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Activity 2041. Design Real Use Cases

Use Case 1. Load File

Actor User

Purpose 7|1Zol Aemtels 2820t

Overview 770 2 S 0lofst| 8l s =20
Type Primary and Essential

Cross Reference

System Function: R 1.1

Use case:
Pre-Requisites N/A
Ul Widgets Window 1

Typical Courses

of Events

(A): Actor, (S): System
1. (A) User 7t Window 12| U & 2 &|stC}
2. (A) 222 XY oS HENSHT

o

3.(S) Task O 22{= LS NZEBC)

Alternative Courses

N/A
of Events
Exceptional Courses MEASH TH O txt Lt 0| OFL| ALt R 2 SHA| QICHH XS
of Events F| At
Use Case 2. Save File
Actor User
Purpose LSO oS Mt
Overview FX7t AU E0 o2 KTt
Type Primary and Essential

Cross Reference

System Function: R 1.2

Use case:

Pre-Requisites

LSl oh2 o] =X OoF ot

Ul Widgets

Typical Courses

of Events

(A): Actor, (S): System
1. (A) User 7} Window 12| Vv & Z&/SHC}
2. (A) M% 42t Y O|F2 MEfStCt,
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3.(S) Task Off FH&|0f A= HYLIES THE O

X ZetCt.
Alternative Courses 2. (A) Bt Load Fileg &6l =22 & o|2tH ==
of Events oo We= ME St
Exceptional Courses

N/A
of Events
Use Case 3. New Category
Actor User
Purpose M=z2 7tH 22| E 4-dotrt.
Overview AL&AZE ME2R FHH 12| & 4 dotT)
Type Primary and Essential

Cross Reference

System Function: R 2.1

Use case:
Pre-Requisites N/A
Ul Widgets Window 1
(A): Actor, (S): System
1. (A) Window 12| | £ S&/5t2 Hd 7tH| 2|2
Ui,
Typical Courses 2. (A) Window 12| J & &l3%tiC}.
of Events 3. (S) Task 2| category E|AE0| {22 category E
Mo Ft3iC,
4. (S) Window 12| F Off ZHXI=l category 2| AEE
it
Alternative Courses
N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 4. Remove Category
Actor User
Purpose AHEl CategoryE AN BHCH
. AEXZE AR HEZ 2 S Category 252
Overview N
At sk

21




2017-SMA-T6-OOPT 2040-Ver 3.0

Type Primary and Essential

System Function: R 2.2
Cross Reference
Use case: “Calculate”

Pre-Requisites Ol StLt O| A9 Category &= 0| EXHICL,
Ul Widgets Window 1, Window 3
(A): Actor, (S): System
Typical Courses 1. (A) Window 12| H & Z&l$tCt.
of Events 2. (S) Window 32 3lHO| == stct,
3. (A) Window 32| A £ 22/$tC}

Alternative Courses ) N
3. (A) Window 32| B £ Z&lotrt.

of Events
Exceptional Courses
N/A
of Events
Use Case 5. Modify Category
Actor User
Purpose SiE Category B +=d3tCt.
. AEXZE AMH HES FEW ST Category =2
Overview N
At STt
Type Primary and Essential

System function: 2.3
Cross Reference

Use Case:
Pre-Requisites O] SfLt O| 49| Category &=0| EXHTICL,
Ul Widgets Window 1

(A): Actor, (S): System

) 1. (A) Window 12| AE 2 &|3ICt

Typical Courses N o
2. (A) Category O| S0|Lt H= & E}O|HSIO| =7t

of Events
3. (S) A4I=l Category List & Window 12| F 0O
Elaiaia

Alternative Courses
N/A

of Events

Exceptional Courses
N/A

of Events

Use Case 6. New Representative value

22
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Actor User
Purpose MY & Representative value 58 M-d3Hct
. ArEX7E M HES F2T ST Representative value
Overview SO0 AHAMS
%I'—|E o oon_H:I'.
Type Primary and Essential

System function: 3.1
Cross Reference
Use case: "Calculate”

Pre-Requisites Representative valueZt ‘44 & CategoryZt =X 8l{OF BtC}.

Ul Widgets Window 1

(A): Actor, (S) System
1. (A) Window 12| EE S&|stct.

Typical Courses 2. (S) #X MEHEI Category Ol Representative value

of Events £ Mz ddstrt
3. (S) Window 12| B Off {22 Representative value
g

wotel Ect

Alternative Courses

N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 7. Remove Representative value
Actor User
Purpose M7 £l Representative value &5 AK|StCE
. AEXZE AN HES F+2W ST Representative value
Overview oo N
d=S A
Type Primary and Essential

System function: 3.2
Cross Reference
Use case: "Calculate”

Pre-Requisites HO{ & SfL} 0|4 9| Representative value &50| EX|{$trt,
Ul Widgets Window 1, Window 3
(A): Actor, (S): System
Typical Courses 1. (A) Window 12| D & Z&|3stct.
of Events 2. (S) Window 3S 3}HO| =gt
3. (A) Window 32| A & FE2C}
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4. (S) Category 0| A 3§ F &|= Representative value
=S ATHISHT

o

Alternative Courses

3. (A) Window 32| B & +2rC}.

of Events
Exceptional Courses
N/A
of Events
Use Case 8. Modify Representative value
Actor User
Purpose M7 £l Representative value 52 +stCt
. A XE7L Representative value =2 MEHSI S
Overview .
SHBICL
Type Primary and Essential

Cross Reference

System function: 3.3

Pre-Requisites

Use case: “Calculate”

Ul Widgets

HMO{ & St} 0|4 2| Representative value &50| EX{$HCt,

Typical Courses

of Events

(A): Actor, (S): System

1. (A) Window 12| B & S &3t}

2. (A) Representative value2| O| &2 +="g3tCt.

3. (S) Window 12| B 0 8 E|= Representative value

g=s 850 SEotct

Alternative Courses

N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 9. New Constraints
Actor User
Purpose MZ& Constraints &322 MAMstct,
Overview AEX7F M2 Constraints &3S A AT}
Type Primary and Essential

Cross Reference

System function: 4.1

Use case: "Calculate”

24
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Pre-Requisites N/A

Ul Widgets Windows 1

(A): Actor, (S): System

Typical Courses 1. (A) Window 19| S & S&stiCt.
of Events 2. (S) Window 12| K Off \f22 Constraint @52
=2sict,
Alternative Courses
N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 10. Remove Constraints
Actor User
Purpose Constraints® =2 At H|SHCt,
Overview AFE X7} Constraints&t =SS AHK| SHCL,
Type Primary and Essential
System function : 4.2
Cross Reference
Use case : “Calculate”
Pre-Requisites HOj & StLt O| 42| Constraints®=0| RU0{OF SHC},

Ul Widgets Window 1, Windows3

(A) : Actor, (S) : System

1. (A) Window 12| ME 2 &/t

Typical Courses 2. (S) Window 32 2}H0j| E33tCt.

of Events 3. (A) Window 32| A & ZE&|3tC}.
4. (S) Representative Value O A{ ConstraintE
APH| S}

Alternative Courses N
3. (A) Window 32| B & & &!/%trt,

of Events
Exceptional Courses
N/A
of Events
Use Case 11. Modify Constraints
Actor User
Purpose Constraints® =52 =82t

25
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Overview

A X}7L Constraints& =22 =ML},

Type

Primary and Essential

Cross Reference

System function : 4.3

Use case : “Calculate”

Pre-Requisites

MO| £ &fLt O] 49| Constraintsef=0| QU 0{OF stC}.

Ul Widgets

Window 1

Typical Courses

of Events

(A) : Actor, (S) : System

1. (A) Window 12| K & S&/2tCt
2. (S) Window 12| K 0| Constraints &5& 20 &C}.
3. (A) ConstraintsS Window 12| K Of| A{ M EHSIC}

4. (S) Window 12| K 0f MEHEI ConstraintsE
EHotct

=

r

Alternative Courses

N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 12. New Property
Actor User
Purpose MZ2 Propertyst =S 4-dstct
Overview AHEXE7F M 22 Property3t S M g3HC}H
Type Primary and Essential

Cross Reference

System function : 5.1

Use case :
Pre-Requisites N/A
Ul Widgets Window 1

Typical Courses

of Events

(A) : Actor, (S) : System
1. (A) Window 12| Q 0fl PropertyS 2 &st11
Window 12| R2 2 &3t}
2. (S) Window 12| Q Off Y= El PropertyE 4445l
Task 9| Property ListOff X & stCt,
3. (S) Window 12| N Of ‘4 El PropertyE EO{ &L}
. (S) MM &l Property2t B Window 10 O, PE
A gsto] =Hotct.
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Alternative Courses

N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 13. Remove Property
Purpose Property& =& AK|SHCE,
Overview A X7t Property2t =2 AKX BHCE
Type

Primary and Essential

Cross Reference

System function : 5.2

Use case : “Calculate”

Pre-Requisites

0= StLt 0|42l Property2=0| A0{OF SHCE

Ul Widgets

Window 1, Window 3

Typical Courses

of Events

(A) : Actor, (S) : System

1. (A) : Window 12| PE Z2|3stC}
2. (S) : Window 32 %O =2
3. (A) : Window 32| A & 22[3
4. (S) : Sl ZE|= Property&=2 Task 2| property
ListOfl Af AFA|BHCE

Alternative Courses

3. (A) : Window 32| B £ Z2/siCt

of Events
Exceptional Courses
N/A
of Events
Use Case 14. Modify Property
Actor User
Purpose Property&t =& +'d¢tCt.
Overview A&7t Propertyd S =8 2HLY.
Type

Primary and Essential

Cross Reference

System function : 5.3

Use case :

Pre-Requisites

MO StLt 0|2 Propertyt=0| AO{OF SHCE
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Ul Widgets

Window 1, Window 3

Typical Courses

(A) : Actor, (S) : System

of Events 1. (A) : Window 12| N & Z&lstC}.
2. (A) : =3 Property 0|52 =3IC}
3. (S) : property ListOll Al SHE property2| O| &2 =7 3tCt.
4. (S) : Window 12| N Of =8l PropertyE
=3Btk
Alternative Courses
N/A
of Events
Exceptional Courses
N/A
of Events
Use Case 15. Calculate
Actor User
Purpose Zte| 2| oHE|N HIAEH O|AE ALttt
Overview Mo A0 20| HAE AHO|A AItE A 4AF BHCL
Type Primary and Essential

Cross Reference

System Function: 6.1

Use-Case: “Show Result”, “Filter”

Pre-Requisites

Show result & #

Ul Widgets Window 1
(S) : System
: 1. (S) Window 12| Z=710j| [}2} Test CaseS
Typical Courses of Events N
AlLrotrt

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use Case 16. Show Result

Actor User

Purpose e 2| THE|E HAE #HO|AE S8t

Overview TS 20| B0 HIAE AO|A ANE AA ot =
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Type

Primary and Essential

Cross Reference

System Function: 6.2

Use-Case:

Pre-Requisites

Show result A&

Ul Widgets

Window 1, Window 2

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Window 12| W & Z&lstr},
2. (S) Hdst ZHE M5t Mo L2

HIE'O 2 Test CaseS Al AtgiCH
3. (S) Window 2E 3}3H0| =|2C}.
4. (S) Window 22| A Of 2 E Test CaseE FHsIC},

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use Case 17. Filter Representative Value

Actor User

Purpose EHEO| ANE XESICE

Overview Property List2t =50 = Property 2|AE & MEHE
shE 0t HEHEl Test Caseft E3 oY,

Type Primary and Essential

Cross Reference

System Function: 6.2.1

Use-Case:

Pre-Requisites

Show result & #

Ul Widgets

Window 2

Typical Courses of Events

(A) : Actor, (S) : System
1. (A) Window 22| C 2| Representative Value &
Filtering ot2{= &=2| D Off M= 2L
2. (S) M3 &l Representative Value2t 2 &l Test
CaseE 2QIBtC}

’

3. (S) Window 22| A 0 Test CaseS ZH3sIC

o

L)

Alternative Courses of Events

)

=
=
1. (A) : Representative ValueS ME{SIX| Q=L

Exceptional Courses of Events

N/A

29
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Use Case 18. Filter Property

Actor User

Purpose SHYQ| ZAE ZEfiL}

Overview Property List 250 Q= Property 2|AE & MEE
g5t kel Test CaseTt E3BiCt,

Type Primary and Essential

Cross Reference

System Function: 6.2.2

Use-Case:

Pre-Requisites

Show result &I $#

Ul Widgets

Window 2

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Window 22| E 2| Property List & Filtering
Stele =2l F off M= otct.

2. (S) MEASE Property2t 2t E Test CaseE 2QISHCY.

3. (S) Window 22| A Of Test CaseE == ot}

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use Case 19. Provide HELP

Actor User

Purpose ABXOA =2 75 MS

Overview MEXZI E2L HES FE A 2L H2 Y =22
s M=

Type Primary and Essential

Cross Reference

System Function: 6.3

Use-Case:

Pre-Requisites

Show result &!H

Ul Widgets

Window 1, Window 2

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Window 12| X &, Window 22| HE
==t
2

. (S) Window 45 3}HO| == strt,

30
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Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use Case 20. Check True/False
Actor User
Purpose Test Case =& Z1tE XA BHCE
AEXZE ALt 2t HO|A HIAE HO| A0 CHE ZoHE T/FE
Overview
S =Rl
Type Primary and Essential

Cross Reference

System function: 7.1

Use case:

Pre-Requisites

Show result &3, T2 W HAE 3l

Ul Widgets

Windows 2

Typical Courses

of Events

(A): Actor, (S): System
1. (A) Window 22| B 0f| True / False

. = MEHSIC
2. (S) Window 29| G Of X|3=l &E{E £t

- 1=

Alternative Courses

of Events

N/A

Exceptional Courses

of Events

N/A
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Actity 2042. Define Reports, Ul, and Storyboards

1. Window 1

Make Category Partition Test Cases Ver.01

2EHolx|

6 Category / Value I Select I
L]

100 Model number

B OPTION
L |}

O mmr—m @ © Ie—'o— x

eﬂ ®

NEW

Category List

o Model number
Number of required slots for selected model

B
00

2. Window 2

Test case result

EZHoIx|

Qb 111 e

2> 121
3> [115][123] 2111 811
4> 115 124 211 341 421

5> 115 124 213 324 411 521 611

3. Window 3

Confirm

Will you?

ﬁp!ﬂv List @ e 0xpened Result

== 123422

cases

You can get

89 . 9% reduced cases

LOAD TEST FILE

SAVE TEST FILE

NEW CONSTRAINT

@ Test Result

Total 97 Cases
Related 1 7(8%) Cases
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Activity 2044. Define Interaction Diagrams

1. Load File
interaction Load file )
Actor Task
1:load_file i
>
! 2 : show_folderList
JI< ________________________________________
3 : select file
>|:|4 : load_work(FileReader freader)
2. Save File

interaction Save Result )

Actor Task

1 :save result

2 : select file

3 :| save

33




2017-SMA-T6-OOPT 2040-Ver 3.0

Actor Task

1 :input_categaory

2 - new_category(name)

stict ) ! 1: remove_cgr_action

[~ 2 - opinion
..................................... |

3 : confirm

‘opt removeConfirm J

[confirm == yes]

loop (0.) J

[i < cgr.rpvList.size()]

4 - remove_category{cindex)

5 : remave_rep_value(i)

6 : calculate(void)

w
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1: modify_category(cindex, name)

Actor Task Category

1: new_rep_value(cindex)

|| 2 - new_rep_value{void)

'
[

L

3 : calculate(void)

35
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Actor Category ‘ RepValue

strict
— 1 remove_action

| Constraints | | Property |

| |‘ 2 - opinion

3 : confirm

opt removeConfirm ] 4 : remove_rep_value(cindex, rindex)
[confirm == yes] 1

5 remove._const(rep, oldtype)

Toop (0.9 ) & remove_constirep, olfitype) =

isrepv.cstPropList size()] I.J

opt orphan )

[prop.cstPropList size() == 0]

I 0, ")
[loor 0.5 ] T ————

il

loop (0.) ) 8 remove_constirep, olfitype) =
i<repv.csilfPropList size()] I_J
T 9 remove_rdp_1
10 calculate(void) I‘J

Actor Task Category

1: modify_rep_value(cindex, rindex,name)

2 - modify_rep_value(rindex,name)

L 4
-

1 : new_const{cindex,rindex)

2 : add_const{repv, type)

|—| 3 : add_const(type)

h
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Actor Task Constraints Property RepValue

strict )

1 remove_const(cindex rindex,oldtype, type)

alt oldtypeUnmark J 2 : remove_const(repv, oldtype)

[oldtype == none || single | error] J

3 :remove_t

[oldtype == property || if_property] 4 remove_constrbpv, oldtype)

5 - remove_const(prop, oldtype)

6 : calculate(void)

Actor

strict
L 1: modify_t rindex oldtype type)

Constraints Property RepValue

alt oldtypeUnmark J 2 remove_const{repv, oldtype)

[oldtype == none || single || error]

3 : remove_
[oldtype == property || if_property] 4 remove_const(repy) LJ
5 - remove_ prop)
alt constSelectSwitch J
6 - add_const(repv, type) N
[type == single || error] I_J
7 - add

[type == property || type == if_property]
8 add_const(repv, type)

9 add_const{prop, type)

10 - calculate(void)

37
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Actor Task

1:input_property

.

2 - new_property(cindex,name)

Actor Task RepValue

1: remove_property(pindex)

A J

2 : remove_const(prop, type)

3 : calculate(void)

38
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Actor

1 : modify_property{pindex,name)

Task

Actor

Task

Result

1: show_result{void)

2 : combination(void)

loop (1) )

3 : new_resultList(repv,prop)

]
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Actor Task RepValue Result

i 1: FilterRepresentativeValue{cindex, rindex)

2 - mark_filter{void)

3 - make_filter_list(void)

Actor Task Property Result

1 - filter_property(void) h-

2 > mark_filter{veoid)

3 - make_filter_list(void).

40



Actor

1 : provideHelp(void)
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Task

Actor

Task

1:check_true_false(void)

2 : check(void)

Result

1]

=
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Activity 2045. Define Design Class Diagrams

Task

-fparse: String

~cgrList: ArrayList<Category>
~constraints: Constraints
-propList: ArrayList<Property>
-help: BufferedReader
~cindex: int

~rindex: int

-pindex: int

-ptype: String

-resultList: ArrayList<Resuit>
-resultList_filtered: AmrayList<Result>
-oldTestCaseNumber: int
-lesiCaseNumber: int
-testCaseNumber_filtered: int

+new_category(String name): void

+remove_category(int cindex): void

+modify_category(int cindex, String name): void

+new_rep_value(int cindex): void

+remove_rep_value(int cindex, int rindex): void

+modify_rep_value(int cindex, int rindex, String name): void

+new_const(int cindex, int findex): void

+remove_consl(int cindex, int rindex, String type): void

+remove_const(int cindex, int rindex, int cstindex, String type): void

+modify_const(int cindex, int rindex. int oldpindex, String oldtype, String type, Property prop): void

+new_property(String name): void

+remove_property(int pindex): void

+modify_property(int pindex, String name): void

+load_work(): void

+save_work(): void

+Filtering(): void

+check_filter(String type, int cindex, int rindex, int pindex): void

+check_true_false(int index): void

+calculate(): void

+sor(): ArrayList<Category>

+constAccount(): void

+workContainValue(Result result, Category category): void
ap! result, ArrayLi p) ) - void()

+SC yList<F roperty> 12)()

perty> I1, AmrayList

=)
[

Category

-name: String
-number: int
-rpvList: ArrayList<RepValue>

+new_rep_value(void): void
+remove _rep_value(int rindex): void
+modify_rep_value(int rindex, String name): void

Constraints

-noneList: ArrayList<RepValue>
-errorList: ArrayList<RepValue>
-singleList: ArrayList<RepValue>

+add_const(RepValue repv, String type): void
+remove_const(RepValue repv, String oldtype): void

RepValue

Property

-cstPropList: ArrayList<RepValue>
~cstifPropList: ArrayList<RepValue>

[ -name: String

-filter: boolean

-name: String

-number: int

~cstSingle: boolean

-cstError: boolean

-cstNone: boolean

-cstPropList: ArrayList<Property>
~cstifPropList: ArrayList<Property>
filter: boolean

+ifFlag: boolean

+add_const(RepValue repv, Sting type): void
+remove_const(RepValue repv, String oldtype): void
+mark_filter(void): void

0."

\ 1 .

+add_cons!(String type); void
+remove_const(String type): void
+add_const(Property prop, String type): void
+remove_const(Property prop, String type): void
+mark_filter(void): void

+isCompatible(): boolean

Result

+caseFlag: boolean
+comblList: ArrayList<RepValue>
+combListProp: ArrayList<Property>

+make_filter_list(void): void
+ void

“new_resullLis|(RepValue repv, Property prop): void

42
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Activity 2046. Design Traceability Analysis

Load File ——— » load_file() Load_work()
Save File save_file() - Save_work()
New Category new_category() 4 Select_file()
Remove Category *| remove_category() N ‘ New_category()

v
2

Modify Category modify_category() Remove_category()

New Rep. Value new_rep_value() » Modify_category()
Remove Rep. Value remove_rep_value() * New_rep_value()
Modify Rep. Value modify_rep_value () Remove_rep_value()

Y

New Constraints new_const() Modify_rep_value()

Remove Constraints » remove_const() New_const()
Modify Constraints modify_const() Remove_const() Task
New Property \ 5 new_property() Modify_const()

v

Remove Property remove_property() New_property()

Modify Property modify_property() Remove_property()

Ny

Show Result 2 calculate() Modify_property()

v

Filter Rep. Value show_result() Calculate()

v

Filter Property filter_rep_value() Combination()

12

Provide Help filter_property()

Filtering()

v

Check True/False provide_help() Check filter()

v

check_true_or_false() ProvideHelp()

Check_true_false()

New_rep_value()

Remove_rep_value() | Category

Modify_rep_value()

Add_const()

Constraints
Remove_const()

Add_const()

Remove_const() Property

Mark_filter()

‘ Add_const()

Remove_const()

RepValue
1 Mark_filter()
\ | | isCompatible()
\ 1 New_resultList()
\ Result

1 Check()

43



