

2 : Eraser()

i

% System

il

1 : SelectUseSpuit()

2 : UseSpuit()

System

>0

: User

1 : SelectThickness()

2 : Throw_Thickness()

14



8. M =2 MEHGLD]|
Use Case :
8. M TR M}y
AF A7 M S22 MEHSIC
2. AAHO| MeEish M ZRE wxjo 4 F
22 ML
9. M paJ|
Use Case :

9. M n=27|

o
=
3 MS BT A o

10. M &obJ|

Use Case :
10. X{%ts5}7|

AFEARZE OE
2. AMEXt7H O

NES- T - TR LT

C}.

E
ne

E_|
ne
o

[

Elnjo mu

ne
mjo

nx mnx
ox ox
ot rot
n n

W
i
rot

x

: User

1 : SelectColorState()

System

>0

: User

1 : SelectColor()

System

»

: User

System

1: Save()

2 : Throw_Save()

—Y

i




1. 22|

Use Case : % System
11. E2{7|

: User

1 : Throw_Load_Answer()

AHEAZE 08 BRE
2. AEAZE OF OlFS t.
Al28ol S =2AM =3 =

2t

rx
in
o
n

rx
12
o
o

r

2 : Load()

3 : Throw_Load()

P QU

12. 0 AIESH

Use Case : % Sustem

12. 7'"%' Alxﬂl'-5|-7| : User

1 : EnterUserInfo() g
1 ASXI7L HYAS AR L
2 Alagol #ijel 188 ARt B
3- Al'-g-X|'7|' Al‘%Xl‘ 7(o-| % OI:,E—:!_Q'I:l' 3 : Throw_Username() g
4. AR} RIS Mesict, L

4 : Throw_Sketch() o
5. Al&HEo] AZES =AM ZHHO 1]

saBiCt

13. XH & oI

Use Case : % System

-
13. xl'lxn-l OI'7I : User
AI‘%Xl‘7|’ xHE'é'I-jl% _Q_xc;"é;l-l:l- 1 : RequestResult() -
2 NA®o| Y1 ABXe 1S i
Bl ISt A BT




Activity 2136. Define Operation Contracts

Use Case System Operation
1. &8 12ld| SelectShape()
SelectFillColor()
DrawShape()
2. 9 elJ| SelectDrawWithPencil()

5. X272 X=27|
6. A Zctol

7. &7 HI| HEiGH]

8. M ZEF 5|
9. M =27

10. X&okI|

11. 222

12. A AIEGH|

DrawWithPencil()
Select_Fill_Color()
Fill_Color()
SelectWriteText()
WriteText()
Throw_Text()
SelectEraser()
Eraser()
SelectUseSpuit()
UseSpuit()
SelectThickness()
Throw_Thickness()
SelectColorState()

SelectColor()

Save()
Throw_Save()

Throw_Load_Answer()

Load()
Throw_Load()
GameStart()
Throw_Answer()
Throw_Username()
Throw_Sketch()

13. HEBID| RequestResult()
Name SelectShape()
Responsibility NEXI o, A2E, JA = 2ol Cas Meis
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.1

Use Case : &&

None
None
None

_leldl

ol el =&0| &8 =Tt




Name SelectFillColor ()
Responsibility AR &2 MIRI| sE2 d=istCh
Type System
Cross Reference System Functions @ R1.1.1
Use Case : =& 12|J|
Notes
Exceptions None
Output None
Pre—conditions None
Post-conditions T MIRI s80 &=EC
Name DrawShape()
Responsibility AEXROF Aote /X0 S22 el
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions

Post—conditions

System Functions : R1.1.1, R1.1.3, R1.2.1, R1.2.3
Use Case : && 2l &7 I HEst)|, &4 DT,

None

AEROF 2l =S stH0l S sttt
0| AT AOOF SHCE

T MMRI 480 &85 AU O0F stCh
|, MOl ST AN OF StCF.

None

Name SelectDrawWithPencil()
Responsibility AIE XD HE =318 MEHSHCY.
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—-conditions

System Functions : R1.1.2, R1.2.1, R1.2.3
Use Case : HZ 2|J|, &3 :J| 86|, & N2

None
None
None
A S0 AEREf UL

Name DrawWithPencil()
Responsibility AEXDF (g =322 J2s Jelth
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.2, R1.2.1, R1.2.3
Use Case : HE 12|, &7 :J| &=56t)|, & N=J|

None

A= XD O 0] AN S s
Ag S0 8IS UL

None

18



Name Select_Fill_Color()
Responsibility A X MIHLI| =R E HEISHT.
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.3, R1.2.3
Use Case : & I<RJ|, & N7

None
None
None
MR S S8 U

[w

Name Fill_Color()
Responsibility AS X ML) =SR2 M2 20O
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions

System Functions : R1.1.3, R1.2.3
Use Case : M R RD|, & N7

None

ANERIE W2 M2 otHU =
MOl SIS AU OF SHCE.
MUMRI| SR ASE 0 AL

r&"

Ct

Post—conditions None

Name SelectWriteText()

Responsibility AERE HAE ERE MEHSHTE
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—-conditions

System Functions : R1.1.4, R1.2.3
Use Case : EHAE {iRIGHD|, M NED]|

None
None
None
EiIAE C;j} d HE|O.| 9}1

a

Name WriteText()
Responsibility AEX) HAE T2 HIAEES AQISH
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions

Post-conditions

System Functions : R1.1.4, R1.2.3
Use Case : EfAE {iQIGHD|, & N2

None
AR s HIAES SIHN =S SH

19



Name Throw_Text()
Responsibility A2 X HHAES 26t}
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.4, R1.2.3
Use Case : EIAE {151, & N2

None
None
BIAE Y= F0)

None

Name SelectEraser()
Responsibility AZXOF XM EFRE HEHSHLE
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.5
Use Case : X2z XI2]

None
None
None
N2 S0 850 UL

Name Eraser()
Responsibility A IO X2 &2 082 K20
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions

System Functions : R1.1.5
Use Case : X2z XI2J]

None

At XIE D82 SHo 2
=IOt S8E 0 U OF StCt.
AN &S0 SR UL

1y
o
Q

Post-conditions None

Name SelectUseSpuit()

Responsibility APEROF A St )| &S S ESHCE.
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—-conditions

System Functions : R.1.1.6, R1.2.3
Use Case : &4 27|

None
None
None
A St Il S0 8= QUL

20



Name UseSpuit()
Responsibility A X M B2t EF2 2 oY M= St
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R.1.1.6, R1.2.3
Use Case : & 12|

None
None
A Bt Dl EF0F S0 UL

M{ =2 M2Z AIBXIDI HEiEt MOz A

0
o
]

Name SelectThickness()
Responsibility AR S22 :)| EFRE HEHSHL.
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.1.1, R1.1.2, R1.1.5

Use Case : && 1e2lJ|, 9 2lJ|, NME X2

None
None
None
SO HRIIE MEAIL HEiSH =XI=2 HFSHC.

Name Throw_Thickness()
Responsibility ArE IO &SR0 :=IIE st
Type System

Cross Reference

System Functions : R1.1.1, R1.1.2, R1.1.5

Use Case : && 1e2lJ|, 9 e2lJ|, NME X2

Notes

Exceptions None

Output None

Pre—conditions I SR AT QUL
Post—conditions None

Name SelectColorState()
Responsibility ATERL M E=E MERSHCE
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

System Functions : R1.2.2
Use Case : & 5= K EHG}D]

None
None.
None
A EXHOF S EdSE A

OBt

2SS IS M4 SRE &3

o

Name

SelectColor ()

Responsibility

ASXOE A S DECH




Type
Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—-conditions

System
System Functions : R1.2.3
Use Case : & 27|

None
None
None
ANEROL HEiS MZ Mo A4 F

o
Q

Name Save()
Responsibility AS X D8 S 4 &SHCH
Type System

Cross Reference

Notes
Exceptions

Output
Pre—conditions
Post—conditions

System Functions : R2.1
Use Case : M &otD]

d20F SHIEH E83EA £2H 0flefE =6t
0|20l StHt2H &8ZX L2H HelsE &6t0
None.
None

AEXIE el OI0IXE MEZ MESHL

I

== ==

Name Throw_Save()
Responsibility APEXRDF DS &S F2% It 0|82 Lgst
Type System

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—-conditions

System Functions : R2.1
Use Case : N Z&totD|

None
None
M&EGH)| 20| S50 QUL

None

Name Throw_Load_Answer()
Responsibilities )| Jls etk &EstL,
Type System

Cross Reference

System Functions : R2.2
Use Case : =222

Notes

Exceptions FHA Al A oAl 2 =CF.
Output None

Pre—conditions None

Post—conditions None

Name Load ()

Responsibilities AFE X D8 S 2420
Type System

Cross Reference

System Functions : R2.2

22



Use Case : =227
Notes None
Exceptions O W "AI0l OFLIH ollE =
L0l EMOHA £2™H HHE =
Output OI0IXIE SHHN == &tCt.
Pre—conditions £ci= 0|0 XIJF =Mot0{oF &tCt.
Post—-conditions None
Name Throw_Load ()
Responsibilities At E2i2 e 322 0f
Type System
Cross Reference System Functions : R2.2
Use Case : =227
Notes None
Exceptions None
Output None
Pre—conditions =2 2)| &0l 85 UL
Post—conditions None
Name GameStart()
Responsibilities HLotI| Jls= &St
Type System
Cross Reference System Functions : R3.1
Use Case : HI AI&SH|
Notes
Exceptions None
Output None
Pre—conditions None
Post-conditions HY Jls2 aldlistlt.
Name Throw_Answer()
Responsibilities HES AMESX &S
Type System
Cross Reference System Functions : R3.1
Use Case : A& Al&aHD|
Notes
Exceptions F A Al A GHAl Z=C.
Output None
Pre—conditions None
Post—-conditions None
Name Throw_Username()
Responsibilities AERS HEEE 28t
Type System
Cross Reference System Functions : R3.1

Use Case : A& Al&aHD|

Notes




Exceptions
Output
Pre—conditions
Post—conditions

OIS0l Ol WE0I 8= Al Olel =8t

None
HL0l AlEE AEHO{OF StCF.
At XS] 01S0]1 MEEIC.

Name Throw_Sketch()
Responsibilities Sol= AOEE alEEi
Type System

Cross Reference

System Functions : R3.1
Use Case : A& AIEGH|

Notes

Exceptions None

Output 212 O|0IXIE st == stit.

Pre—conditions HAOl AlIZE AEHC OF SHCH
SEst S0 EMot0F &L,

Post—conditions None

Name RequestResult()

Responsibilities MHE Z2UE QESHCH

Type System

Cross Reference System Functions : R3.2
Use Case : M&EoHD|

Notes

Exceptions None

Output =98

Pre—conditions
Post—conditions

ArEXC] ME ZUE SHHY
A0l AlEE AEHO0 C
None

&
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