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Phase 2110. Revise Plan

OOPT Stage 1000 <Plan and Elaboration> E 1Al Version. 4 =4

Phase 2120. Synchronize Artifacts

OOPT Stage 1000 <Plan and Elaboration> E 1Al Version. 4 =4

Phase 2130. Analyze

Activity 2131. Define Essential Use Cases

Use Case Select Folder
Actor User
Purpose Hug AA AE MYS0| S0U=E EHE MEiDHCE
Overview AFEAZE &4 AE MYS0| S0UA= EEH Z2E MESL
Type Primary & Evident
Cross Reference R.2(Analyze File)
Pre-Requisites N/A
Typical Courses | (A) : Actor, (S) : System
of Events 1. (A : AHEAZE B0 ME HHES SFEC
2. (5): BH M TS ==t
3. (A): AAEAZE EEE IETHTE
Alternative N/A
Courses of
Events
Exceptional HIE AR 425 HESIYE 42 2F HAIXE EBEEeR &
Courses of | 2Lt
Events
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Use Case Analyze File

Actor -

Purpose a2 AE OIS M50 2X|E Ao Zest §EE JtE%
Ct.

Overview AAE LHOA TS 24 TtCt

Type Primary & Hidden

Cross Reference

R.2.1(Analyze Line), R.2.2(Analyze Function), R.2.3(Analyze Variable),
R.2.4(Analyze Preprocessor), R.2.5(Analyze Annotation)

Pre-Requisites

R R CEE L

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

of Events 1. (S): A" LHo|M IS 2ATHCL
Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Use Case Analyze Line

Actor -

Purpose oA AL Ol 2tQl =& 243101 ZitgtES MYttt
Overview A" Lo M 2tel =& 2A{tC}

Type Primary & Hidden

Cross Reference

R.2(Analyze File)

Pre-Requisites

4sA AE DUl ZHO| HAXO=Z 0|2O0|KO} S},

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

of Events 1. (S): A" LHOM 2tel =5 A otrt
Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events
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Use Case Analyze Function

Actor -

Purpose a2 AL mpUol g9l Jfeet O0|ES w40ty ZAugts MT
ohLt.

Overview A28 LHOA gt=2| Tlf=2F O|ES =Mttt

Type Primary & Hidden

Cross Reference

R.2(Analyze File)

Pre-Requisites

AA AL TAO| AST(Abstract Syntax Tree)7t 44 E|0OF SHC},

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

of Events 1. (S): A" WM g2 742t O|ES 4ttt

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Use Case Analyze Variable

Actor -

Purpose oA FE MUS| B9 et O|ES 24310 AMits N
ohCt

Overview A28 LHOA 0 Ji42f 0|52 =440ttt

Type Primary & Hidden

Cross Reference

R.2(Analyze File)

Pre-Requisites

A2 AE TYUO| AST(Abstract Syntax Tree)7t 444 £|0{OF StC}.

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

of Events 1. (S): A2 WolM B0 72t O[S S M BHCt
Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events
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Use Case Analyze Preprocessor

Actor -

Purpose a2 IE ol FANIZ|Z|Q Tl O|§S E45t0 ZMUS
X getrt

Overview A28 Lo EXE[7|9f 72t O|§S 24Tt

Type Primary & Hidden

Cross Reference

R.2(Analyze File)

Pre-Requisites

AA AL TAO| AST(Abstract Syntax Tree)7t 44 E|0OF SHC},

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

of Events 1. (S): M2" WM TXNE[7|el i+t 0|2 ZMTtrt
Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Use Case Analyze Annotation

Actor -

Purpose oA AL OhUol FMo| 5 EM45t0 ZutgtE METLt
Overview A" LM =49 Ti+& EAM ot

Type Primary & Hidden

Cross Reference

R.2(Analyze File)

Pre-Requisites

A2 AE OO AST(Abstract Syntax Tree)7t 444 £|0O0F BtC}.

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

of Events 1. (S): A" WM FMo| Ji=5 FASHT.
Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events
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Use Case Change Center

Actor User

Purpose Ho 7|&0| &l &4 ZE nids HFoHO
Overview AFEAZE 44 AE IS MESHO J7|&2 Bt
Type Primary & Evident

Cross Reference

R.4(Calculate Sync-Rate)

Pre-Requisites

A2 AC THY £40] YYFOE ARE0[0f FhCt,

Typical Courses | (A) : Actor, (S) : System
of Events 1. (A) : AFEAZE BjO 22RE0A AA IE IS MEis
Ct.
2. (S): 7|&F0| HHEIL]
Alternative 1. (A): AFEAE 2| AEOM &4 FE MtUS IEISHTT
Courses of | 2. (S): 7|&0| HAEICE
Events
Exceptional N/A
Courses of
Events
Use Case Calculate Sync-Rate
Actor -
Purpose =45t 7t5eh EE HWslY LX|ES ALhetot
Overview 2ME HO|EE HIEOoZE AIAH” LHON LX[E2 A btstCt.
Type Primary & Hidden

Cross Reference

R.4.1(Calculate Line Sync-Rate), R.4.2(Calculate Function Sync-
Rate), R.4.3(Calculate Variable R.4.4(Calculate

Preprocessor Sync-Rate), R.4.5(Calculate Annotation Sync-Rate)

Sync-Rate),

Pre-Requisites

AA AE D4 2£40| HAMOR 24E 500} St

Typical Courses

of Events

(A) : Actor, (S) : System
1. (S): 4% HO|HE H
otCt.

wako] A[AF WM ZXES A

Alternative
Courses of

Events

N/A

Exceptional
Courses of

Events

N/A
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Use Case Calculate Line Sync-Rate

Actor -

Purpose =AMt 2tel =5 Hjust LR[S ALttt

Overview 245 22l =8 HIEHoE A|AE” oM LK ALtstCt

Type Primary & Hidden

Cross Reference R.4(Calculate Sync-Rate)

Pre-Requisites AA AL OHY 2M0| YaXoZ 2bF E|0{0F $HCt

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

of Events 1. (S) : 4% 2t =5 1t A2 oM LXES 7
AbotCt,

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Use Case Calculate Function Sync-Rate

Actor -

Purpose =4t eh9f T2t O|E& H|Wote X|&5 Aottt

Overview =40t g0 It OS5 B2z AXH LM LXES

A AFetrt

Type Primary & Hidden

Cross Reference R.4(Calculate Sync-Rate)

Pre-Requisites AA AL OiY EMo| HMXHOZ 2AZ E|0{OfF SHCt.

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

of Events 1. (9 : 4% &2 /=2t 0|E2 HWSH| A[AHE LHOM
YRS Aot

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events
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Use Case Calculate Variable Sync-Rate

Actor -

Purpose = Aot B0 V42t O|FS H|WSI0] LX|ES ALt

Overview =4 B0 et O|FS HIE2Z Al2HE LM LXES
A AFetCt.

Type Primary & Hidden

Cross Reference

R.4(Calculate Sync-Rate)

Pre-Requisites

a2 AE DY 240| YYEHOZ 2EE0{0F pHCh

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

of Events 1. (S) : 4% B2 52 0|55 H|WSI0 A[AE L{O|A
LRES Aot

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Use Case Calculate Preprocessor Sync-Rate

Actor -

Purpose =4t FKXe2[7|9] V42t O|§& BH|lust LX|&& A Lhetrt

Overview 245 MN7|9] =2t O|ES HIE2E A|AH L{OM LX|&

= AlLrottt
Type Primary & Hidden

Cross Reference

R.4(Calculate Sync-Rate)

Pre-Requisites

4+~ AC OHY 2M0| HaEoz

2= |00 oHC}

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

of Events 1. (S) : BAMB MK2|7|9 7§24 O|2S H|W3BI0] A|AE Ljof
M LRES AlLheto)

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events
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Use Case Calculate Annotation Sync-Rate

Actor -

Purpose =Aeh 49| Jf+E HWSt0o] UX[ES Aottt

Overview =4t FH9| 5 HIE2Z A2 oM X ALhet
Ct.

Type Primary & Hidden

Cross Reference R.4(Calculate Sync-Rate)

Pre-Requisites AA AL OHY 2M0| YaXoZ 2bF E|0{0F $HCt

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

of Events 1. (5) : 24 F42| W5 Husty AA"” oM LX&S

Al LhetCt.

Alternative N/A

Courses of

Events

Exceptional N/A

Courses of

Events

Activity 2132. Refine Use Case Diagrams

Analyze Ch Calculate
Annotatlon Selscl Folder C ange Annotation
enter Sync-Rate

indluc inclucie:
Analyze e Calculate » v, Ca\culate
p Analyze File Sync-Rate Preprocessor
reprocessor Y Sync-Rate
vv,l
Caleulate
Analyze Line Line Sync-
Ana\yze Rate alcu\ate
Varlab\e

Variable
Calculate Sync Rate
Function

Sync -Rate

Analyze
Functlon

-10 -
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Activity 2133. Define Domain Model

AST

File

+path: string

+name: string

+numLine: int
+numFunction: int
+numVariable: int
+numPreprocessor: int
+numAnnotation: int
+listFunction: string(]
+listVariahle: string[]
+listPreprocessor: string]]
+ast: IAST TranslationUnit

Display

+numCenter: int

+displayMain(): void
+displayResult(): void
+displaySync(): void
+zelectfFolder(): string
+changeCenter(): void

Calculate

Analyze

-syncRate: float]][]

+makeAST(): void

+analyzeFile():

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

+numCenter: int

: +numCompare: int
void

+calFile(): void
+calline(): void
+calFunction(): void
+cal\fariable(): void
+calPreprocessor(): void

void

+calAnnotation(): void

Activity 2134. Refine Glossary

Term Category Remarks

Display Class ALBAHOI A 4E 2tHE FHKF= 2L

File Class =ME 22 IE O JEE KD Us
=

Analyze Class AN AC OUdZ 2M5= s

Calculate Class =ME FEE H|usto] X282 ALSt=
E ks

AST Class AST(Abstract Syntax Tree)2} EtE =l S

Display.numCenter: int Attribute | ®Xf 7|FEO| k= &2 FE OHYUS| My

File.path: string Attribute | AFEX}IE MEESH B HE

File.name: string Attribute | &2 IE mMAUO| 0|2

File.numLine: int Attribute | &A FAEQ| 219l

File.numFunction: int Attribute | &2 FEO| Thg= T4

File.numVariable: int Attribute | A& TEQ| B Ji4

|
—_
—_
|
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on(): void

File.numPreprocessor: Attribute | &2 IEQ| MMZ|7|

int

File.numAnnotation: int Attribute | &4 FEQ| FM 4

File.listFunction: string[] Attribute | &2 FEQ| &t 0|2 EE

File listVariable: string[] Attribute | & FEQ| B 0|2 EE
File.listPreprocessor: Attribute | 22 FES| MKZ|7| 0|2 =2

string[]

File.ast: Attribute A4 FEO| AST(Abstract Syntax Tree)
|IASTTranslationUnit

Calculate.syncRate: Attribute | 7|& &2 IE OGNt LKA ~A AE I}
float(][] =9 dX|&

Calculate.numCenter: Attribute | X 7|&E0| £l &4 AE IOl Mz

int

Calculate.numCompare: | Attribute | X Xl AL SO A4 FE Ol H
int =3

Display.displayMain(): Operation | 0|2l 2tHE E2dt= HAE

void

Display.displayResult(): Operation | A1} $tHZ FHo= AL

void

Display.displaySync(): Operation | &X|E1t FA =S =H5l= HaE

void

Display.selectFolder(): Operation | 20 ME 3HZ FHos HAE

string

Display.changeCenter(): | Operation | 7|& &2 AE OtYS HASI= HAE

void

Analyze.makeAST(): void | Operation | AST(Abstract Syntax Tree)S d4st= HAE
Analyze.analyzeFile(): Operation | &4 I[E mMAS FA5l0] YEH=E 7t55=
void HAE

Analyze.analyzeLine(): Operation | &4 TE LYol 2ol =& M50 HEE
void 7tE%te HAaEs

Analyze.analyzeFunction | Operation | 22 AE MAO| stxE BMsl0] YEZ It
0: void S0t HAE

Analyze.analyzeVariable( | Operation | &4 FE IO HE BEMsio JEZ 7}
): void S0t HAE

Analyze.analyzePreproc Operation | & IFE OOl MMZ|7|E MY HE
essor(): void E 735t HaAE

Analyze.analyzeAnnotati | Operation | 22 AE MAS| FMZ BMsl0] YEZ I}
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Calculate.calFile(): void Operation | 24510] 7t58t EEE H WS YX22
ALSte HAE

Calculate.calLline(): void | Operation | 2t2l = 24 FEE HUWSH XS AL
St HAE

Calculate.calFunction(): Operation | & 24 FEE HWsH X2 ALt

void = HaxE

Calculate.calVariable(): Operation | = 24 FEE H|WSY LYX|g2 ALt

void = HaxE

Calculate.calPreprocesso | Operation | ®X2[7] 24 FHEE HUWSHY LX|ES A

r(): void MEtE HAE

Calculate.calAnnotation( | Operation | 4 4 HEE H LS LX|ES ALtst

): void = s

Activity 2135. Define System Sequence Diagrams

Use Case Name of Actor-Activated Event

1. Select Folder 1: selectFolder()
2. Analyze File N/A

3. Analyze Line N/A

4. Analyze Function N/A

5. Analyze Variable N/A

6. Analyze Preprocessor N/A

7. Analyze Annotation N/A

8. Change Center 1: changeCenter()
9. Calculate Sync-Rate N/A

10. Calculate Line Sync-Rate N/A

11. Calculate Function Sync-Rate N/A

12. Calculate Variable Sync-Rate N/A

13. Calculate Preprocessor Sync-Rate N/A

14. Calculate Annotation Sync-Rate N/A

-13 -
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System

1: selectFolder()

System

1: changeCenter()

Use Case
Select Folder
1. AMBXIt B ME HES S2C}, User
2. B4 M 3lHZ =HDICL
3. AMEAZE EHE MEiDHCE
Use Case
Change Center
1. AMBX7L EfO E2tRE E& 22E User
of EE AA [C MAS Mes
ct
2. Hlm 7|&F0| E= a4 FLE 1|
HZ It

Activity 2136. Define Operation Contracts

Use Case

Name of Actor-
Activated Event

System Operations

1. Select Folder

1: selectFolder()

selectFolder();

2. Analyze File N/A analyzeFile()

3. Analyze Line N/A analyzeline()

4. Analyze Function N/A analyzeFunction()

5. Analyze Variable N/A analyzeVariable()

6. Analyze Preprocessor N/A analyzePreprocessor()
7. Analyze Annotation N/A analyzeAnnotation()
8. Change Center 1: changeCenter() changeCenter();

9. Calculate Sync-Rate N/A calFile();

10. Calculate Line Sync-Rate N/A calLine();

11. Calculate Function Sync-Rate N/A calFunction();

12. Calculate Variable Sync-Rate N/A calVariable();

13. Calculate Preprocessor Sync-Rate N/A calPreprocessor();
14. Calculate Annotation Sync-Rate N/A calAnnotation();

- 14 -
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Name selectFolder()

Responsibilities | H[& A AE NIYS0| E0JYE EHE MESE B2 =9
oot

Type System

Cross Reference System Function : R.2
Use Case : Analyze File

Notes ALEXZE 24 AE WAO] SO/UE EHE HESICL

Exception HIESHe 20 422 8% 20 W8 0| X =0t

Output ool ot Fof AEAZE MBS 2E Zd=27b LHEFHCE

Pre-Conditions AFEXZE O QL =tEH FoAM 20 U8 HES FECt

Post-Conditions N/A

Name changeCenter()

Responsibilities Hlw 7|&0| &l A4 AE OtYE HABICE

Type System

Cross Reference | System Function : R4
Use Case : Calculate Sync-Rate

Notes AR MEig 44 BE MAUS 7|FO2 MMICL U HE
D21g MUY 29 M WM 24 3= OjUg JFo=
gt

Exception N/A

Output Zit 2 HO| LtEfLt= B ZDntoF HFEIC

Pre-Conditions AFEARZE Ef EEtRE Es 2[2E0M &2 FE oY 0|52
+EL.

Post-Conditions | Display.numCenter0| 7|&0| &&= A& FE M7} XZEEIC

- 15 -
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Activity 2137. Define State Diagrams

<State Diagram for “Display”> <State Diagram for “Calculate”>

[ ] e
l - _7\\5 Select Folder l

/ Uncalculated

Display Result

Calculate File
[numCenter = 0]

~
Display Sync ‘-/

N

\ Change Center

Result of [numCenter = i] Calculated

I‘
<

Filefi]

Change Center
<State Diagram for “File">

Change Center ‘/ \ v

[
l - Recalculated
Unanalyzed

Analyze File

Analyzed

Activity 2138. Refine System Test Case

Test Test &5 Description Use Case System
Number Function
1-1 20 M| AEXE dEfpt EHol =RV B 1. Select | R.1
Al £ FilepathO & S0{Zt=X| =Ql | Folder
oLt
1-2 24 M | B2 dY HES =:S O 24 |1 Select | R.1
Alg MEd FO| & LIEtLI=X| =QIBCE | Folder
1-3 24 JE ) AEAE dEioE B0l d=Ut F | 1. Select | R.1
Al HHOZ EYHE| =X oIt} Folder
1-4 24 dH | HEdHe 20 Z2E WHESIYS | 1. Select | R.1
Al 4% 2F HAIX[7F Y 22 Lt | Folder
EtLt=X| =HQlotrt
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Activity 2139. Analyze (2030) Traceability Analysis

System Test Case
20 dd A
o 2

2tel 3j-

i

AlE

>

24 Mg

3

0
-+
HL
ax
5

217 #4 A"

o

[
Rl
HI
1
>
ot

[l
ot

i
H
1

A

=
=l

bl

)

M
E
ne
re

Z AlE

g

e
e
o
2

A AR

it

2tel JHa= 2XIE Ak Al

B YNE AL A
U4 YRS AN AIY

Eal

2

T YAE A A

27 YRS AL AE

R1
R2
R21
R22
R23
R24
R2.5
R3
R4
R4
R4.2
R43
R4.4

R4.5

System Function
Select Folder
Analyze File
Analyze Line
Analyze Function
Analyze Variable
Analyze Preprocessor
Analyze Annotaion
Change Center
Calculate Sync-Rate
Calculate Line Sync-Rate
Calculate Function Sync-Rate
Calculate Variable Sync-Rate
Calculate Preprocessor Sync-Rate

Calculate Annotation Sync-Rate
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Use Case
Select Folder
Analyze File
Analyze Line
Analyze Function
Analyze Variable
Analyze Preprocessor
Analyze Annotaion
Change Center
Calculate Sync-Rate
Calculate Line Sync-Rate
Calculate Function Sync-Rate
Calculate Variable Sync-Rate
Calculate Preprocessor Sync-Rate

Calculate Annotation Sync-Rate

Operation
selectFolder();
analyzeFile()
analyzeLine()
analyzeFunction()
analyzeVariable()
analyzePreprocessor()
analyzeAnnotation()
changeCenter();
calFile(;
calline();
calFunction();
calVariable();
calPreprocessor();

calAnnotation();



