Software Modeling & Analysis

Drawing Program
For Kid’s Education

OSP Stage 2030/~ Analyze

Team 1

200911388 Hro| £t
200911391 ¥t
200911412 O|H=

2013/04/05



Index

2110.
2120.
2131.
2132.
2133.
2134.
2135.
2136.

Revise Plan
Synchronize Artifacts
Define Essential Use Cases

Refine Use Case Diagrams

Define Domain Model

Refine Glossary

Define System Sequence Diagrams
Define Operation Contracts




2110. Revise Plan



2110. Revise Plan

X Business Concept Model
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X Use case

‘AF2XF ME’ 2= Use CaseE
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2120. Synchronize Artifacts

X Business Concept Model

= Add Model

Userlnfo, Circle, Rectangle, Paint, Panel, Menu, FillColor, Line, Text, Game,
Thickness, textFilelO, ImageFilelO

= Modify Model

Y -> Shape
AH -> Color
AIO|E -> Spuit
INESY) | -> Erase
o ol -> Pencil
ol -> Sketch
H Q| -> Area

= Remove Model

AL
H



2120. Synchronize Artifacts

X Use case
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2131. Define Essential Use Cases

Use Case
Actor
Purpose
Overview

Type

Cross Reference

Pre—Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

1. &8 el

User

AEXF =82 Ot
CEE 2N stHo LHEFHTH

Primary and Essential

System Functions : R1.1.1, R1.1.2, R1.1.3, R1.3, R1.4.1, R1.4.2
Use Case: && HEIGH|, T MR A, =3 FI| S&3GHD],
A1 M EHGHD|, A2 M ENGED|

CEOI dEZ 0 AOCIOF BHCH

(A) : Actor, (S) : System
1. (A) : AIRXIDF EE 2 D8It
2.(S): 3tHM TS LIEHHTH

None

None




2131. Define Essential Use Cases

Actor User

Purpose ALEXEZE M ZEtf7| =2 oS MS ZetlC.
Overview M ZEH|7| 23S 'WotA, M Za7| =& M-S St
Type Primary and Essential

System Functions : R.1.2.5, R1.4.1, R1.4.2

Cross Reference Use Case : A1 MENS}7|, AHD MENB}T|

Pre—Requisites None
(A) : Actor, (S) : System

1. (A) A}%XM M Zetlo| =42 M ZEH 7| E 2 "stiCt
Typical Courses of Events 2.(S): M ZEILY7| =1 E x1|-T'-oH:|-

3. (A): °16}— X|He| ME MEstC}

4.(S): MEHE| M2 Moz MXSiC}
Alternative Courses of Events None
Exceptional Courses of Events None




2131. Define Essential Use Cases

Actor User

Purpose ALEXI7L e M E 2 HOE MENStO] 0| STHCt.
Overview Ho| MEdS7| RS WopA, EHe MES7| =8 M SStot
Type Primary and Essential

System Functions : R1.2.6

Cross Reference Use Case : H¢| MEis}7|

Pre—Requisites None

=
>

ctor, (S) : System

1 (A) AMEXL7F H| MEHSL7| R R He| MENSII|E | W BHC}
2.(8): 4 I*1E"3}7I ETE H3stct

. C(A) : Bl HIE MeBic

Typical Courses of Events i Eéi : ‘.‘JE—.'E.EJ t,':,*;:cq el I_I' siMoE shelo] EAIBC}

5. (A) : M=l A= %°—1°E o S#tcl.

6. (S) : Ysl= MEfE 3 IE HRECE.

7.(S): o] SH S5iQFM o = HOlQLLCE.

0% of 0F
=0 19 o

r|r Ill|0 ﬂlllll

Alternative Courses of Events None

Exceptional Courses of Events None




2131. Define Essential Use Cases

Actor User

Purpose MEID LS 220
Overview ANEXDL deist @O S Se20
Type Primary and Essential

Cross Reference System Functions : R3.1
Use Case: 28 Ee1227|

Pre—Requisites None

(A) : Actor, (S) : System
1. (A) : AI2XPD 2O %E‘IQJIE QASHCH
2.(S): 2408 2e{2)| 3tHES H=2stCt
3.(A): 2= YO8 A"E”P_PEP
4 (S): 202 E{2AA sIH == 8HCH

Typical Courses of Events

Alternative Courses of Events None

o
me
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o
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=
v
111
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Jo

Exceptional Courses of Events 1. &=




2131. Define Essential Use Cases

Use Case 16. E == EAHSEHD|

Actor User

Purpose ARZXOF 8l e H8 oSttt

Overview AFZXOF gl D @S HluwotH L0tLt 20 A =AIE &= SaHStC
Type Primary and Essential

System Functions : R3.2, R3.3

Cross Reference = —
Use Case : &= &4IGHD|, ST=EA

Pre—Requisites A2 XOF 8 D20l X6k OF

o

Ct.

(A) : Actor, (S) : System
Typical Courses of Events 1. (A) : AI2XRIJF B4 8HAGHD|E QA ST
2.(S): 202 AtEXe D22 HlWstH &= EHALSHLE.

Alternative Courses of Events None

Exceptional Courses of Events None




2131. Define Essential Use Cases

Actor User

Purpose A B2t S8 HAISCL

Overview olg L0 CHE: Al B2 =FIE Z AL
Type Primary and Essential

System Functions : R3.2, R3.3, R3.4, R3.5, R3.6
Cross Reference Use Case : &= 85|, S EAl, 8012 22 20|, 0t H A6,
ASEX A

Pre—Requisites None
(A) : Actor, (S) : System

1. (S) : S3 Usecase)
2.(S): s Lol

£ 6L
CHEH B4 MY E820] JIsS s
Typical Courses of Events 3.(S): AlE XSl B2 JIES H4E HluWolo -’v‘--‘?-l H AHSHCE.
4,(S): oS L0l CHEt HA HE2 =HE T AISHCH
5.(S) : A= ML S40 st HE2E MESH| QAo 2 WY HESEHD DI

ror Oln
4>
1]
=

Alternative Courses of Events None

Exceptional Courses of Events None




2131. Define Essential Use Cases

Actor User

Purpose ANEXS B2E o &=L

Overview M ZRE AL AAEXS FE2E & Z=Ch
Type Primary and Essential

System Functions : R3.2, R3.3, R3.4, R3.5, R3 6
Cross Reference Use Case : 8= EHAGHD|, S EAl, 85012 2220, ¥+IIY XHHEo6tD],
ANEX HE

Pre—Requisites None

(A) : Actor, (S) : System
1.(S) : S& Usecasell AIEX EEE QP EHCL.
Typical Courses of Events 2.(S): AIZ2X BB QA S H2SHCH
3. (A) : AIS XS] BB E Q&SI
4.(S): Y= Al2X HREE HESHC

Alternative Courses of Events None

Exceptional Courses of Events None




2132. Refine Use Case Diagrams



2132. Refine Use Case Diagrams

<<extend>>! <<extend>>

<<indude > N

H <<indude >

| <<extend>>

I ma mEma -ﬁ E
: T oo =<extend>> 2
: Trream
. 54 MEHG] ___S<extend>> ____- 2
<<extend>> Lo MEEED) =i =
/ <<extep_d;_>«-’
: b o Mo M
<<extend>>.

H // User \
e 233 =g
< <indude > >

£ <indude>>

BL 02 2221

@ <indude>>

i <<indude>>

k=g |
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2133. Define Domain Model

Using concept category list

Concept Category Domain Class

Physical or tangible objects Sketch, Shape, Pencil, Color, Text,
Spuit, Area, Thickness, Erase

Specifications, designs or descriptions UserInfo, Paint, Game, FilelO

of things
Transactions Painting, PlayingGame
Roles of people User
Containers of other things Ul, Paint, Game
Things in a container Sketch, Shape, Pencil, Color, Text,

Spuit, Area, Thickness, Erase; Paint,
FilelO, Game, Menu, Panel, Userlnfo




2133. Define Domain Model

Draw a conceptual class diagram

Ul Paint Game FileIO

UserInfo Sketch ImageFileIO TextFileIlO




2133. Define Domain Model

Add Roles and Multiplicity

1 has 1

Ul Game
1 has 1
UI Paint
1 has 1
Ul FileIO
1 has 1
Game UserInfo
1 has 1
Game Sketch
1 has 1
Game TextFileIO
1 has 1
Game ImageFilelO



2133. Define Domain Model

Attributes & Conceptual class diagram

UserInfo
+name: String
Sketch +score: int
+rank: int
Paint
TextFileIO
+shape: Shape =
+pendil: Pendil
+illcolor: FillColor =—— Game +Save()
+text: Text +paint: Paint 0//, +.oad() FileIO
L B +fileio: FileIO +userinfo: UserInfo
+era_S:.S ré‘ie —— 7| +game: Game [~=—— +sketch: Sketch
M +menu: Menu
+area: Area +panel: Panel +CalculateScore()
+thickness: Thickness : +ShowScore() \ ImageFileI0
+color1: Color
+color2: Color
+Save()
+.oad()
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2134. Refine Glossary

Term
Ul
Game
Paint
Sketch
UserlInfo
FilelO
TextFilelO
ImageFilelO
Ul.paint
Ul.fileio
Ul.game
Ul.menu

Ul.panel

Category

Class
Class
Class
Class
Class
Class
Class
Class
Attribute
Attribute
Attribute
Attribute

Attribute

Remarks
MEXO A interfaceE X3
Do game J|s2 M3
22101 &2 Jls2 W=
GameAl €18 M3

ArSTHe 3EE &l

oY 9&3 gg
HAE DY Y& 2
02 Iy YE gy

interfaceOl Al 12I2] =320 28 WS
interfaceOll Al M &=
interface0l M game0f| 28t LI EA|
interfaceOl A Ol =0fl 2t8t LHE HAl

interfaceOil Al panel Z Al

FH
=

FH
=




Term
Game.userinfo

Game.sketch

Game.calculateScore

Game.showScore

Paint.shape
Paint.pencil
Paint.fillcolor
Paint.text
Paint.erase
Paint.spuit

Paint.area

Paint.thickness

Paint.color1

Paint.color2

2134. Refine Glossary

Category
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute
Attribute

AL IHOI 2

REINEICS




2134. Refine Glossary

Category REINENE

Userinfo.name Attribute AERS OIS

Userlnfo.score Attribute Game E=

Userinfo.rank Attribute ANELL B0l 28 S=
TextFilelO.save Attribute BIAE Mt &S|
TextFllelO.load Attribute HAE IIY E2 20|
ImageFilelO.save Attribute OI0IXl Mt X &3St
ImageFilelO.load Attribute OI0IAI Y E1 27|
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2135. Define System Sequence Diagrams

. O System
Use Case 2 —

1. =3 2|7

.AI‘%XI‘j" E-ég% :]_El_lt.l' 1 : DrawFigure(Q) -
A0l ALEARZE O 2 DS St Ho| E o, LI

rot

Use Case : o
4. A= 2|7| X

-ASAPE E E12 17g Jaict user
A|AHEIO| AFEXIZE 22 22 3tHo| = sic). 1+ PrawWithPencil()




2135. Define System Sequence Diagrams

Use Case : <O Svstem
8. A ZatLy 7| N | |

AFEXIZE M ZEHLYY| B E
o Al *EPLH7I ETE M3%
°Afﬂxf7f Aotz Mol 2K
S| MEHE| MO 2 X|™BIC

1 : UseSpuitQ)

Use Case : z
" ystem
Hol Mets}y| i .

AR XV Q| MEHSHT| HES Sasit S

49| HE4o}y| = 7S ASiC ,
AR XIF YSHe #9|E MENsiCE ;
MEHE| B0 E1|-,-E|E MMoz mA|=ICt 1: SelectArea( o
AR BT HOZ Usts YAOR O|SBICL 1
QBte QOIS MElEl HO|2 HRCH .
0| SEl H= SO0 2 Lh=r}. :




Use Case :
13. X{%&5}7|

AR K EHSHT|
J{EIS HEZ o 0|2
Q|X|et 0|22 KRt}

A2 SHEX| YARSHE,

-0|20| ZEE/=x| HARsict

OHoF FEE|X| %O HAY 1S HESICY,

29

Use Case :
14. S2{27|

ALEAZE A E 27| f3l 227 HES
T = .

A|l2”0| 2227 S H2L.
ALEAL 222 THE S MESICE
A|AEO| HEE OF iS22t St HO

st

User

1: Save(Q

2135. Define System Sequence Diagrams

System

1:

Load(Q)

IJ'




2135. Define System Sequence Diagrams

Use Case : % e
15. 22 F2{27| :

AFEXZE A RS AR

I_El:l' ' '
T . ' ; .
AR08 geer| B2 Het | T 2asseteny -
SR 222 WS Metecy = T

AlAgo] Pa2le 2afot steio] st

User

1=
2t
Okl

Ag HE

qr
mjo

Use Case :
16. X4 3HAHS]7| % S

AME AR
A|AEI0| A}
M2 A ARSI
aoTE . ! .
A|AHIO A BA| 7|52 ABSICE ; 1 : CalculateScore

FHES Fart User

oo
I
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2136. Define Operation Contracts

Name

DrawFigure()

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

AMNE X ol /X0 S22 el
System

System Functions : R1.1.1, R1.1.2, R1.1.3, R1.3, R1.4.1, R1.4.2
Use Case : &£ & HEiGID|, &8 MR A&, =3 FI| HEHSGID],
AH] MENGHD|, A2 HEIGHD|

None

ANERL J8 &= St LIEHHTE
SEO| AT A OF StCH

8l =80| St30j| LIEFLIOF SHCY

Name

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post-conditions

SelectFigure()
A2 /ot T8S dEistth
System

System Functions : R1.1.2
Use Case : =& A EHG}D]

None

|lote T80 A==

None

Jdeldl EF U0l HYE SE0| A& AERDF EI0H




2136. Define Operation Contracts

Name

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post-conditions

FillColorOption()
AMNEXI ML) 8= HEHSHTE
System

System Functions : R1.1.2, R1.1.3
Use Case : & HEHGID|, && MIRI| & EH

M| Oi=0l d88t 580 €80

Name

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

DrawWithPencil()
AR 322 J8 S Delth
System

System Functions : R1.2.1, R1.3, R1.4.1
Use Case : HZ 12lJ|, &7 H:I| HEHSGII]|, M1 A EHEID]

None

MNSIFEE &= O O0] &30l LIEHEHC
None

AEX0F J8l OO0l &30l LIEHCEH




2136. Define Operation Contracts

Name

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

Fill_Color()
AEXOF |dteE XIE et 90 M= W0
System

System Functions : R1.2.2, R1.4.1
Use Case : &4 Z{ 2|, M1 & &S|

None
Al ZHHE OO0l 3HHO| LIEFLIOF SHCH
None

oS ZHO CHOH 2401 XHAXICH

Name

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions

Post—conditions

WriteText()
ArE L |ctsE K& BIAEE & SHTE
System

System Functions : R1.2.3, R1.4.1
Use Case : I AE AIQIG}D|, 241 M EHGLD]

None

AL X st N AEDL SO LIEFLEOF 8HCH
None

oS XNI&EN HAED HYECH




2136. Define Operation Contracts

Name Eraser()
Responsibility AEZ AL {dt= XN&EL 82 K20
Type System

System Functions : R1.2.4

Cross Reference Use Case : X222 X<7|

Notes

Exceptions None

Output AMNEXIF XIEe XIEOl XIKE OO0l St LIEFLIOF ST
Pre—conditions None

Post—conditions g XIZel 180l XIKACH

NET ) UseSpuit()
Responsibility AE XL dt= S Skt
Type System

System Functions : R.1.2.5, R1.4.1, R1.4.2

Cross Reference Use Case : Ai1 (E451D| A2 MEds}T|

Notes

Exceptions None

Output AMNEXIF et M| M1 =20 & & 0 0F SHCH.
Pre—conditions M1 E= M2t JEIE|0] UL

Post—conditions St MO| M1E =20 A0 UL
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Name
Responsibility
Type

Cross Reference

Notes
Exceptions

Output

Pre—conditions

Post-conditions

SelectAreal()
AEXE HEiEH HPIE ol Yo 0| SsetHl.
System

System Functions : R1.2.6
Use Case : &< &EHG}D|

1. 888 = 0| SotAl E= Al, RAEHZ ECF.
MEXIL XIEE 90| 0lSE X UL
Ao HlFl= EH2Z TEAIZN UL
None

HERS
{1 E8
ols

OIS0l UL
2 ZASN ULCH
o]

Name SelectThickness()

Responsibility
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions

Post—conditions

ASERL =7 7I1E =S

System

System Functions : R1.1.1, R1.2.1, R1.2.4, R1.3
Use Case : &8 12lJ|, ¢9E 1alJ|, NLME XL

None

HENS &3 FIIF E Al =L
None

HESt &2 RI|IF NEEOK UCH
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Name
Responsibility
Type

Cross Reference

Notes
Exceptions

Output

Pre—conditions
Post—conditions

SelectColori()
ASE XD} AH1S S EISHCE
System

System Functions : R1.4.1
Use Case : 41 & EHG}D|

None

AXMISl HE 22 Al, RGBE & &ol= &0| =0
HEist M3 ’ilé XA stCh.

None

SEE MOl 12 XEE UL

Name

Responsibility
Type

Cross Reference

Notes
Exceptions

Output

Pre—conditions
Post—conditions

SelectColor2()
ArE XL A28 HEASHLE.
System

System Functions : R1.4.2
Use Case : 442 S EHG}D]

A
[wl

XAl HE 23 Al, RGBE £ &ot= 0|
= M2=2 X &St

SENE Q| 22 XIEZO UL
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Name
Responsibility
Type

Cross Reference

Notes
Exceptions

Output
Pre—conditions
Post—conditions

Savel()

A XD Ogs 4 &SHO.

M& Hd2 MESHK 0| 20| SE =KX &0I5HC.
System

System Functions : R2.1
Use Case : M &0aotI|

1. 08 H& FHA A, JEGHK & =CH

2. % HEJ| HEotXl RS Al, M= =2 2=0
3. % 0|=0| 52 A, XHO'Q‘.% gr=CF.
NEBII| stHE S-S

None

XZst 222 0§22 O80| MEZ O UCH

Name

Responsibilities

Type

Cross Reference
Notes
Exceptions

Output
Pre—conditions
Post—conditions

Load ()

=2{Z 0|0|X| &

MEels} @l of :I_EI

=2{2 0|0|X| &

System

System Functions : R2.2

Use Case : 22{27|

None

1. JE.:' ot HAo] OfL| ALt EXHSHX| %= A2, ol
IMEN S @ FotCt.

O|O|X| & SHHO| &2 BHC}.

=2{Z 0|0|X|7} EXH5t0{of StCt.

None

H
Y HA o] =X, ExHsHE oHUAX| HArStLt
t

i
M
B
_OI_I-
i
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NEE LoadSketch()

2218 YIYS MY hct
£2{2 0|0|X|§ BhHof Hoj=Ct

Type System

Responsibilities

System Functions : R3.1

Cross Reference Use Case : L2 22{Q7

Notes

Exceptions None

Output TE O|0|X| & 2tH0j| =Tt}

Pre—conditions MEHdSE 1l 7 21 0| =x||5}0{OfStC}.

Post-conditions None

Name CalculateScore()

Responsibilities AF2X7F Oz agia a2l w5t M52 A LS.
Type System

System Functions : R3.2, R3.3

Cross Reference Use Case : M4 $HM3}7|, SE4HEA|

Notes

Exceptions None

Output None

Pre—conditions A2 XH7F 21 12l0] =X S0 of SHC}.
Post—conditions None
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Responsibilities

Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

Name ShowScore()

HH| ALBXL 018, M4, 29 S52 HOjFLL,
S22 9ExXt: HHE0| 9I0{of B},

s W20l Ch$t 7|55 L0{OF Bhrh.
System

System Functions : R3.2, R3.3, R3.4, R3 5, RS 6
Use Case : "M% 2Hit617|, S+HA|, M4 0 £2{27|, ®4 oty
XZES7|, AFEXF HE

r
k=

None
20 cist MY 7| EES EO{ELC
None
None

Name LoadTxt()

Responsibilities

Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

M4 IjYS 2ot RE0E NI
sig 2ol et W40l ZX)

oo

C}.
| 2™, Mz 2HEC

System

System Functions : R3.2, R3.3, R3.4, R3.5, R3.6
Use Case : "= 87|, S$TEA|, M4 oY £8{27|, M o
&SI, AHEX EH

1. FE= utdo| EXoIX| gt2H M=z THELL
None

= uro| Existofor stct. giE E¢ M=E THELL
None
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Name
Responsibilities

Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

SaveTxt()

T3 NF, ALK 0|E, M+ HEE Eo6l= MH =% S5 oo
X ZstCt.

System

System Functions : R3.2, R3.3, R3.4, R3.5, R3.6
Use Case : "= &4517|, STEA|, s ot E2{7], M ot
XE5t7|, A2 HE

None

None

M4 otdo| =xfstofof strt.
B4 oYo| MY 52 AMEL

Name ReceiveUserInfo()

Responsibilities
Type

Cross Reference

Notes
Exceptions
Output
Pre—conditions
Post—conditions

ALgRto| 0|82 Y3 Lt

System

System Functions : R3.2, R3.3, R3.4, R3.5, R3.6

Use Case : ® = 2HM617|, S3EA|, M+ oY 22{7|, M+ opY
XE5t7|, AHEXI HE

None
AL XL O| 52 YU = ol HE S SICL
None

AHExte| 7| F0f| 0| FS F7teiC

—




THANK YOU &~




