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Activity 2141. Design Real Use Cases
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Use Case Select Folder
Actor User
Purpose Hmg A4 AE OUS0| S0|YUes EHE MEHGICE
Overview AR 24 AE OYPS0| SO0/UAE 2EH =S HdHSC}
Type Primary & Evident
Cross Reference N/A
Pre-Requisites HEMWE FELt
Ul Widgets Window-1
Typical Courses of | (A) : Actor, (S) : System
Events 1. AH&AE HHEMA)Z FECL
2. (S)~JAVA01|A1 HMEEs 20 U8 &5 S=Hoto
3. : AFBXIF MEdSE ZC ARZE ControllerfolderPathOl X7 St
Alternative N/A
Courses of Events
Exceptional HIESHR 425 UHSIRE 42 2F HAIXIE HYEez E20
Courses of Events
Use Case Start
Actor User
Purpose Hlm Zut 2tHS ZHotct
Overview AFEALZE PAIESEZ| HES F2T Hl Zut otHE EHotrt
Type Primary & Evident

Cross Reference R.3(Analyze File)

Pre-Requisites HE@B)E FECt

XY M 427t M| 0o Bhih

Courses of Events

Ul Widgets Window-1
Typical Courses of | (A) : Actor, (S) : System
Events 1. (A): AEXZE HHEB)E FEL
2. (S): File ALBHAE AN &2 AE O I TF Y-GSt
3. (S): A& File QAEADILt Filenamed| THY 0|52 XESHCY.
4. (S) : MME File AAEHADICL Analyze:analyzeFile(fileCount)s S&
SFLCY.
5. (S): Hlm Z1 2t (Window-2)2 Z&{otct
Alternative N/A
Courses of Events
Exceptional N/A




OOPT Stage 2040 <Design>

Use Case Analyze File

Actor -

Purpose a2 [E MUS 2M5HY X[ Ao East BEZE Jt50tnt
Overview A& WOl DY S =4St

Type Primary & Hidden

Cross Reference

R.3.1(Analyze Line),
R.3.4(Analyze Preprocessor), R.3.5(Analyze Annotation)

R.3.2(Analyze Function),

R.3.3(Analyze Variable),

Pre-Requisites

HAEol 20 g7t Meg|ojof Bht,

Ul Widgets

Courses of Events

Typical Courses of | (A) : Actor, (S) : System
Events (S): &2 AEE o 22N Analyzesourced| X SHCL.
(S) : Analyze:analyzeline(fileCount)& = ZtCt.
(S) : Analyze:analyzeFunction(fileCount)g =& 3tCt.
(S) : Analyze:analyzeVariable(fileCount)g =& %HCt.
(S) : Analyze:analyzePreprocessor(fileCount)g = Z3tLt,
(S) : Analyze:analyzeAnnotation(fileCount)S ZZtCt.
Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Use Case Analyze Line
Actor -
Purpose oA AL mhdol 2tQl =5 M350 ditgtE MYttt
Overview A" Lo M 2tel =& 2A3tC}
Type Primary & Hidden
Cross Reference R.3(Analyze File)
Pre-Requisites N/A
Ul Widgets -
Typical Courses of | (A) : Actor, (S) : System
Events 1. (S) : MEE Analyzesource®| 7H+E LWAsI AA FE TpUC
2tel =5 =AMt
2. (S): 2kl =5 FileenumLinedl XMEStC,
Alternative N/A
Courses of Events
Exceptional N/A
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Use Case Analyze Function

Actor -

Purpose a2 [E MOl o0l 2t O|FS 24510 Zutgts MY
Overview A28 LHOIM g2 72t O|F S =MTttt

Type Primary & Hidden

Cross Reference

R.3(Analyze File)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (S) : MMHE Analyzesource & '#22 AESI= Array O|FHH
Main &= ®7FX| 2HQISHC}
2. (S): 22 Type 2 Al Array WO ' =& )7 807t 4 &
9| = F//e.'numFuncz‘/on)— —7M|9I|:f
3. (S): ©=9| O|EL FilelistFunctiond M2 2|AEZ XZIsiCE
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case Analyze Variable
Actor -
Purpose aA FE U9l B0 Ji42t O|FS =AISH0] ZMYS MYt
Overview AAE LHOA =0 T2} 0|52 F4JoHLt
Type Primary & Hidden
Cross Reference R.3(Analyze File)
Pre-Requisites N/A
Ul Widgets -
Typical Courses of | (A) : Actor, (S) : System
Events 1. (S): MEE AnalyzesourceS =QIBiCL,
2. (S): B Type HAH Al Array WO '( EE= )7F SO0{7HX &2 &
 WH==O| I==(File:numVariable)E& & 7tA|IZ1C.
3. (S): H=0| 0|22 FilelistVariabled| M2 E|AEZ KMZESICE
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events
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Use Case Analyze Preprocessor

Actor -

Purpose a2 ILE ol FNZ|Z|e Jiaet O|lFS E45t0 Z2nits MEe
Ct.

Overview A28 Lo EX 27|29 752 O|§2 &M¢tCtt.

Type Primary & Hidden

Cross Reference

R.3(Analyze File)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (S): ¥EE AnalyzesourceS =QIBiCL,
2. (S '# L= #define’22 AEEl= Array ZH Al HX2|7]9 N
= (File:numPreprocessons S 7tAIZICE,
3. (S) : ™MM2l7|e| O|&2 FilelistPreprocessord| MZ2E E|AEZ X
ASECE
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case Analyze Annotation

Actor -

Purpose AL AL OhAol FMo| JiHE FA45t0] ZutgtE METLt
Overview A" WOl =M =5 =AM Ttr}

Type Primary & Hidden

Cross Reference

R.3(Analyze File)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (S): ¥EE AnalyzessourceS 2QIBiCL,
2. (8 Yy Ee 22 ANEHEE Aray EAH Al FHO| T
(File:numAnnotationS ZS7tA|ZICt.
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events
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Pre-Requisites AA FE OIY EAMo| H

0

O E= BE FEL

Use Case Change Center
Actor User
Purpose HT 7|&0| £l= 44 [C OHYS HZHSHCL
Overview AR 24 AE Oies WESHY 7|ES BETt}
Type Primary & Evident
Cross Reference R.5(Calculate Sync-Rate)

AI—X‘lg

Courses of Events

Ul Widgets Window-2

Typical Courses of | (A) : Actor, (S) : System

Events 1. (A : AFBAZE 2[AEE)OINM 7|EC2 HHESIOX}; St &AL FE

ores MEfSC

2. (5): 7I1F &2 ZE ItY WS E Controller.centerNumOi| & SHCL,
3. (S): Controller:centerNum®| %f2 Calculate:centerNumO|| T ZatCt,
4. (S): calfile()g T =Tt

Alternative 1. (A @ AFEAE Ef SR EQOAM 7|E22 2785t Rt St &

Courses of Events A [E OAS MERSHTE
2. (5):71F &2 ZE ItY WS E Controller.centerNumOi| X StCt,
3. (S): Controller:centerNum?2| 2t2 Calculate:centerNumO| T &3tCt.
4. (S): calfile()g T Z=3tCt.

Exceptional N/A
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Use Case Calculate Sync-Rate

Actor -

Purpose =A5t0] 7t5et §EE H|WSIY EXES A Lottt
Overview =M E Ho|EHE HECE A2 oM YX|&S Abtotrt
Type Primary & Hidden

Cross Reference

R.5.1(Calculate Line Sync-Rate), R.5.2(Calculate Function Sync-Rate),
R.5.3(Calculate Variable Sync-Rate), R.5.4(Calculate Preprocessor Sync-
Rate), R.5.5(Calculate Annotation Sync-Rate)

Courses of Events

Pre-Requisites N/A
Ul Widgets -
Typical Courses of | (A) : Actor, (S) : System
Events 1. (S) : Calculate:syncRateS =7|3}tCt,
2. (S): Calculatexcalline()g ZZ=3HCL.
3. (S): Galculate: ca//-'uncz‘/on()% S ETHL
4. (S): CalculatexcalVariable()S ZZ=3tCt,
5. (S): Calculate: ca/Preprocessor()2 k=2=—ycidul g
6. (S): Calculate:calAnnotation()g S =Lt
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case Calculate Line Sync-Rate

Actor -

Purpose Mot 2tel =5 H 15t X2 A Ltotct

Overview =43 2l =5 HiE ez AA"” oM LX|ES ALtotot

Type Primary & Hidden

Cross Reference R.5(Calculate Sync-Rate)

Pre-Requisites N/A

Ul Widgets -

Typical Courses of | (A) : Actor, (S) : System

Events 1. (5): =Met 2tel =8 H|uW5t0] LX|&S ALttt
2. (S): XIS Calculate:syncRated| X StCt,

Alternative N/A

Courses of Events

Exceptional N/A
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Use Case Calculate Function Sync-Rate

Actor -

Purpose =Aot &40 V2t 0|52 H[WSI0 XS ALttt

Overview 240 gt=0| J4=2 O|E S HIH2Z A|AH LHo|M LX[2S AHitst
Ct.

Type Primary & Hidden

Cross Reference

R.5(Calculate Sync-Rate)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (5 : @Mt =2l /42t 0|5 Hludto X|ES ALttt
2. (S): ¥€XI82 Calculate:syncRated| XL}

Alternative N/A

Courses of Events

Exceptional N/A

Courses of Events

Use Case Calculate Variable Sync-Rate

Actor -

Purpose =4 #Ha0| T O|FS HlUWSIY LX|&E ALhetrt

Overview =Ao B0 Vet O|ES HIZ2=Z A|A" oM LX[&2 ALtet
C}.

Type Primary & Hidden

Cross Reference

R.5(Calculate Sync-Rate)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (S : @Mt B2l 42t 0|55 H|wdto EXE& Aottt
2. (S): €K Calculate:syncRated| XL},

Alternative N/A

Courses of Events

Exceptional N/A

Courses of Events

-10 -
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Use Case Calculate Preprocessor Sync-Rate

Actor -

Purpose =Aot "X2[7|2] /42t O|FS H|wdt0o] LX|ES ALt

Overview =T TM7|Ql 7H=2t 0|2 HIE2E AL WM LXE2 A
LrotCt

Type Primary & Hidden

Cross Reference

R.5(Calculate Sync-Rate)

Pre-Requisites

N/A

Ul Widgets

Typical Courses of

(A) : Actor, (S) : System

Events 1. (S« et HME|7|el /42t O|FS H|WSHo LX[ES Aute
Ct.
2. (S): ¥€XI82 Calculate:syncRated| XL}
Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Use Case Calculate Annotation Sync-Rate
Actor -
Purpose =4t =Mo| V5 H|Wot0 EX|ES ALttt
Overview Mot FHo| JI=E HESZ AAE WM X2 ALtotrt
Type Primary & Hidden
Cross Reference R.5(Calculate Sync-Rate)
Pre-Requisites N/A
Ul Widgets -
Typical Courses of | (A) : Actor, (S) : System
Events 1. (9 : @Mt 42| /|5 HlustH LX&s ALStrt
2. (S): €K Calculate:syncRated| XL},
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

-11 -
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Use Case Display Sync
Actor User
Purpose 7|& AA AL Ot Hnd AA FE MU AKX QA ABES

Ih
> oo | I MY

rot

finl

Overview ASAZE 44 RE T 0|20 DA HME 22(Y BN Hez
UXET gA BB FYBC)

Type Primary & Evident

Cross Reference N/A

Pre-Requisites AA FE O H D7 HMaN™OoZ Z E|0{0F L},

Ul Widgets Window-2

Typical Courses of | (A) : Actor, (S) : System

Events 1. (A @ AEAZE Bl 2E2RES] 22 ZE WY O|F0 oA A

ME =EICh

—

2. (5): 2SH HHZ LR S FA

00t

122 s

—

Alternative N/A

Courses of Events

Exceptional N/A

Courses of Events

-12 -
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Activity 2142. Define Reports, Ul, and Storyboards
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Activity 2143. Refine System Architecture

Package
Controller Calculate
-folderPath: string -syncRate: float]][]
-numFile: int -centerMum: int

-files: ArrayList=File=
-fileCount: int
+centerMum: int
-pointerMum: int
-tempLine: float
-tempFunction: float
-tempVariable: float
-tempPreprocessor: float
-tempAnnotation: float

-fileCount: int

+displayMain(): void
+displayResult(): void

+calFile(): void

+calline(): void

+calFunction(): void

+calVariable(): void
+calPreprocessor(): void
+calAnnotation(): void
+setMumCenter{pointerMum): void
+getLineSync({pointerMum): float
+getFunctionSync{pointerMum): float
+getVariableSync(pointerMum): float

+displaySync(): void
+selectfolder(): string
+start(): void
+changeCenter(): void
+mkFilelnstance(): void
+showDialog(): void
+showError(): void
+showFolderPath(): void
+showCloud(): void

+getPreprocessorSync(pointerMum): float
+getAnnotationSync(pointerMum): float

Analyze File

+source: ArraylList<string> -name: string

-numLine: int

-numFunction: int

-numVariable: int
-numPreprocessor: int
-numAnnaotation: int

-listFunction: ArrayList<stnng=
-listVariable: Arraylist<string=
-listPreprocessor: ArraylList<string=

+analyzeFile(fileCount): void
+analyzeline(fileCount): void
+analyzeFunction(fileCount): void
+analyzeVariable(fileCount): void
+analyzePreprocessor(fileCount): void
+analyzeAnnotation(fileCount): void

+getMame(): string

+getMumLine(): int

+getMumFunction(): int

+getMumVariable(): int

+getMumPreprocessor(): int

+getMumAnnotation(): int

+getListFunction(): ArrayList<string=
+getListVariable(): ArrayList<string=
+getListPreprocessor(): ArrayList<string=>
+setMame(tempMame): void
+setMumLine(tempMumLine): void
+sethumFunction{tempMumFunction): void
+setMumVanable(tempMumVanable): void
+setMumPreprocessor(tempMumPreprocessor): void
+setMumAnnotation(tempMNumAnnotation): void
+setListFunction(tempFunctionMame): void
+setlist\Variable(tempVariableMName): void
+setlistPreprocessor{tempPreprocessorMame): void

-14 -
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Activity 2144. Define Interaction Diagrams

1. Select Folder

X

Lifelinel: User

1 : selectFolder()

Controller

Lad
=
0
0z
14
o
1]
[l
0

4 : showFolderPath()

Controller

Lifelinel: User
: 1 start()

Y

I 2 : mkFilelnstance()

Analyze

[]T_l 2 - showDialog()

loop fileCount <= numFile )

3 - analyzeFile(fileCount)

s
r

analyzeLine(fileCount)

analyzeFunction(fileCount)

analyzeVarnable(fileCount)

- analyzePreprocessor(fileCount)

: analyzeAnnotation(fileCount)

e

9 : displayResult()

- 15 -
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3.

Change Center

R

Lifelinel: User

1 I 6 : calFunction()

7 : getMumFunction(fileCount)

-

X

Controller Calculate File
1 : changeCenter(pointerMNum) o
2 : setNumCenter(pointerNum)
3 - calFile() o
loop fileCount <= numFile )
| ] 4:callineq
5 : getMumLine(fileCount) -

T e

17 : showCloud()

8 : getListFunction(fileCount)

9: calVariable()

10 : getNumVariable(fileCount) -

11 : getListVariable(fileCount) o

| I 12 : calPreprocessor()
13 : getNumPreprocessor(fileCount)

14 : getListPreprocessor(fileCount) ™
b 15 : calAnnotation()
16 : getNumAnnotation(fileCount)

-16 -
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4. Display Sync

% Controller Calculate

Lifelinel: User

i 1:displaySync(pointerNum) . :

2 - tempLine = getLineSync{pointerNum) o ;

3 : tempFunction := getFunctionSync{pointerMNum) o :

4 - tempVariable := getVariableSync(pointerNum) o :

5 : tempPreprocessor = getPreprocessorSync(pointerNum)

6 : tempAnnotation = getAnnotationSync(pointerNum) :

e nnnnnnnnn snnnnnnnnnmneemne s

7:GUI

-17 -
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File

-name: string

-numlLine: int

-numFunction: int

-numVariable: int
-numPreprocessor: int
-numAnnotation: int

-listFunction: ArrayList<string=
-listVariable: ArrayList<string=
-listPreprocessor: ArrayList<string=>

+gethame(): string

+getMumLine(): int

+gethumFunction(): int
+getNumVariable(): int
+getNumPreprocessor(): int
+getNumAnnotation(): int
+getListFunction(): ArrayList<string>
+getListVanable(): ArrayList=string=
+getlistPreprocessor(): ArayList<string=
+sethlame(termpMame): void
+setMumLine(tempMNumLing): void
+sethumFunction{tempMNumFunction): void
+sethumVanable(tempMumVariable): void
+sethumPreprocessor(tempMumPreprocessor): void
+sethumAnnotation(tempNumAnnotation): void
+setlistFunction(tempFunctionMame): void
+setlistVariable(tempVariableName): void
+setlistPreprocessor(tempPreprocessoriame): void

Activity 2145. Define Design Class Diagrams

Controller

-folderPath: string
-numfFile: int

-files: ArrayList<File=
-fileCount: int
+centerMum: int
-pointerMum: int
-tempLine: float
-tempFunction: float
-tempVariable: float
-tempPreprocessor: float

Analyze

+source: Arraylist<string=

+analyzeFile{fileCount): void
+analyzeLine(fileCount): void
+analyzeFunction(fileCount): void
+analyzeVanable(fileCount): void
+analyzePreprocessor(fileCount): void
+analyzeAnnotation(fileCount): void

-18 -

-tempAnnotation: float

+displayMain(): void
+displayResult(): void
+displaySync(): void
+selectFolder(): string
+start(): void
+changeCenter(): void
+mkFilelnstance(): void
+showDialog(): void
+showError(): void
+showkeolderPath(): void
+showCloud(): void

Calculate

-syncRate: float][]
-centerMum: int
-fileCount: int

+calFile(): void

+calline(): void

+calFunction(): void

+calVariable(): void
+calPreprocessor(): void
+calAnnotation(): void
+setNumCenter(pointerMumy): void
+getLineSync(pointerMum): float
+getFunctionSync(pointerMum): float
+getVariableSync{pointerMum): float
+getPreprocessorSync(pointerMum): float
+getAnnotationSync(pointerMum): float
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Activity 2146. Design Traceability Analysis

W

i

Operation in sequence diagram
Select Folder

Start

Analyze File

Analyze Line

Analyze Function

Analyze Varable

Analyze Preprocessor

Anzlyze Annotaion

Change Center

Calculats Sync-Rate

Calculate Line Syne-Rate
Calculats Function Sync-Rate
Calculste Varisble Sync-Rate
Calculate Preprocassor Syne-Rate
Caleulate Annotation Sync-Rate

Display Syne

Operation in interaction diagram
— salectFolden)

*  showlialog(l

®  showError

"' showkolderPath)
* spartf)

¥ mkFilelnstamce{)
* analyzeFile)

l Ill " analyzeline()

| 1 " analyzeFunction)
I'I * analyzeWariable()

\\" analyrePraprocesson])
I',' analyzeAnnaotation(l
I'.' displayResult()

I* changeCenteri}

T satMurmCenter)

\ ¥ calFila)

‘|\ " calline(}
\ T gethumLined
1 " calFunctioni])
] ¥ getNumFunction(}
'I ¥ getlistFunction])
" calvariable)
V1T gethumVariabled
| i getlistVariable()
| " calPreprocessori)
| |7 getNumPreprocessori)
I'I ¥ getlistPreprocessor]
| calbnnatstiond)
I'I' getMumAnnotationi)
I showCloud)
¥ displaySyns)
¥ getlineSynd)
" getFunctionSynoll
¥ getVariableSyne)
T getPreprocassorSyncll
¥ getAnnotationSync()

-19 -

displayMain{}: woid
v \\‘ 4 displayResulti): void
Vs T

{ 4 displaySyncik void
.':‘ selectFolderi): string
1|- start{): void

;‘.‘ changeCanter(}: woid

mikFileinstance(): void

i
Y ,' -."

4 IR
‘-\\". |'I \?. .* showDizlog(): void

| I\* showErron): woid
| ¥ showFolderpath): void

\:. \.‘L". & showCleud(): void
IR

Class

Contraller

-1"\.)‘ analyzefilaifileCount): void

| A }' analyzelinelfileCount): void
|I Y BT
\'\.\1.\\‘ analyzeFunctionifileCount) void
LAY
1 I\Ii,‘li!-,i analyzeVariableifileCount): void
I| 1\\

| ,.\i analyzePreprocessonifileCount) woid
i
¥ analyzeAnnotationifileCount): vaid

Analyzs

4 calFile(: void

calline() void

14 1 calFunction(): woid
T o
i "l-’l'." calVariablef}r void

1
17| |« calPreprocessor(: void
1la

. cal&nnoation]): woid
£

I."' sethumCenteripointerium]: void

4 getVariableSyncipointeriumy: float
{
/

!
":|':|"4 getPreprocessorSynclpointerium): float
I|| )

5.!4 getAnneotationSyndpointeridum]: fleat

Caleulate

| getMamell: string

1

I getMumlLine(l: int

1, 1

| I'," getMumFunction(: int

.+ gatMumiarizble(: int

I'IK getMumPreprocessor() int
i III|II|II getMumAnnotation(): int
! |\ getlistFunction(): ArrayList<string=
L]

'.I" getlistWariablel): Araylist<string>

¥ getlistPreproceszon): Amaylist<sming>
setMame(tempMamel void
sethumLine{tempMumline} void
setNumFunctionf{tempilumFunction): woid
sethumVariable{tempMumiariable): void
setNumPreprocessoritempPreprocasor): void
setNumAnnotation(tempNumAnnotation): void
setlistFunction{tampFunctionMame}: void
setlistVariable(tempVariableMame) void

setlistPreprocessoritempPraprocessoriamel. woid

File



