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1004. Record Terms in Glossary

Term

Description

Remarks

Item
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Purchase
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User
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Message
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Msg

Message 2] 2Fo]
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ATof dsHE

Count

Mode

item ]
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Vending Machine
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* |dentify use cases
- LALICT VOLRILIE IVIACHING - 5 &2 50 Y= L= sl 1
- Identify use cases
- Use-cases by actor-based

- Set Up, Select Mode, Select Item, Purchase, Select

Venfication Code
- Use-case by evident-based
- Show Item, Check Stock Count, Update stock, Che
Create code, Show Code, Itern Out, Check Verifica
Message Request, Message Response

- Allocate svstem functions into related use cases

‘Use-cases by actor-based 0f Use-cases by evident-based Q1 'Set UP'0| Q! L|CH
Setup2 Fx == HHA| ST = UseCase 0|22 HiddenO| & LICH

Use-case by evident-based 0| A Use-case’s’ by evident-based2 2 Et =3 SEE
gLt

>3 A=

Identify use cases

- Use-cases by actor-based

Select Mode, Select Item, Purchase, Select advance payment, Read Verification Code
- Use-cases by evident-based

- Set Up, Show Item, Check Stock Count, Update stock, Check Payment, Inform

Location, Create code, Show Code, Item Out, Check Verification Code, Reset

verification code, Message Request, Message Response

KIHALE

o
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* use case diagram

system
oy g N ™
. show verification
R L set up show item audh
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< - select mode check stock count item out
N
Actor ( Y ( h
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\, J 1 SN v
check verification
R Lt purchase check payment enlle
\ A - A >y
S s A4 ™
select advance o reset verification
R Lt payment location inform code
" J N AN S/
read verification create verification
code code
— —

& ‘set up'2 hidden use caseZ actor?} 810]0F B}=L diagram &0M & Q= A2
dX JAsUCL

. UseCase®| & 22
(8l= =) — manage stock, advance purchase
msg request reply — message request, messge response
location inform — inform location
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- Draw a use case diagram
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o Describe use cases

+ 4 Show ltem

Use Case 4. Show Item

Actor MNone
Description - Abe A F A A 8] Ao el gl e FHs S £ 5E
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* 7. Update Stock
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RIS AR

* 12. Inform Location

Use Case 12. Inform Location
Actor None
Description 02 A7 2585 59 msg7t =243 B A3 = use case,
g A A A S 2% Ael e A1) A2 E FelEh

& - ARSAHA dEfE SEE 0oL s APRY| 2] /A& EEHELD - -
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& "ZF7I 2EE SEE NS0te use case” - "EA UEE SEE HS5t= use
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1009. Refine Plan (v2 p.19)
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* No.12 Location Inform

* Positive Test Case
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e JAVA QIC{E Ar2E = JDK HE E ZH0| M OFSHL| O},

- Resources
- Man Month : 5 Persons
= A Team Leader
* A Document Manager
= 2.3 Engineers
= Penod : 6 Days{ Around 20Hours)
- Hardware : Intel PC
- Software
= 085 : Windows 10
= Programming Language : JAVA

20
+ User Interface requirements

- User Interface requirements
- U7l A e oo} g}
- ASASSEARE T BAYC AT 5 glejok

“UI7H S 2HE0[0{0F THE THE S LIER 4 gl Hotm 8 B
£O[7{LE, S TE2 2 AHBHO0|OZ OfF RS A AL WK}

F7tE|ofOF ZLICE

- Software
+ 05 : Windows 10
* Programming Language - JAVA (JDK 1.8)
* Case Tool - draw 1o | miro.com
- Configuration Management
- Version Control System & 24
- Quahty Assurance Plan
- lteration 7}C} Technical Review & & # 3] o]t}
- Quality A F2E& T4 H3E el

- User Interface requirements

- fresh store 21371 2] UL Wl A vl =2 # o}

i
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OOPT 2030 : Analysis &A

o 2131. Define Essential Use Cases

RIS AR

* 1. Set Up (p.3)

* (ross Reference

Use Case 1. Set Up
Actor None
Purpose (business use casel] £%h)

Overview (business use casel] £

Type Hidden

Cross Reference | System Functions: R1.1, R1.2, R4.1, R24, R4.1

Use Case: “Message Request”, “Update Stock”, “Select Mode”

Pre-Requisites | N/A

& Q R42= 9 SLIQ7? (OOPT 2040 2A = OFAHZ}A])
A HSIHAM AH T &L CL

"R4.1"0| SZE|Y2LE MK FEEGLLL
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* Typical Course of Events
2.(5): "CtE DVvM2| 1 & HHop2CH — "CHE DVMS| A1 HEE 2ot

Ch'2 478 S,

3.(S): "KfE 7|0 DS YHO|= $HC}- — "BE XE7| KT YEE €G]

MOE
E #irh2 48 2eey

* Alernative Courses of Events

Alternative Line 1. (A3)2] 3-go] 3 o]} 2] & A5 T (A3)E A7} gl
Courses of Events );__.! A—I'ﬁ]-l_q.

Exceptional N/A
Courses of Events

Mol 82 CHE &5 AlLt2| 22| Aref| 7} ofL2f o 2% 2|0 Cier =& o[22
Exceptional Course of Events2 &7|&= Z0| H &3 2L}

= Alternative Courses of Events H|2| £H 2t&

2040 EXM2t SLoHA |XI5H7| 2/ 7| Z O|HIE /XIS fX|et A= THEHE

— [ S = )

RIS AL

* 2 Select Mode (p.4)

* Alternative Courses of Events

Alternative Line 1. Al 7}%] BE& F Al 49§ A5 @F7v] R 35§
Courses of Events
Exceptional N/A
Courses of Events
S AEE T2/ OIR A HE QEHe 2 F-AEY| =0 A Z7HX 2
SA0] Heots A2t & ASLITH T2H ST hRS ARIK 2ot
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Alternative N/A
Courses of Events

Exceptional N/A
Courses of Events

KIHAre

s 3. Manage Stock (p.4)

Cross Reference | System Functions: R1.3, R1.2, R2.4
Use Case: “Select Mode”, “Update Stock™

Pre-Requisites | N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
offvents |, (a2 #7490 g5 AnE Y@t

2.(S): & AiE Y E @

3.(S): “Select Mode™ & 2 8 g},

Altermative | Line 1. 71300 8% 4710 16l 288 #7148 A9, 428 Y48
Courses of Events | ., 510} 1ol = ghe).

Line 2. 572 A g Sl dlo|E & A5, F2A00

Exceptional | Line 1. 55 3%7 770& 2548 35 o8& 24410
Courses of Events | |0 » 517} 0 ujubo]wl ~22 9 g A4 & & @e

* Cross Reference

Select Mode= & =FHO0| B = AMH|S}41, Pre-Requisitesti| =71o1= 70| £&
L|c}.

* Pre-Requisites

Cross Referencel| 2=H 0 2} "7 0 22| E L ECH 2 S=HE|
C}.

rr

20|

ol
i
i
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s Typical Courses of Events

. (A2): =7}

=
=
—~$ﬂ%%ﬂ¢%

~ QIHOISE BB g

L]
— H =
Ch2 28 o} A 1s 222 LIEHS £Hoj7} ope L

» Alternative Course of Events

Line 2. "2%9| I E YUHO|E T AL, ZHAA|FICL" — "YU2E 20| E4U H2
MDY YN BT 22 ATk = THBL0] FY BESAL L

* Exceptional Course of Events

Line 2. “A{ 17} 0 O|2H0| B &2 & 4 HA|XE EHTCL:
(5]

=
20| 0 DIBIO|B A AISHE OfX| @1, RE 2 XY HAIKE SAVCLZ 47
seCEUn

= Cross Reference 2t Pre-Requisites M|2| +H 2t&
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Use Case

3. Manage Stock

Actor

Manager

Purpose

(business use case®l] 3T

Overview

(business use case] EF)

Type

Evident

Cross Reference

System Functions: R1.3, R1.2, R2.4
Use Case: “Select Mode™, “Update Stock™

Pre-Requisites

Al arate] e A

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
L (A2): $7he &R0 £3g e @k,

2.(8): YT SR o] TS SR,

3. (S): “Select Mode™ 5 4 3 g,

Alternative
Courses of Events

Line 1. 7]&ol) Sl A7]e) gl 25 713 A5, A28 35S
F718te el E g
Line 2. §18] 5 gko] S5
7 A 70

Exceptional
Courses of Events

Line . 8 E571 715 296t = A5 8 S Al 7,

= a2y
Line 2. FI]J—_"I'U ngto]H F 4 8M5 84 @, &R ® A AE

Elakide )

20402 M2t SLSHA 77| 2l & ¢=2 Jti= |X|Sts A2 TEHE.

KIEALe
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* 4. Show ltem (p.5)

Typical Courses
of Events

(Al): User, (A2): Manager, (A3): Other DVM, (S): System
1. (S): &8 FEE& 5 Bojgr)

Alternative
Courses of Events

N/A

Exceptional
Courses of Events

Line 1. {4 HEE F 29 “Select Mode™ & & 9 g}

¢ Typical Courses of Events

1.(5):"2E B2 25 HOjE0} - 207HK| & M= HEO|

VIEER

Use Case 4. Show Item
Actor None
Purpose (business use case®]| 7
Overview (business use case®l] E§H)
Type Hidden
Cross Reference | System Functions: R2.1, R1.2
Use Case: “Select Mode™
Pre-Requisites | & 780 = 4 el
Typical Courses | (Al): User, (A2): Manager, {A3): Other DVM, (S): System
OFEVENts = 1 (8):20714) g8 He W ES T nojzh
Alternative N/A
Courses of Events
Exceptional Line 1. 3 & W ES 729 “Select Mode™ & 4 3 3l
Courses of Events
K| H A
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* 5. Select ltem (p.5)

* Typical Courses of Events

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (8): System

of Evenis 1, (A1) AHg A7t Fod8t a4 8h S aE Hee
2.(S): B % & stol v “Check Stock Count™ & 2 3 8hc),
3-1.(S): A7 A A 2] ol 2l “Purchase™& 2 # gt
3-2.1.(S): 427} 2 2] o 2129 “Select Advance Payment™ &
=L s

3-1 F2E 3282 £, 3-2 82 E COHE 3 ALIZ| 20| EZ Alternative
Course of EventsZ 0| FA|7|= 0| E5YLCL

> L2 {X|E

RIS AL
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* 7. Update Stock (p.7)

Cross Reference | System Functions: R2.4, R1.1,R1.3
Use Case:"Set Up”, “Manage Stock™

Pre-Requisites | & 415} sfolx] = & & 0} 3} gho] 94

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents || (5): gaol dish Mg HAs} Be).

T L PYR——" wria

* (Cross Reference

CHE AEZ|0 M HE2H o510 52 AL 27 H3ls T= A40] LO{LOoF St
B 2 Use Case 20. Message Response(R4.2) = 3=7}E| 0 OF EFL|C}

* Pre-Requisites

Z| ket BHOIE & 7HXE 2017t 285 1 U=, 0= S5 = HOl
EELCh

* Typical Course of Events

1.(5):"S=0 Csi H1& +I st Sk - e e HE0| e SR AL
HE = BHO|E 2ot 2 =H5t= A0 ESULL

= Pre-Requisites M| £ 2tz

System Test & Static Analysis - V&V 5%
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Type Hidden

Cross Reference | System Functions: R2.4, R1.1, R1.3, R4.2
Use Case:“Set Up”, “Manage Stock”, “Message Response™

Pre-Requisites | 3213} sloks] = &5 AR} #4138 gho] gl g

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System

ofEvents | | (5): 53 W% o] ol SrO) £ H A3 Fr}
_-""‘-l-_
Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Pre-Requisitesi= #|A13}2ts 8012 J24= ALSE. 9|07t 20D Etof XIS S AlZ BR40| g

THERE A 232

RIS AR

o

* 10. Check Payment (p.8)

* Exceptional Courses of Events
LOUrses o1 Evenis

Exceptional Line 1. 383 %] AA) 71=7} op =g, <351 7l="rl o= vlAA &
Courses of Events &8}

0ok

2 EMCHA] EAS UL Tt S

=

2050 =M E B2 I s Al A 2| AL
|

3
=T A= 20| E5LCL

> +d A

Alternative N/A
Courses of Events

Exceptional N/A
Courses of Events
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* 11. Select Advance Payment (p.8)

Cross Reference

System Functions: R2.8, R2.3, R2.6, R4.1, R1.2
Use Case: “Check Stock Count”, “Advance Purchase”, “Message Request”,
“Select Mode™

Pre-Requisites

27} 494

o

Typical Courses
of Events

(Al): User, (A2): Manager, (A3): Other DVM, (S): System

L (Al): A &5 cfs] H7elE Hggdc)

2(8): A5l & 3iol ool “Message Request™= A3l §elghc)

3(S): o A3 Aoz} ol HE “Message Request” = tFE 2379 2l
=59 g fed

4(S): Aol g v

Alternative
Courses of Events

1L &217 48 B e AT AR 5E Y 2esd

E
Courses of Events

Line 1. $ 48 F& %5 “Select Mode™ = &0}t
Line 1. 913 B.7) & +& -5 “Inform Location™& 2 3 #c}.
Line 3. A 317} gichd 58 = 2|2 & = §-aL, “Select Mode™ = Fo}He}.

» Cross Reference

Select Mode= A 7HX| EEE HE#SI= Use Case0| 22 Cross Referenced] =
HoLA| YL L M2k R1.2(Select Mode)&= AHH| 5= Z40| E& L
Pre-Requisites0f| A4 0[0] *Select ltem'(R2.2) Usecase?t T = HE O[22 R2.2
= =0| F7151X| 2ot g L|C} Cf 4! Exceptional Courses of Event0f| A "Infrom
Location"0| £ # | D2 R2.9E F75l= 40| I L CL
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* Typical Courses of Events

1. (A1) JEiet S R0 T HP0fE d=etit — ~dehioh SR 0f Cfsj A0
g Tdsitt 2 23 FEC YL

* Alternative Courses of Events
e LIS 2 02| X2] Aret0| B 2 Exceptional Courses of Events0f] 910{0F S &
LICH SA| 2 20500 M 15iEl =2 182 HE YHC = FIAL|0] SA|0f Y=
Fl= 27181282 o £+ & MHo= 20| S5LULCH

* Exceptional Courses of Events

2 LHE=2 E CIE H3 ALI2| 2 0|2 2 Alternative Courses of EventsE &
7 4

= Exceptional Courses of Events H|2| £ 2t&

Cross Reference | System Functions: R2.8, R2.3, R2.6, R4.1, R2.9
Use Case: “Check Stock Count™, “Advance Purchase”, “Message Request™,

“Inform Location™
Il--‘--—I_

Pre-Requisites | 37} ¥ g

Typical Courses | (Al): User, (A2): Manager, (A3); Other DVM, (S): System
OFEVENts | (A1) Aengt gl il 41 70)5 & g,
2(S): A ¥l 25l t 3l “Message Request” = 7 a1 FHe13hc}
3(8): o] 3] A 317} relslthH “Message Request” & TF AHak7) ¢ gl+=
SR AuE Fed
4(8): A5tu] A& ukghgio

Alternative N/A
Courses of Events

Exceptional Line 1. {45 75 45 “Select Mode” = Zo}37+c}
Courses of Events Line 1. $]# ®.7] & += 75 “Inform Location”= 2 & §-c}.

Line 3. A 217} g1} =3 o 4] # = =] 5-41, “Select Mode” 2 Fo}7)

Exceptional Courses of Events L2 O E SX|3t NHE2 CHE XHIY|9] SEE %
UseCase?| LHE0|11, 1 0|2 AFE2 25 of|2|ALE o|2t1 siAo| 7t55t7| IEeE &
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* 12. Inform Location (p.9)

LYP=

LERLEIES

Cross Reference | System Functions: R29, R2 8, R4 1

Use Case: “Select Advance Payment”, “Message Request”

Pre-Requisites | & 5.7} A€ ¢

* Pre-Requisites

JIHEE 72 BF 24EH22 287t U= F 0| OtLE "RINE7|E
H =

Pre-Requisites

CE LR

i e

l'__
A7) o) A o 9l

f

Typical Courses
of Events

{A1): User, (A2): Manager, (A3): Other DVM, (S): System

L(S): 28 2ugE 40719 118 wolFo

RIS AL

%S A

System Test & Static Analysis - V&V 58!
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+ 13. Create Verification Code (p.10)

Cross Reference | System Functions: R2.10, R2.6
Use Case: “Advance Purchase™
Pre-Requisites | W ¥ g &5iof o 247} ghg
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
offvents || <) Mz d7u =g By

* Pre-Requisites

20 FEO e S20) (he M ¥R 02 47 FEHE L

s Typical Courses of Events

1.(S):"MES W70 REE YTtk — "6XI2| 2| W 0f R E Mgst
Ct- 2 ==F38}0F LTt OOPT 1000 EA{0f| A 0[0] 1S El LH80|7| I L

Ct.

= Typical Courses of Events M[2| £H ¢tz

Cross Reference | System Functions: R2.10, R2.6
Use Case: “Advance Purchase”
Pre-Requisites | A1 &1l S-5of o} g A4 47} ghsgl
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OFEveNs | | (). Az g 17 m= g g
Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events

RIsjAret

System Test & Static Analysis - V&V 5%
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* 15 [tem Out (p.11)

* Typical Courses of Events

Cross Reference

System Functions: R2.12, R2.5, R3.1
Use Case: “Purchase”, “Read Vernfication Code™

Pre-Requisites

deg gao) @ 27 e

Typical Courses
of Events

(Al): User, (A2): Manager, (A3): Other DVM, (5): System
L(S): HEs 88 AT

>+ A8
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (5): System
EELY 1.(S): S5l &2 AFe.
NSV o)

System Test & Static Analysis - V&V 58!
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* 16. Read Verification Code (p.12)

Cross Reference | System Functions: R3.1, R1.2, R3.2, R3.3, R2.12

Code”, "Item Out™

Use Case: “Select Mode™”, “Check Venfication Code™, “Reset Verification

Pre-Requisites | N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System

of Events L (Al): H7e) RES Qo)
Alternative Line 1, Al o] 2]7}A] 21 & v & A§F o177 L q] =i d=t},
Courses of Events

Exceptional Line 1. } 2 & &4 “Select Mode™ 2. Eo} (it}
Courses of Events

» (Cross Reference

3|2 UseCase= 0|0| 'Select Mode'? 43 =l AEJO|BE 2 R1.2E

Ch.
* Pre-Requisites

"Select ModeOj| M d10§ HEZE +E."0|2t2 =H™HE L LC}L
* Typical Courses of Events

"H+0) 2E 6AI2|E YETHE FHH2E - L L
* Alternative Courses of Events

Exceptional Courses of EventsZ L|2& S L L}

* Exceptional Courses of Events

Alternative Course of EventsZ LJ 28 &Z!L T}

System Test & Static Analysis - V&V 5%
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o 17. Check Verificatio

n Code (p.12)

Typical Courses
of Events

(Al): User, (A2): Manager, (A3): Other DVM, (S): System
1.(S): §8¥ =g 7HA A eleA] A,

* Typical Courses of Events
1.(5) "YU HE ACE JpR| T QK| AL — "YU BE BCI} QEBK|
At et
> +3d A
Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
of Bvenis 1| (s qleisl ;=7) & 9 AALe}
PNES PN G,
* 18. Reset Verification Code (p.13)
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM., (S): System
ofEvents | () ALg-9 A7) e o] 40 AR,
2.(S): “Message Request™& 3] BE A7) A sjd m=7)
AFE-5] 9] & Broadcast $HC}
* Typicla Courses of Events
(S):"AFSE L0} AEO| Yo F AR|TLY ~ "AHS S U0 A HEE ALK

= '~o't @

2A T

Ol M ZA +=HotA| B ELIL

[= "

System Test & Static Analysis - V&V 5%
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Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
ofBvents | gy Abg-ok Aol me QR E At skl
2.(S): “Message Request™& &3 & A7) o A4 sfF 2=7}
A}8-% 9185 Broadeast $HC}
X|%iAfE

* 19. Message Request (p.14)

* Typical Courses of Events

Typical Courses
of Events

(Al): User, (A2): Manager, (A3): Other DVM, (S): System
1.1.(S): Broadcast2] %5, Wl E] To] F5¥ 2E (A3)el Al Bz}
g Ml Al A ddgd
1.2.(S): E2ige & Va1 (5): 57 (A3 Al vl A 2] & Bd
A5, S (A3l Al A A&
E=gi=d

2.2 (5): Soi9e Es e

Zi=ol 2 =|of ASLCH

>+ A

¢ 2132. Refine Use Case Diagrams (p.15)

RISALE

System Test & Static Analysis - V&V 58!
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2132, Refine Use Case Diagrams

X

Actor (A1) message request > %
message response

Actor [A3)

W

craang
verification code

read
verification code verification code
Mctor (A2)

oo
0000000

G
b

check
verification code

verification code

* (Al): User, (A2): Manager, (A3): Other DVMs

(1) 'set up all'2 function E & L|C}. 82 functionl| LS| = UseCase 82 "setup”0|2

2 43 2eteguych,

(2) 'location inform'2 function 2 2 L|CF. 31 S functiont L2 &|= UseCase HE L “inform
location"0| B2 =3 HEFCE 2IL|C}H

>3 AR
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2132. Refine Use Case Diagrams

Advance

Actor(A1) Purchase
elec

Advance
Head

Systen

Update Stock

Message
Request
Check Payment

000

Message Other DVMs(A3)

Inform Location Response

Verification Create
e grification Coge

Show

Select Mode lerification Code

Manager(A2)
Manage Stock

(
pOEOOIYLHE

Check
ferification Coge

Recet
rification Co

*(A1): User, (A2): Manager, (A3): Other DVMs

LS
+ 2133. Define System Sequence Diagrams (p.16)

2131. Define Essential Use Cases 2@ =2 =& AE0| A £ E L& +F FEELLLCL

> HE o

olo
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A7lof| AZEl 2, 3,7 11, 188 UseCaself| Ciet A|ZA E LHE0| 2™ E|X| 2.

RIS AR

* 2134, Refine Glossary (p.22)
* Stock:ltem2| A2

e Count:ltem®2| ==2f

& Q. Stock2 DVM BH O Z2H 2= ltem2] = 7£=0| 1 Count= EF VM L0 ¢!
ltem2| 7}==217} 27 (OOPT 2040 = A{ 2| Class Diagram0] stockO|2t= #H==7 8
2 B0 J3H FEI}AFLHLCH)
A S CHZH2 o|0|2 AF2 5|1 Y& L|CL Stock AN BRI &L CH
> 8 AR
OOPT : Software Requirements Specification =A{
1. Introduction
o 1.3 Definitions, Acronyms and Abbreviations
INESPN
ot EM 0| M= Count@t StockO] =S 5|10, StockO|2F Tt E AA|SH7| 2 Sl 2L,
s = EA 0 A= Count?t &HA|E| 1, StockO| SO &L CH S YL5H= 20| E&LLCL
15~1720] SSHHLCE & A FEEZL T
> 38 25

e 2.4 Constraints

o SAO| & 7 o] & HIAXIE 2 SEE + gltt

System Test & Static Analysis - V&V 58!
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Er

LtE 4§

rir
oX
40
o
Iul
Hu
it
=
ot
rr
N

rir

Y =22 2050 MM FolEl HE 3 YAlo2
O Z&LICt.

o
E&LC

LI

>3 AR
e 3.2 Functional Requirements

e 3.2.9 Item Out (p.17)

3.2.9 Item Qut

ue

HI

__'.l
2P AEID Req-9

SR ALES Show Verification Code

e S=EE MSs&th
AtE E A 1. S8 HESHN AUCH
2 HE8E SENH ol 2MIt HEHUALL =2 20 22088
& O
ALiel e 1. 488 SEE MSEtH

¢ STAEE0 EREO] AGULE +8 SEHE-LICL

>3 AR
3

o
.3 Performance Requirements

3.3 Performance Requirements
-  Network Message=°| 8&££T= 0.1s2H0 012X X2 E&2E 2F 71 20k
8L
- A2} screenlil 2= 2 MY IS0l HBEC=H 22E AIZ20.1s
OILH 04 QF BHCE.

oM ZAOAM ML A|ZHE 1% O|L0]| O|20{X|= HO = T|0{Q oL} ST S A 0]
0.1%2 T YSL|CH 152 45 Hetc 2l |},

t=

4
1>

2
e
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3.3 Performance Requirements
Network MassageS 2l 8EST = 1220 01F0 XA 8& LR/ I S OF 80
AZE NIt screendll 2 £ #E Js0 2HEE0 EalsE AMZE0IE
OILHDd OF 2HCH

OOPT 2040 : Design 2A

+« 2141. Define Essential Use Cases

RIS AL

e 4 Show ltem(pg 4)

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents || (s) B.E ltemg 25 BojZ}

m

:IﬂJn

|2 55 HO|E0HA $8T TRE 25 2OE0H: 9ujeiztar
9hg & OIECHe o|0|YLC

-
> 0
oo 1o

o o

KU rin
1o

il
08
i
%
10
1=
fu
1
0z
o
o

X[
4>
ox
re
HU

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events || (5) 9= yreme] M9 wjE-S HolE0},

Alternative Line 1. 34 HEE FE29H “showMode™ & -2 3 30}
Courses of Events

Exceptional N/A
Courses of Events

XEAred
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* 5 Select Iltem(pg 5)

Use Case 5. Select ltem
Actor User

Purpose (business use case®] &)

Overview (business use case®| E§H)
Type Evident

Cross Reference | System Functions: R2.2, R1.2, R2.1, R2.3
Use Case: “Select Mode”, “Check Stock Count™, “Show Item™
Pre-Requisites | “showltem™®| 4 8 ¥

* Pre-Requisites

KM E2 % 2ot

L R O T L T L

Pre-Requisites

“showltem®] 4= F(mode gfo] 1919 #F-Fulselc})

Typical Courses

N =

RIS AL

(Al): User, (A2): Manager, (A3): Other DVM, (8): System

System Test & Static Analysis - V&V 5%
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¢ 6. Check Stock Count(pg 6)

Use Case

6. Check Stock Count

Actor

None

Purpose

(business use case| £ 3

Overview

(business use case®| E£ 3

Type

Hidden

Cross Reference

System Functions R2.3, R2.2, R4.1

Use Case: “Select ltem”, “Message Request”

Pre-Requisites

ltem©] A9 | ]c}

* Pre-Requisites

& Q8ES

WEISH D 0= =elohks FE0|H =St AHE 2|9 "modedi0f 10

ChEE 02 =0[Ch" EFET-H%% FOMStE O BEeHM 28 A Zot8

L L TR LR FTRCTS

Pre-Requisites

ftem®] A ¥ =] 31T} (mode ak2] 1219 & #F-FoR=e]t})

Tvpical Courses

EAR

(A1) User, (A2): Manager. (A3); Other DVM. (5): System

8. Purchase® 9. Advance Purchase(pg 7)

: isAdvanceOf| CH3H HHo| gl S.

> +d A

Pre-Requisites

1. Jtem®] = =] 2] 1 mode §Eo] 1 2]T},
2. count =0 2| T},

3. isAdvance = false®] o},

System Test & Static Analysis - V&V 58!
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Pre-Requisites

1. Jtem®] 4 =8 =] 9] 20 isddvance?} true ©] Tk

2. count =0 2| T},

(Al): User, (A2): Manager, (A3): Other DVM, (5): System

L(AL): A= S freme] tizf 7ol & A= dc

2(S): A HH fremol] 2l “sendMessage” = A 15 B30}

3(8): o A3F] A7) el vhd “sendMessage” = CHE A7l e
Ttem®] count's Fr=rt

4 (S): “showAdvancePurchase™ = 22 # o},

AT Eo| HIME HEA HA, AdvancePurchase - showAdvancePurchase

R| AL
UseCase | 7 Updlate Siock
A rtinr Manas |
L OUrses 0T EVents
Exceptional N/A
Courses of Events

>

o2 HA|X|E 4/ dot= A7t LAEBHCHA 2141. Define Essential Use Cases 7.Update
SEANEIS oA |3 =AM o

Stock 2| Exceptional Courses of Events T2 0| O 2B A| K| 7} &S

g

L]

Exceptional
Courses of Events

Line 1. &&2] &2 712571 170 € 238 A5 [£8

printe 2 A FTE

28 27 BE
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RIS AR

* Alternative Courses of Events

Altenative | 1. 3915} 328 &4
Courses of Events

FE A AR B AYY vy

Exroantianal

Tina 1| A ARE ==

e

L Sohmolfada" 2 ol
ol |48 S 0HES AP ABKE 25 YUY 2t

L

o
ma ok
oy re

b}

L

| 4 SCHHECE Y22 2w HEY SAY Y2 B2

— =

pa|
L1 4w

Alternative
Courses of Events

| PRPIRPL N, | Fieoon & e e oo

e b _...ma_ 4o =2l vl

AR,

2142. Define Reports, Ul, and Storyboards
X|Z{ A2
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* 7) Show Verification Code(pg 18)

7) Show Verification Code

QIs3Lt

000000

S2A1ZE 3=

& Q 22 A|ZH0] 2 Folk o) 2M0lE YUtEE UIojME E0| 5of Yot
% 2MOIME +HE LT

>3

Hu

7) Show Verification Code

| 000000 |

2143. Define Interaction Diagrams

System Test & Static Analysis - V&V 5%
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INESPN
* (1) Setup(pg 19)

2143. Define Interaction Diagrams

(1) Set Up
=] 3

: OtharDVI
1: checkStockCounts(] !

ST D, ; !

loop (1.3) ) i
: kot - |
AN ?.i?'?.".‘?‘!‘.’%???@ﬁ?!??i."."ﬂ-.‘?‘_?_
. . U3 requesiTo
! 4 eheckSioackCount])
beeak 2TER S i
w

5 spaDVMinda(id, bc:u:m! '

"setDVMInfo" 2 0|4 L2 DVM2| id, location 2|1 item2] count 2 S 2O 0| EdI=
Zi0|2 2 D72 item = ZHO| 2 O{OF EFL|CH
= "setDVMInfo(id, location)” — setDVMInfo(id, location, item)

>3 AR

System Test & Static Analysis - V&V 5%
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2143. Define Interaction Diagrams
(1) Set Up

: : - OtherDVM

2 s 1 - chackSiock cunts() £
lacp (L, 3) :

i El= = :

bR isendMocogettpe. ma k)

3 :requesiTo

break ETEE T

{5 satDVMInko(d, locaion, sems) |

4 pheckSaockCount()

RIS AR

System Test & Static Analysis - V&V 58
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* (7) Update Stock (pg 22)

(7) Update Stock
% :Controller item
3
M EESESEST) ,,E ...........................
q [ 1 _ 1 return false

2 printe(EH =

t el H
u’.} : 3 : setCount{count)

T

& Q3E9| T 40| TEHAHS
"8R9 & $30|2Hs Q0| 8
o $71 74 Hoizt 32 estar

7 =4 2te ol HAX|E &80 Eo /=
SFEL77HK & g0j BRete/S59 j1

C}.

(7) Update Stock

% :Controller Item
: Manager
opt BEA S EF+>7 ) :

G pinie( BE EH)

t el H
w H 3 setCount{count)

System Test & Static Analysis - V&V 5&!



2. System Testing 2nd

1Xt Z4Z M Trellodl| 22! System Testing

LZHoll CHoll commentE MZE H71 2&LICt

70| EHO YIRS 0, Poig [HInRE
& ‘Message Request’®3| ‘Broadcast'SHEX
ol

Advance

purchase

FAILe
S>HT7W BEE WAREI|
o2 HPED CHE A7
£ XM= Y8

[Advance Purchace] A0 3 S 7} CF2 K70 MEE X 23

inlist 28 0|5 @

LABELS

=3

Description  Edit

SUGGESTED
& Join

ADD TO CARD

& Members

FAIL
HPW TAW 4IRS O WOE HANSE
Adiance | T essage Request B Broackait B R
purchase-

ue

SHPW 2ss EAREI
% HPED OB AW Checklist
& HusX ga-

© Labels

« MF HF0f SE7HORE AEY|H HE DA @S

Attachments

20210519_235125.png ~

Added May 19 at 11:51 PM - Comment - Delete

S Remove cover

Add an attachment

= Activity

Q Jason Yoo = hours ago

@minwhoankim Ef| £-= T5=3 Z1tpASS SR & LI
ZEARSHLITH

€ - it - Delste

Minwhoan Kim way 24 st 10:16 oM

2.1 Categorize Partition Testing (CPT)

2.1.1 Categorize & Property & Constraints

System Test & Static Analysis - V&V 58!

- Edit

Show details

Dates
Attachment

POWER-UPS

# Slack

+ add Pows

) Upgrace Workspace

BUTLER
+ Add button
ACTIONS

2 Move

O Copy

& Make template

® Watch
T Archive

< Share
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Group Category Value Property Constraints
View Current U x 7|2t uil
SR =T ui2
HEHIAE PyziE ui3
U - uid
HHsH uis
MR ui
lF o=t ui7
wid
HEHI3E iy st
if uid || uis || ui7
Mode Prepurchase Moy Eig [ I - I I
ui
M0 SE S [if ui5)
local stock 0 &
Stock itern stock [if wi2 || ui3 || uid]
remote stock 0
local stock 0 &
[if ui2 || uid || uid]
remate stock = 0
local stock = 0 [if wi2 || ui3 || uid]
ltem types 770 [if uid]
77 ot [if wid]
Msg Msg broadcast Success [if isAdvance]
Fail [error]
Input Button cancle [if wib]
HEdH HE [if wil]
MEHIE €Y HE [if uil]
Mo 2| HE [if wil]
ofo|s Meg [if ui2 || uid]
ZH (194 ) [if wi5]
Am| g AE [if wis]
X2 [if wi]
Mg [if ui6)
[if ui3 || uid B8 item
Page move =0l
| wi¥ || wig]
[if ui2 B8 litemn | ui3
Ha
| ui4 && item)
N ofolg =2 oolsE —
Modify item Wz [if uid]
ofold +2 022
=Te = [if wid]
3
ool = 00|H<
[if wid]
2 ¢
Verification code | RES H4EH ZE [if ui3 B isAdvance]
autlE ge 3c
™ P [if ui3 && isAdvance]
o
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<TSL Generator Input File>
#

# Test specification for DVM
#

Environments:

Current Ul:
initial page. [property ui1]
item select. [property ui2]
input verificaion code. [property ui3]
modify sotck. [property ui4]
payment. [property ui5]
inform prepurchase. [property ui6]
inform location. [property ui7]
inform verification code. [property ui8]
Mof o &
Moy Fe. [if ui3 || ui5 || ui7 || uig] [property isAdvance]
MIof SHX[ @S, [if ui5]
MESH OFO| Q| XK 1:

local stock 0 & remote stock 0. [if ui2 || ui3 || ui4]
local stock O & remote stock > 0. [if ui2 || ui3 || ui4l
local stock > O. [if ui2 || ui3 || uidl

EHOHSH= OFOI” 71X =
77M. [if ui4]
774 Ojgt, [if ui4]

MR E broadcast:

Success. [if isAdvance]
Fail. [error]

Parameters:

Button:

o1Zbol. [if i1l
MZEHZE =, [if ui1]
i g2, [if ui1l
OfO| = MY, [if ui2 || ui4] [property item]
X7 [if ui6]
M0, [if ui6]

System Test & Static Analysis - V&V 5&
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AN (1%ATH). [if ui5]
A HAE. [if ui5]
A [if ui6]

b

=

[if ui3 || ui4 && item || ui7 || ui8]
. [if ui2 && litem || ui3 || ui4 && item]

B e

Page Move:
3
_7':_

Modify item:
OfO|&l 2 O|O 2 HA,  [if uid]
OfO|Ell £=2F 0C 2 HA. [if ui4]
OlO|&l 22 00|MOZ HYA.  [if uid]

Verification Code:
Fast MAx|

—

2 L A, [if ui3 && isAdvance]
RROIX| 42 2

Q™. [if ui3 && isAdvance]

System Test & Static Analysis - V&V 5&



<TSL Generator Output File>

Test Case 1 <error>
MIOHEE broadcast : Fail

Test Case 2 (Key = 1.0.0.0.0.1.0.0.0.)
Current Ul : initial page
Mo o2 : <n/a>

MEist ofo||lol {1 : <n/a>
mofst= ofol™l JtXl4 : <n/a>

MILOfRE broadcast : <n/a>
Button - PSS
Page Move : <nfa>
Modify item . <n/a>
Verification Code : <n/a>

Test Case 3 (Key = 1.0.0.0.0.2.0.0.0.)
Current Ul : initial page
MTof of 2 : <n/a>

MEHSE OfO|EIol {1 : <n/a>
mofst= ofol™l JtXl4 : <n/a>

MR E proadcast : <n/a>
Button : MEHZE 4
Page Move : <n/a>
Modify item . <n/a>
Verification Code : <n/a>

Test Case 4 (Key = 1.0.0.0.0.3.0.0.0.)
Current Ul : initial page
MTof of 2 : <n/a>

MEHSE ofO||Ie |11 : <n/a>
mofst= ofol™l JtXl4 : <n/a>

MIOHRE proadcast : <n/a>
Button . Mo 22|
Page Move : <nf/a>
Modify item . <n/a>
Verification Code : <n/a>

Test Case 5 (Key = 2.0.1.0.0.4.0.0.0.)

System Test & Static Analysis - V&V 5&



Current Ul : item select

Mo o2 : <n/a>

MEHSE OFO||lIC| ZH?  : local stock O & remote stock O
ToiSH= Ofol&l 718l : <n/a>

MILOfRE proadcast . <nfa>
Button : Ofo|=l MEY
Page Move : <nfa>
Modify item : <n/a>
Verification Code : <n/a>

Test Case 6 (Key = 2.0.2.0.0.4.0.0.0.)
Current Ul : item select
Mof of 2 : <n/a>

MEHSE ofo|Ele|l R : local stock O & remote stock > 0
oHofst= Ofo|’ll 7t~ . <nfa>

MR E proadcast : <nfa>
Button : Ofo|=l MEY
Page Move : <nfa>
Modify item : <n/a>
Verification Code : <n/a>

Test Case 7 (Key = 2.0.3.0.0.4.0.0.0.)
Current Ul : item select
Mof of 2 : <n/a>

MEHst ool || XH®  : local stock > O
THofst= OfO|l J4Al4 : <n/a>

MAOIBE broadcast : <n/a>

Button : Ofo|=l| MEY

Page Move : <nfa>

Modify item : <n/a>

Verification Code : <n/a>

Test Case 8 (Key = 3.1.1.0.1.0.1.0.1.)

Current Ul : input verificaion code
Mo o2 ;A0 T

MEeHsSt ofo|Elle| 2§ : local stock O & remote stock O
oHofst= ofo|’ll 7t~ . <nfa>

MOl E E broadcast : Success
Button : <nfa>
Page Move . 2ol
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Modify item <n/a>

Verification Code Fao MANM ZE &Y
Test Case 9 (Key = 31.1.0.1.0.1.0.2.)

Current Ul : input verificaion code

Mo o2 : Aol ZA

MEHSE OFO| &S] {1 : local stock O & remote stock O

mtofst= OtO[®”l 7kAl4 @ <n/a>

M O{ZE broadcast : Success

Button : <nf/a>

Page Move . 2ol

Modify item : <nf/a>

Verification Code RROIX| 42 I
Test Case 10 (Key = 31.1.0.1.0.2.0.1.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

AMEtSt ofOI =l el xH 1

: local stock O & remote stock O

mofst= ofol™l JtRl4 : <n/a>

M OiZE broadcast : Success

Button : <nfa>

Page Move SN

Modify item <n/a>

Verification Code Fa% MANM ZE 2™
Test Case 11 (Key = 31.1.0.1.0.2.0.2.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

MEHSE OFO|EIS| H1  : local stock O & remote stock O

mofst= ofol™l JtXl4 : <n/a>

MFOiZE broadcast : Success

Button : <n/a>

Page Move SN

Modify item <n/a>

Verification Code RROIX| 42 IE
Test Case 12 (Key = 3.1.2.0.1.0.1.0.1.)

Current Ul : input verificaion code

Mo o2 : Ao ZA
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Aot oto| el xH

0
ZOiSH= OFOI” 71+
3

: local stock O & remote stock > 0

<n/a>

MAOIBE broadcast : Success

Button : <n/a>

Page Move 2ol

Modify item <n/a>

Verification Code fast MEx ZE 8
Test Case 13 (Key = 3.1.2.0.1.0.1.0.2.)

Current Ul : input verificaion code

Mof of 2 : Mtof XA

AMEfot oto| el xH

: local stock O & remote stock > 0

Lofst= Ofo|&l JHAla~ 1 <n/a>

MAOIBE broadcast : Success

Button : <n/a>

Page Move . 2ol

Modify item : <n/a>

Verification Code : FROH| 2 AE U
Test Case 14 (Key = 3.1.2.0.1.0.2.0.1.)

Current Ul : input verificaion code

Mof of 2 : Mtof XA

MENSE OLO|EIQ] T : |ocal stock O & remote stock > O

THoiSH= Ofo|&l 7HAl= : <n/a>

MAOIBE broadcast : Success

Button : <n/a>

Page Move S E

Modify item <n/a>

Verification Code st MEx ZE 2
Test Case 15 (Key = 3.1.2.0.1.0.2.0.2.)

Current Ul : input verificaion code

Mof of 2 : Mtof El

MEHSE OfO| =S| R0
ZHolSh= OFO[&l 7hAl 4
MO R E broadcast
Button

Page Move

Modify item
Verification Code
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: local stock O & remote stock > 0

. <n/a>
: Success
. <n/a>
S EN
. <n/a>
L QA e AE Y
%!
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Test Case 16 (Key = 3.1.3.0.1.0.1.0.1.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

MEHSE OFO|EIS {1 : local stock > 0

mofst= ofol™l IRl : <n/a>

M OiZE broadcast : Success

Button : <nfa>

Page Move : =l

Modify item : <n/a>

Verification Code © fEtt MEN ZE
Test Case 17 (Key = 31.3.0.1.0.1.0.2.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

MEHSH OFO|EIS| {1 : local stock > 0

mofst= ofol™l JtRl4 : <n/a>

M OiZE broadcast : Success

Button : <n/a>

Page Move . 2ol

Modify item : <n/a>

Verification Code : RROH| 2 2E UH
Test Case 18 (Key = 3.1.3.0.1.0.2.0.1.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

ME#st ofo|Elol X : local stock > 0

mofst= ofol™l JtXl4 : <n/a>

M OiZE broadcast : Success

Button : <nf/a>

Page Move SN

Modify item . <n/a>

Verification Code : fEot MEN ZE oY
Test Case 19 (Key = 31.3.0.1.0.2.0.2.)

Current Ul : input verificaion code

Mo o2 : Ao ZA

ME#st ofo|Elo X : local stock > 0

mofst= ofol™l JtXl4 : <n/a>
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MO ZE broadcast
Button

Page Move

Modify item
Verification Code

: Success
. <n/a>
L EA
. <n/a>
: QA g AE Y

Test Case 20 (Key = 4.0.1.1.0.4.1.1.0.)

Current Ul
M0 o=

AMEfot oto| el xH

ZHOiSH= OFOI” ZHAl =

: modify sotck

: <nfa>

: local stock O & remote stock O
74

MAOIBE broadcast : <nfa>
Button : OfO|Ed MEH
Page Move . 2ol
Modify item : OfO|&| 4~2f O0|FtOZ HE
Verification Code : <n/a>
Test Case 21 (Key = 4.0.1.1.0.4.1.2.0.)
Current Ul : modify sotck
Mo o2 . <n/a>

MEHSE ofO| =S| R0
ZHolSh= OFO[ &’ 7hAl 4
MO ZE broadcast
Button

Page Move

Modify item
Verification Code

: local stock O & remote stock O
2 7
. <n/a>
: Of0|l M=t
: =ol
: OfO|® $2 00

: <nf/a>

Test Case 22 (Key = 4.0.1.1.0.4.1.3.0.)

Current Ul

Mo o2

MEHSE OfO| =S| R0
ZHolSh= OFo| &’ 7hAl 4
MR E broadcast
Button

Page Move

Modify item
Verification Code
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: modify sotck

: <nfa>

: local stock O & remote stock O
: 7
. <n/a>
: Ofo|l| M=t
: 2ol
: Ofo|&ll =2 Oo|o= HE

: <nf/a>

E|
=
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Test Case 23 (Key = 4.011.0.4.2.1.0.)
Current Ul : modify sotck
MTof of 2 : <n/a>
MEHSE OFO|EIS] {1 : local stock O & remote stock O
EtolSh= OFO|& ZkAls= : 77K

MIOHRE proadcast : <n/a>

Button : OfO|=l MEH

Page Move DFA

Modify item : OfO|&l £=&F oO|2toZ HA
Verification Code : <n/a>

Test Case 24 (Key = 4.0.1.1.0.4.2.2.0.)
Current Ul : modify sotck
Mo of 2 : <n/a>
MEHSE OFO|EIo] H1  : local stock O & remote stock O
ToiSH= ofol &’ JHRl4 . 774

MIOHRE proadcast : <n/a>

Button : OfO|&l MEH

Page Move D FA

Modify item : Olo|e £ 022 HY
Verification Code : <n/a>

Test Case 25 (Key = 4.0.1.1.0.4.2.3.0.)
Current Ul : modify sotck
MTof of 2 : <nf/a>
MEHSE OFO|EIS] H1  : local stock O & remote stock O
ToiSH= ofol &l JHRl4 ¢ 774

MIOHRE proadcast : <n/a>
Button : OfO|H| MEH
Page Move RS
Modify item : OlO|"l £2f 00|MO 2 HE
Verification Code : <n/a>
Test Case 26 (Key = 4.0.1.2.0.41.1.0.)
Current Ul : modify sotck
MTof of 2 : <n/a>

MEHSE OfO||IS] X1 : local stock O & remote stock O
ToiSH= ofol&l JHxl4= . 77K o]t

MILOHRE proadcast : <n/a>

Button : Ofo|= MeY
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Page Move . 39|
Modify item : OtO|&l| 2 0D|2tOZ HF
Verification Code : <n/a>

Test Case 27 (Key = 4.0.1.2.0.41.2.0.)
Current Ul : modify sotck
Mof of 2 : <n/a>
Medst oto|EIo X : local stock O & remote stock O
ToiSH= ofol&l ZHxl4= ¢ 77K o]t

MAOIZE broadcast . <n/a>

Button : OfO|El MEH

Page Move . =0l

Modify item : OlO|El &2f 0O 2 HA
Verification Code : <n/a>

Test Case 28 (Key = 4.0.1.2.0.4.1.3.0.)
Current Ul : modify sotck
Mof of 2 : <n/a>
MEedst oto|EIo i : local stock O & remote stock O
TOHSH= Ofol&l ZHxl4= : 77K o]t

MILOfRE proadcast : <n/a>

Button : OfO|E MEH

Page Move . =0l

Modify item : OtO|&l| 2 00| MO =2 HE
Verification Code . <n/a>

Test Case 29 (Key = 4.0.1.2.0.4.2.1.0.)
Current Ul : modify sotck
Mof of 2 . <n/a>
Medst oto|EIo i1 : local stock O & remote stock O
ToiSH= Ofol&l ZHxl4= : 77K o]t

MILOfRE proadcast . <n/a>

Button : OfO|Ed| MEH

Page Move S

Modify item : OtO|&l| 2 o0|2tOZ HF
Verification Code : <n/a>

Test Case 30 (Key = 4.0.1.2.0.4.2.2.0.)
Current Ul : modify sotck
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MTof o2 : <nfa>
MEHGE OFO|’IQ| X1 : Jocal stock O & remote stock O
mofsts= Ofo| &l J4AlZ . 77H O|Tt

MILOfRE proadcast : <n/a>
Button : OfO|&| MEH
Page Move SN
Modify item : OlO|®l 2 0= HZE
Verification Code : <n/a>
Test Case 31 (Key = 4.0.1.2.0.4.2.3.0.)
Current Ul : modify sotck
MTof of 2 : <n/a>

MEHSE OFO|RIS| T : local stock O & remote stock O
mofsts= ofo| &l Z4AlIZ . 77H O|Tt

MILOHRE proadcast : <n/a>

Button : OfO|&l| MEH

Page Move D FA

Modify item . O}O|El £2F Qo|AM O Z HA
Verification Code : <n/a>

Test Case 32 (Key = 4.0.2.1.0.41.1.0.)
Current Ul : modify sotck
MTof of 2 : <n/a>
MEHSE OFO| IS XH1  : local stock O & remote stock > 0
TolSH= ofol &l JHRl4 ¢ 774

MIOHRE proadcast : <n/a>

Button : OfO|&l MEH

Page Move . 2ol

Modify item : OfO[& =2k 0O|2tOZ
Verification Code : <n/a>

Test Case 33 (Key = 4.0.2.1.0.41.2.0.)
Current Ul : modify sotck
MTof of 2 : <nfa>
MEHSE OFO|EIS| XH1  : local stock O & remote stock > 0
TolSH= ofol &l JHRl4 ¢ 774

MIAOHRE proadcast : <n/a>

Button : OFO[&l MEH

Page Move : =9l

Modify item : OIO|Hl 2 002 HY
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Verification Code 1 <n/a>

Test Case 34 (Key = 4.0.2.1.0.4.1.3.0.)
Current Ul : modify sotck
Mof of 2 . <n/a>
MENSE OLO|EIQ] X1 : |ocal stock O & remote stock > O
ToiSH= Ofol &’ TRl : 774

MR E broadcast : <nfa>

Button : OfO|El| MEH

Page Move - o]

Modify item : OfO|El £=2f Qo[ MO 2 HA
Verification Code : <n/a>

Test Case 35 (Key = 4.0.2.1.0.4.2.1.0.)
Current Ul : modify sotck
Mof of 2 : <n/a>
MENSE OLO|EIQ] X1 : |ocal stock O & remote stock > O
ToiSH= Ofol &’ JHxl4= : 774

MILOfRE proadcast . <n/a>

Button : OLO[&l MeEH

Page Move S

Modify item : OfO|El £2f OO|TtO 2 HA
Verification Code : <n/a>

Test Case 36 (Key = 4.0.2.1.0.4.2.2.0.)
Current Ul : modify sotck
Mof of 2 . <n/a>
MENSE OLO|EIQ| T : |ocal stock O & remote stock > O
ToiSH= Ofol &’ TRl : 774

MAOIZE broadcast . <n/a>

Button : OfO|E MEH

Page Move S

Modify item : OlO|El &2f 0O 2 HA
Verification Code : <n/a>

Test Case 37 (Key = 4.0.2.1.0.4.2.3.0.)
Current Ul : modify sotck
Mof of 2 . <n/a>
MENSE OLO|EIQ] T : local stock O & remote stock > O
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EtoljSh= Ofo| & 7hAl 4
MILOHRE proadcast
Button

Page Move

Modify item
Verification Code

2 79H
. <n/a>
: ofo|ey Met
: A
: OlO|"l £2f 00|MO 2 HA
. <n/a>

Test Case 38 (Key = 4.0.2.2.0.4.1.1.0.)

Current Ul

Mo o2

MEdSH OtO| = "1
EtoljSh= OfO| & 7hAl 4
MILOHRE proadcast
Button

Page Move

Modify item
Verification Code

: modify sotck

: <n/a>

: local stock 0 & remote stock > 0
: 770 O]9t
. <n/a>
: OO =Y MEH
: gol
: OO £ 00|t R HE
. <n/a>

Test Case 39 (Key = 4.0.2.2.0.4.1.2.0.)

Current Ul

Mo o2

MEdSH OtO| =S| R0
EtoljSh= OtO| & 7hAl 4
MIOHRE proadcast
Button

Page Move

Modify item
Verification Code

: modify sotck

: <n/a>

: local stock O & remote stock > 0
: 770 o2t
: <n/a>
: Ofo|g Mef
: gl
: ofol® 4+ 00 ¥

: <nf/a>

Test Case 40 (Key = 4.0.2.2.0.4.1.3.0.)

Current Ul

Mo o2

MEHSH OtO| = R0
EtoljSt= Ofo| & 7hAl 4
MILORE proadcast
Button

Page Move

Modify item
Verification Code
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: modify sotck

: <n/a>

: local stock 0 & remote stock > 0
: 770 o2t
. <n/a>
: Ofo|& Mef
: gl
. 00| £ 00|42 HH
. <n/a>

E|
=
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Test Case 41 (Key = 4.0.2.2.0.4.2.1.0.)

Current Ul
M0 o=

AMetot oto| el xH

ZHOisH= OFOI” 71X+

MO E E broadcast

Button

Page Move
Modify item
Verification Code

: modify sotck

: <nfa>

: local stock O & remote stock > 0
: 774 O|gt
: <n/a>
: OfO|E e
c FA
: OlO|El =2 oO|Tto 2 HA

: <nf/a>

Test Case 42 (Key = 4.0.2.2.0.4.2.2.0.)

Current Ul
M0 o=

AMEfot oto| el xH

: modify sotck

: <nfa>

: local stock O & remote stock > 0

Toist= OFOI” 71X~ - 77K 0|2k

MO R E broadcast
Button

Page Move

Modify item
Verification Code

: <nf/a>
: Ofo|&y e
: FA
: OIO|&l £ 0= HZA

: <nf/a>

Test Case 43 (Key = 4.0.2.2.0.4.2.3.0.)

Current Ul

Mo o2

MEHSE OfO| =S| R0
ZHolSh= OFo| &’ 7hAl 4
MO R E broadcast
Button

Page Move

Modify item
Verification Code

: modify sotck

: <nfa>

: local stock O & remote stock > 0
: 774 Ojgt
: <n/a>
: Ofo|& AMet
B
: OfO|E| 43¢ 00|40 B

: <n/a>

Test Case 44 (Key = 4.0.3.1.0.4.1.1.0.)

Current Ul
M0 o=

AMEfot oto| el xH

MO E E broadcast

: modify sotck

: <nfa>
: local stock > 0
TtofSti= ofo|®l JHAl .

74
: <nf/a>
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Button : OO|El MEH

Page Move . sto]

Modify item : OfO[& =2k oD|2tOZ HF
Verification Code : <nfa>

Test Case 45
Current Ul
Mo o2
MEHSH OtO| = XY

(Key = 4.0.3.1.0.4.1.2.0.)
: modify sotck
: <nfa>

11 : local stock > 0

BHIiSHS Ofol&l FHRl4 1 77

MR E proadcast : <n/a>

Button : OfO|=l MEH

Page Move . 2ol

Modify item : Olo|e £ 022 HY
Verification Code : <n/a>

Test Case 46

(Key = 4.0.3.1.0.4.1.3.0.)

Current Ul : modify sotck

MTof of 2 : <n/a>

ME#st ofo|EIo| X : local stock > 0

EtolSt= OFO|& ZkAls=: 774

MIOHRE proadcast : <n/a>

Button : OfO|H| MEH

Page Move . 2ol

Modify item : OfO|&| o~ O0|AOZ HE
Verification Code : <n/a>

Test Case 47

(Key = 4.0.3.1.0.4.2.1.0.)

Current Ul : modify sotck

MTof of 2 : <n/a>

ME#st ofo|Elol X : local stock > 0

TolSH= ofol &l JHRl4 - 774

MILOHRE proadcast : <n/a>

Button : OfO|=l MEH

Page Move RS

Modify item : OfO[& =2k 0O|2tOZ
Verification Code : <n/a>

Test Case 48

(Key = 4.0.3.1.0.4.2.2.0.)
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Current Ul : modify sotck
Mo o2 . <n/a>

MEeSt oto|=Io| ;|1 : local stock > O
EHolSH= OFO[&’ ZkAI4=: 77K

MAOIBE broadcast . <nfa>

Button : OfO|Ed MEH

Page Move S

Modify item : OlO|El &2f 0O 2 HA
Verification Code : <n/a>

Test Case 49 (Key = 4.0.3.1.0.4.2.3.0.)
Current Ul : modify sotck
Mo o2 . <n/a>
MEHSt ool |le| XH®  : local stock > O
EHolSH= OFO|&’ ZkAl4= ¢ 77K

MR E proadcast : <n/a>

Button : OLO[&l MeEH

Page Move S

Modify item : OfO|El £=2f Q0| MO 2 HA
Verification Code : <n/a>

Test Case 50 (Key = 4.0.3.2.0.4.1.1.0.)
Current Ul : modify sotck
Mo o2 : <n/a>
MEHst ool || XH®  : local stock > O
ZHolSH= OFO|&’ 7kAl4= ¢ 774 0|2k

MAOIBE broadcast : <n/a>
Button : OfO|E| MEH
Page Move 2ol
Modify item : OtO|&l| 2 oD|2tOZ HF
Verification Code : <n/a>
Test Case 51 (Key = 4.0.3.2.0.4.1.2.0.)
Current Ul : modify sotck
Mof of 2 : <n/a>

MEHst ofo| =] XH®  : local stock > O
ErOHSH= OfO|®’ Zh5l4~: 774 Ojgt

MFOfEE broadcast : <n/a>
Button : OfO|El MEH
Page Move ztol
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Modify item . Of0|Hll £2f 0O HA
Verification Code . <n/a>

Test Case 52 (Key = 4.0.3.2.0.41.3.0.)

Current Ul : modify sotck

MTof of 2 : <n/a>

MEHSE OfO|EIS| X0 : local stock > O

TtoiSh= OfO[ & 7kAl4~: 771 O[Tt

MIOfRE broadcast : <n/a>

Button : OfO|&| MEH

Page Move : 2ol

Modify item : OfO|&ll £2F 0o|AlC 2 HE
Verification Code : <n/a>

Test Case 53 (Key = 4.0.3.2.0.4.2.1.0.)

Current Ul : modify sotck

MTof of 2 : <n/a>

MEHSE OFO|EIS {1 : local stock > 0

ZtoljSt= OFO|& 7kAls= ¢ 774 0|2k

MIOfRE proadcast : <n/a>

Button : OfO|H| MEH

Page Move RS

Modify item : OfO|&| o~ OD0|FtO 2 HEF
Verification Code : <n/a>

Test Case 54 (Key = 4.0.3.2.0.4.2.2.0.)

Current Ul : modify sotck

MTof of 2 : <n/a>

MEHSE Oofo|=IS| X0 : local stock > 0

TolSH= ofol&l JHxl4= ¢ 77K O]t

MILOHRE proadcast : <n/a>

Button : OfO|&l| MEH

Page Move RS

Modify item : OlO|® 2 0= HZE
Verification Code : <n/a>

Test Case 55 (Key = 4.0.3.2.0.4.2.3.0.)
Current Ul : modify sotck
MTof of 2 : <n/a>
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FO[&2| XH 1
E broadcast
Page Move

Modify item
Verification Code

0 : local stock > 0
TtofSt= ofo|® JHAl .
i

774 0|2t
: <nf/a>
: Ofo|&! Med
XA
: ofol® 43 00|42 ¥

: <nf/a>

Test Case 56 (Key = 5.1.0.0.1.7.0.0.0.)

Current Ul

Mo o2

MEHSE ofO| =S| R0
EHolSh= OFO[ & 7hAl 4
MO ZE broadcast
Button

Page Move

Modify item
Verification Code

. payment

;Mo T
: <n/a>
. <n/a>

: Success
: BHI(1%A)
. <n/a>
. <n/a>
. <n/a>

Test Case 57 (Key = 5.1.0.0.1.8.0.0.0.)

Current Ul

Mo o2

MEHSE OfO| =S| R0
EHolSh= OFO[ &’ 7hAl 4=
MO R E broadcast
Button

Page Move

Modify item
Verification Code

. payment

oMo T
: <nf/a>
. <n/a>

: Success
: A HAE
. <n/a>
. <n/a>
: <n/a>

Test Case 58 (Key = 5.2.0.0.0.7.0.0.0.)

Current Ul

Mo o2

MEHSE OfO| =S| R0
ZHolSh= OFO[&l 7hAl 4
MO R E broadcast
Button

Page Move

Modify item
Verification Code

. payment

: MIOH SFXIES
: <n/a>
: <nf/a>

. <n/a>
: BH(1%A)
. <n/a>
. <n/a>
. <n/a>
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Test Case 59 (Key = 5.2.0.0.0.8.0.0.0.)

Current Ul : payment
Mo o2 : MS0H SEX|94 S
MEdSH ofo|’Ie| {1 : <n/a>
THoiSH= OFO|&ll JHXl4= 1 <n/a>
MR E proadcast : <n/a>
Button : AIf HIAE
Page Move : <nfa>
Modify item : <n/a>
Verification Code : <n/a>

Test Case 60 (Key = 6.0.0.0.0.5.0.0.0.)

Current Ul : inform prepurchase
MTof of 2 : <n/a>
MEHGE OFO[’C| 7 @ <n/a>
mofst= ofol’l JtXl4 : <n/a>
MIOfRE proadcast : <n/a>
Button D RIKIET]
Page Move : <n/a>
Modify item : <n/a>
Verification Code : <n/a>
Test Case 61 (Key = 6.0.0.0.0.6.0.0.0.)
Current Ul : inform prepurchase
MTof of 2 : <n/a>
MEHGE OFO|’IC| X @ <n/a>
mofst= ofol”l JtRl4 : <n/a>
MIOHRE proadcast : <n/a>
Button : MIoj
Page Move : <nfa>
Modify item : <n/a>
Verification Code : <n/a>

Test Case 62 (Key = 6.0.0.0.0.9.0.0.0.)

Current Ul
Mo of
Aeqt ofo|ele] x{n

EHOiSH= OFOI” ZhXl =~
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: <n/a>
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MR E broadcast
Button

Page Move

Modify item
Verification Code

Test Case 63 (Key =

: <nf/a>

D FA

: <n/a>
: <nfa>
: <nf/a>

71.0.0.1.0.1.0.0.)

Current Ul : inform location
Mo o2 : Mtof Xl

MEdSt ofo||el {1 : <n/a>

Tofst= ofo|&l JHAlIa~ 1 <n/a>

MAOIBE broadcast : Success
Button . <n/a>

Page Move 2ol

Modify item : <n/a>
Verification Code : <n/a>

Test Case 64 (Key = 8.1.0.0.1.0.1.0.0.)

Current Ul : inform verification code
Mo o2 : Mrof ElH

MEdSt ofo||e|l {1 : <n/a>

Tofst= Ofo|&l JHAla~ 1 <n/a>

MAOIBE broadcast : Success

Button . <n/a>

Page Move . 2ol

Modify item : <n/a>

Verification Code : <n/a>

2.1.2 Description & Result
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MNum Description result
1 MPYIET} broadcastElX| B2 HF pass
EI| g0l HWEFOH HES HEstEs 88
’ HEgipios Hy pass
; x2|gHHoM HEHIE Y HEZ HEHE
¢ JIZHs Yseee Ay e
7|0l o HES HEHstES 88
¢ Hugipos my pass
Opo| M E UM local stockdt remote stock
5 5= M7 gle olo|® dHEEe SEYUC pass
O A | % 40
p oo 2 M2 MU A local stock O remote stock 1
olseize HrusY Y e
OpO| A MESSIRI 0 local stock 104013 &
! Aotz 1Y i
Fail
Myol FE% MPO|REPt broadcastT|d M Megs 220 A7 LR
8 efst ofo|dle| HH M2 YHE el € MERICE SO &
M Sat MEF IEE YYHE oMY
2 HE
Heo FEE HPO0EE7} broadeast=| D =
g ¢ otojglel Hi Murioe2 HoFE HEfoM pass
FuslA] @ HEHIE gsn golMey
10 Upn PHE MPOfFET} broadeast=| D M= pass
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o otol el HA Muzto=z o E HefolA
REd HEH ZEE YR HauH

n

o) HeE UPORET broadcast=| D 1E
B oojo|Re HA MIF2E o HEfMM
FEEE @e HEHIE Y5t HiauE

pass

12

e HYE UFIETt broadeasts| 0 M=
¢t ofolge| HMAtEZ| M1t ooz Yo
A2 GEt MEHICE Ysa o U5

Fail
st 229 A7t @S
£ HEAI=E YHSH &
B HE

13

P HYE d-Et HPHIEZ} broadeasts|
1 ofolRe] HAAET|S] Wact ooz HOHH
B FEol @2 UERIEE Ysstn =g

ey

pass

14

Mpof HAHE HPOIE7) broadeastsln M
o ofo| ol A9 Wzt oe2 o
A% fad HEHIEE Y5t Ha 1Y

pass

15

{70 B9% A8 NP0 E7 broadcasts

2 ofolgel HRETISl W17t 022 YoiT

39 RESR W2 MIMACE YYD Ha
e

pass

16

P HYE d-Et HPHIEZ} broadeasts|
BAFTET|2] WFE 10|40 BR
HHICE Ysta =gl Uy

17

B

Medst MPOIE7} broadcastE

| HAEHEZ|e] M7t 1042 E2
M

pass

13

ZHICE Yot ol MY

P HYE d-Et HPHIEZ} broadeasts|

1 ofolRe] HAMAEIL] M0t 10jEl B
fad HEHICE Usid Ha U4

pass

19

o) Hes W= HPHIE?} broadeast ]
otoleel AMAEI|C Mzt 1018 He
EIHA| @2 MZHIACE YL H: MY

El

pass

20

DR oA oS fE ohol"o| AR E
HH®MLIE oglotolHe| +=FE oOjaz H

.
o=

40 = |do

21

THogka|of mofsta e ofelgo| 724E2H
& HHML7E p2loto|Hel £ 022 HEE

o2

40

pass

22

=]

b
==
Hopaof M mojstn e obolo| 72hR 2

%

Fail
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F HHMDI ogloto|Hel +FE 00|LER ¥ | 1int HHE HoME =X
dotedEs 717 Al number format
exception 244
T PE| oA TOjStD 2l OpO|”O| 7AEE|BIE
23 F HH™AZ oot HY +TE 00|T2Z 4 pass
Fotn HxdHse HR
T ZeE| oM TSt 2= opo|”I0| 7AHE|CIH
24 S HM™LZE oloto|He & 022 s pass
A HaHESE Y2
Hope|ofs mofstn Sl ofo|®o| 7AkR|SHE
25 F HH™DZ o2o0|HY +TE 00H2E 4 pass
Fotn HxdHseE H2
Tage|ofs Tojsta e opo|Eo] 77HE O]
26 ool FS HAM W27 o ofo|He =& o0| pass
fez HEdE HR
Maphe|of A Eofstn gle ofoEo] 77EK O|
27 ool @5 HA ®net ol ofo|Hel =& 0= pass
2 gy A
MDBel0lM Hopsa e ofolHo| 774K o il
1int HE HoME =X}
28 ool He MM > oPl oto|Hel =& 00|
Moz WaHsE 3 ZIM Al number format
exception 24
Mageos mojsta e oto||ol 77HE O]
29 el #s MM o>k 0Pl oto|Hel =& 00| pass
Tteg Hsh Hi HE
Taz2|of Tojsta e opo||o] 77HE O]
30 el Fe HA Mot ofl ofo|He| EE 0= pass
2 dd¥3ta H: MY
Tag2|of mojsta e oto||ol 77HE O]
3 ool @5 HA Wzt ol ofo|Hel s=gE 00| pass
Hoz GEs FHi HHY
Mgk o mofsta 0= ofol=ol 774R| ol
AT HYAEIIgE M2 §n ChEXE|Y
# | mazt ge ooime 2z onjmez wae pass
= 32
Mgk o mofsta 0= ofol=ol 774R| ol
dF HIYAHLI|oE ™7 |la CHERHET
33 pass
M7t Sl ool™el =& 022 HEdeE 3
a
2
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Haoz2|ojs mojstn Qe ofol"o] 7721E 2l Fail
» AT HYFHETIoE WP 8 CEXEI | 1int ¥HE doME =X
M7t Sl opole| =& ooldez HEst 7|3 Al number format
= 3 exception 24
Haze|ojs mojsta flE ofol"o] 77HE 2
" 2 MM I| e Y27t gl CHERRD (o pass
Wn7 e ofolHel =& o0jftez S-S
T 4 M
Mozl wojstn Qe ofol"o] 772HA 2
% P HMYFHHT|ME DI gl CHERREY (O pass
a7 Qe ojolde s 022 HHEsin H
£ Mg
Mozl mojstn flE otol"o] 771E 2
- A XAI|oE M2 g0 ChEREI| pass
Hn7t fle ofoldel =& ooldez QS
T F4 M
a2 Tojsta 2l ofol"o] 702 Ol
. He MIYITI|ME M7 Gl CHERE?|of pass
a7t Qe ojojHel =g o0|ez EHS
= 3%
Mag2|ofs mofsta e ofolEo] 774K 0|
oHol ZHe sAAIEY|olE M2 gl CHEAE
¥ o100 maz gk oolde 42e 0z was pess
= 35
Hap2|of Tojsts 2l ofol"o] 70ig O Fail
0 A MAHEZIE M2t 9 CEREZI | 1int BHE doME =&
W7 Qe olo|He S o0l HEsE F 71 Al number format
7 exception’s4 .
Mozl Hojsta 2l ofol®o] 7oigt 2l
. #e siFjrmo|oe Moz gl cHERE?|of pass
M7t Qe ojoldlel 22 oojftez 4#st
I Ea
Haze|ojs mojsta flE ofolgo] 7ozt 2l
" 2 HIYAHHI|HE W27t gl CHERFE? (O pass
WnF 2e ojo|He +2E 0=2 HHstn H
aMd
Mao2|ojs wojsta 2l ofol"o] 7oigt 2l
43 AT MMYAEII0E M2 fn ChEXET|Y pass
Mzt Qe ojoldlel 2tg gojdez 4HS
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i ek |
Taz2| ol Tojsa e ofo|RHo] ¥AE Y
44 o HEEEEZ|o M2t e ofo|He =& 0 pass
ootez WL AS
T2 ol Tojsa e ofo|”o] AR 2
45 o HHAHEZ|o Mg 2lE ofo|He +=EE 0 pass
C20F HIsE= EFR
Wam2AGM BojSD Y ofo|Ho| 77K Fal
s an @mxlru.:;&:@ IHH;P‘} e ;|u||:.;el| #Iae.'l:u HE R =2
ol4oz HHLE AL Z1M A| number format
exception 24
o2 ofs Tojsin e ofo|Ro] AR Y
47 mf A2 W7t S olo|"e =28 0 pass
Ogtez g3Esta Ha ME
Taoza2|ofs mojsn e ofo|”o] AR Y
48 W A7 W7t e oto|"He sEFE 0 pass
oz 4Hs0 Ha My
o2 ofs Tojsin e ofo|Ro] AR Y
49 mf A7 W7t S oto|"e =EFE 0 pass
ooz gHEsta Ha ME
o2 ofs mojsn 2l ofo|”o] AR Y
50 o HEAEEZ|o o2t e ofo|dHe =& 0 pass
Oigtez #gseE 32
Tjaop2|of s mojstn 2+ oto|™ol 77X O|
51 OF Ym HEAEZ|0 WD e ofo]He] 5 pass
e 022 HEse 37
WM HojsD S ofojHo| 7KK o) Fal
s2 | @ Um AMREII WAst Ak ofojge] 4 | - BHE HOME <A
are oA T e 7|5 Al number format
dE 00422 HESE H2
exception 24
M| oA Hojsta e ofo|”o] 7FHE| O]
53 O Yo IR0 I e ofo| e 5 pass
ZE 00|22 HAESD Histe HP
T2 ol Tofsta e ofo|Ro] 7FHE| O]
54 o Yo MHAEEI|N "MaF 9l ofo] el 5 pass
& 022 ¥ Hase H2
T2 oA Hojsta e ofo|”o] 77X O
55 o Ymf IR oI 9l ojo|de| 5 pass
Y& oold=2 HWHD HidE HP
56 Moz Aqandi)E HEste 42 pass
57 MP0jE HIHAEE T¥sE= HP pass
58 M7 SX|HD FHORLI)E FEsE H2 pass
59 M0 SHAEL HIEAEE T¥se 2 pass
60 Mo i PEIEIE HEfsHE= 2 pass
61 dpof oM HP0IE HEstE dF pass
62 Mpof chfjoM FHEE MESE HP pass
63 x| =0 BolE HEsE HR pass
&4 HPORE oHY SHO M EOIE MEstE= B pass
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56/64 = 87.5% 43

2.1.3 Data Specification

Mmager Bl Sk Cunnt Vi e

ek -
] ek
ok
ok
ok
ok
3 ok
= ok
: ek
: ek
5 ok
s ok
: ek
: ek
s ek
2 ok
: ok
3 ek
i

L [EET T A

Ll ST @

L V] [ [0

nzpe = o &

p 3 i AT [

L [ AT 1

L 2 [ A

L [ i -

L [ A

L (BT [0

L AG BT o

e [

e @

o @

1
=

I I P

Cl

g

1

1]

T

1]

T

s

T

T

s

5

5

e Earrat e

AR ETTAT A WA

e Earmar mc i

e Earrat e apC:

e Earvat mcapacr i 3

o ¥E MY 23 : https://docs.google.com/spreadsheets/d/1CORKEdazriw5t6sUXgzligiMUp-

0dygOJdf3gWSpubl/edit?usp=sharing

2.2 Brute Force Testing

2.2.1 BFT Specification & Result
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1th Test | 2th Test
Use case No Test case
Result Result
AlA"O] AFEIESN CHE DYM2| IDE Hhorg
1-1 PASS PASS
=7 ol
A|ARO| AREIGELD CHE DyMe| IS 2ot
Set up 1-2 PASS PASS
x| ol
Al2E0] AMFERE O AEZ|2] I 2HOof
1-3 N PASS PASS
E ogis=a =2l
Select USERZF d=fst 2Eof o2t FoiF o7t o=
2-1 - PASS PASS
mode Els=A =0l
3-1 | Manager?t A5t M1 F2It HBE =4 &2l PASS FAIL
Manage —
Manager?t & 87H%] 0|42 EEE i H2
Stock 3-2 N PASS PASS
ofl27t L2 Esx 2ol
) 41 | BE 87 Lt2=X &9 PASS PASS
Show tem — —
4-2 | User?p 4=list 3571 A== =2 FAIL PASS
User?} {1=fst S 20 CHa] SR Aol ZHof
5-1 _ PASS PASS
ThsEx| ol
i AEToflA Etof HsSHICHFH PurchaseE &
5-2 N PASS PASS
dEoz gster el
Check
ELE ETf CHE AET7IEEH g gofes
stock count | 5-3 PASS PASS
7| =0l
CHE AEZI2ZR2H A7 Qifhe 828 ged,
5-4 | "Select Advance Payment'E FHEH2E HH#s = PASS PASS
7| =0l
Update S8 MIPEE FHE Zro A EHLst St=X
6-1 _ FAIL PASS
stock =1 da]
ZH7 d3¥E I 2 MLE A =0l=X
7-1 PASS PASS
gl
Purchase 7-2 | EH7t dE53E Y SEE HIESH=A 20 PASS PASS
2HZE dO#E 2H 2o HARE EWF=X
7-3 PASS PASS
sl
Advance HAF0EAHN dafe M, dF02EE 2ote
8-1 - PASS PASS
purchase x| =ol
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M7 ZHO| HIWE M, wore MFHISE

8-2 _ FAIL PASS
"Message Request"E5l 'Broadcast"st=X%| 291
Mol ZHo d3#E o, Y S27 e A
83 | _ . ~ ~ PASS PASS
710 CHE) “Inform Location'& 2 EsH=R] =0l
M0l Z2H0 d5HE W, ddE WFHEEE
8-4 - FPASS PASS
HH=EA 2l
Mof ZFEo 2mIE m, Z8 2O HIAXE
8-5 PASS PASS
HEHZ=E=R 22l
M0f ZHo 2mIE o, HaAMHE WL 5
8-6 FAIL PASS
& ChA| F7HAF =7 22l
Mo FE = [0 SEE A AEI|H M
8-7 PASS PASS
EHoteAl =2l
Mo 2 o4 ZH AL SHE tem2l A27G
8-8 _ FAIL PASS
E0EE=R =2
Check 9-1 | ZH EIE For2=A] el PASS PASS
ec
HoFol 2H FrESE ofu2rs EEE FrErgf
payment 9-2 - PASS PASS
= o2 HAZIE 27 =2l
HpoE Mgt E20 8l "Message Request”
10-1 _ PASS PASS
2 Yo g gore=x =l
HIoEFEe  FEE M7 HOpgicHE
10-2 _ FAIL PASS
“Message Request’'2 1S ZHA|7|=X 22l
MoE ZAAFI F "Advance Purchase'S 2o
10-3 N FAIL PASS
=4 =2l
Select Mo 2ok 529 M7 gt SEOAIR
10-4 o FPASS PASS
advance E HHFED, "Select Mode"2 S07H=X| =2l
payment fxzo g Mest S20 iz "Message
10-5 FPASS PASS
Reauest"Z D E gole=x =ol
fiA|gel 222 MES S22 WAt Jopic
10-6 | B #iY S20 &l "Inform Location"S H#ldh| PASS PASS
=4 =2l
SRl 2EE MEG S22 WA Ol
10-7 FPASS PASS

2O SEOMAE 2EHQFL, “Select Mode"2
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E0H7H=X] =22l
Aol e flst 2HA CHE AFEP|E2] "o
10-8 FAIL PASS
I U2 ZO{EEx 2ol
HZH = M0 ZE YA ST item T2
10-9 _ FAIL PASS
F E0 X =Zel
Inform SEE ZI%Us AEIIY Cish 21 LES
_ 11-1 ~ PASS PASS
location x| g}?_l
SE7t MHEEE O, ME2& H70f Z=E o
12-1 PASS PASS
c HsteA =22
reate
o “Create Verification Code"S E&f MEE 704
verification | 12-2 N PASS PASS
IACEE 2HFEA 22
code
HEH BESL HgERFe 220 550 44
12-3 _ FAIL PASS
E|X| 2=A =0l
&7t dELoeln, ZEHT SRLYAL F=
131 | 8 M0 AEE YAWSHY 52 MBSs| FAL | PASS
Iltem out x| =el
A AHEZIY Mo gled Mo B ESF U
13-2 FAIL PASS
= O|R/E item outl| ==X 22l
UserZt @035t {30 E=E “Check Verification
14-1 _ PASS PASS
Code"0fl HMESID O ZHE geX| =0l
Read
- 7125 BEVI FESILME “lem Out"s HESHE
verfication | 14-2 N PASS FAIL
ER
code S——
ltem Out"s H&S T “Reset Verification
14-3 PASS PASS
Code"E d#ol=4A =2l
Check
verification | 15-1 | A|[2HE0| YHE IET ENSt=F =22l PASS PASS
code
Reset
A2golA elsiE AEg YYHoR AFHER
verification | 16-1 | _ PASS PASS
22l
code
SUIRs dAK BRE 4 oA ==
17-1 - FAIL PASS
Message =X =el
request =HE AN el FEAE gEHEe FEE
17-2 _ PASS PASS
DvMo HdEez HUj=A] =l
o == gie S50 HAXE M3 F2 ¢ £
17-3 . _ PASS PASS
gigg EYSI=A =22
FH Test Case : 4974 Pass : 4770

4774 | 497K = 96%
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2.2.2 FAILEl 5 2712| Input & Environment
¥ No. 3-1
. FAIL AR

10

0jo

29|

OBt

F2t77EKI0lM 67X 2 HIAS T MZR2 ZF2 = M1 717t o &

o FAILO| 25H= Input & Environment

2t 174, AtOICt O7H (2= 77HK])
Z2t 07H, AtoICt O7H (2= 67tX)
Z2t 07H, AFOICH17H (B2 77tX]) 7t 7k S3HOF Sh=H|, AFOILE =7t 2715

¥ No. 14-2
o FAIL At

o MUt ol S=0f thotod, MEX Foi 2=ES Yot 5

MZH Fof 2EE Sl FOHE =+ A0{oF st=0l 27ts

o FAILO| 25H= Input & Environment

MUE =715tH M E FItet VMOIM =

o VMOO| 22t 07, VM10i| 22t 274 ULt
> VMOO|A 2} OfE A =5t MEHIZE Md = broadcast
> VMO0 MZEFZE 2E2 H|{YCLL, VM1Q MZENZE S22 Zato| Z =T} FItE
- VMOO|A S2te| ;{nE F7tgt
> VMOOIME MEX ZEE Sl S2HE 7O & JA0{0F stLE, i E7Hs

3. Static Analysis

3.1 Cyclomatic Complexity
« Cyclomatic ComplexityS £0|= W
« HMEE 225t ifE2 F2ICt

o https://stackoverflow.com/questions/16418038/how-to-reduce-cyclomatic-complexity

o STTHIfEO| 5K, OIS forZat &7H AFESHY if2S Ehest AlZICH

o https://stackoverflow.com/questions/42224595/how-to-reduce-cyclomatic-complexity-
in-a-if-condition

o JtSSHH HIME & 20~30&ES E7|X 21, 7tSSHH parameterE HIAE0| E7|X| & A

o https://stackoverflow.com/questions/40218530/how-to-reduce-cyclomatic-complexity-
by-refactoring-the-code
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« SEE 2M U EFH Jt0|EE
o Launcher.java

o HAME : public static void main(String[] args)

« before : complexity 28

public class Launcher {
public static void main(String[] args) {

ArraylList<Controller> DVMs = new ArraylList<>();
for(int i = 0; 1 < 5; i++) {
DVMs.add(null);
3
String[] locations = {"AIZS{EH 15", "HUEZME", "SMS|E AN, wHSiE AN AEE},
List<Item> items = new ArraylList<>();
List<DVM> dvms = new ArraylList<>();
for(int 1 = 0; 1 < 20; i++) {
items.add(null);
3
for(int i = 0; 1 < 5; i++) {
dvms.add(null);
3

/* Mo HF +/
for(int 1 = 0; i < 5; i++) {
int totalCount = 0; // ¥™ pvMe| =2 ZTF9 i+
Random rnd = new Random();
while(totalCount < 7) {
int cur = rnd.nextInt(20); // S Hz M=
if(items.get(cur) != null) {
if(items.get(cur).getCount(i) != null) {

continue;

}

else {
//CHEXHTOf] A=AY
int count = rnd.nextInt(9)+1;
Item item = items.get(cur);
item.setCount(i, count);
totalCount++;
System.out.println(i + "0 " + Item.names[cur] + " S22 " + count + "Dt M),

}

} else {

int count = rnd.nextInt(9)+1;

Item item = new Item(cur, count, Item.prices[cur], 1i);

/* FOR STUB */

items.set(cur, item);

System.out.println(i + "0 " + Item.names[cur] + " S22 " + count + "0t MH"),
/* FOR STUB */

totalCount++;

}

/* ™ A4y

for(int 1 = 0; i < dvms.size(); i++) {
dvms.set(i, new DVM(i, locations[i], items));
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}

for(int 1 = 0; i < 5; i++) {
DVMs.set(1i,Controller.getInstance(i));
System.out.println(i);
DVMs.get(i).setDVMId(1i);
DVMs.get(i).initialize(dvms, items);

}

for(int 1 = 0; i < 5; i++) {
VerificationCode.getInstance(i).setDVMId(1i);

}

/* TI ol */
for(int 1 = 0; i < 20; i++) {
if(items.get(i) !'= null)
items.get(i).printCount();

/* M gel +/

« after: complexity 13

public class Launcher {
static ArraylList<Controller> DVMs = new ArraylList<>();
static List<Item> items = new ArraylList<>();
static List<DVM> dvms = new ArraylList<>();
static String[] locations = {"AlZst# 15", "MHEHAZL

5"

ol

" ua'}AHg-,'I;v_fl%n , " t‘g‘o-}p_}lgn nEkIJ—Iﬂ,l

public static void main(String[] args) {
methodA();
methodB();
methodC();
methodD();

static void methodA(){
for(int 1 = 0; i < 5; i++) {
DVMs.add(null);
}
for(int 1 = 0; i < 20; i++) {
items.add(null);
}
for(int 1 = 0; i < 5; i++) {
dvms.add(null);
}
}

static void methodB(){
/* Mo HFE +/
for(int 1 = 0; i < 5; i++) {
int totalCount = 0; // ¥ pvme S&9 FF9 =+
Random rnd = new Random();
while(totalCount < 7) {
int cur = rnd.nextInt(20); // SE Hz MH
if(items.get(cur) != null) {
if(items.get(cur).getCount(i) != null) {
continue;
}
else {
//CHERH|0| A=A
int count = rnd.nextInt(9)+1;
Item item = items.get(cur);
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item.setCount(i, count);
totalCount++;
System.out.println(i + "0 " + Item.names[cur] +

(==
" SRS

)
}
} else {
int count = rnd.nextInt(9)+1;
Item item = new Item(cur, count, Item.prices[cur], 1);
/* FOR STUB */
items.set(cur, item);
System.out.println(i + "0 " + Item.names[cur] + " SEE "
)
/* FOR STUB */
totalCount++;
}
}
}
}
static void methodC(){
/* Mo MH x/
for(int i = 0; i < dvms.size(); i++) {
dvms.set(i, new DVM(i, locations[i], items));
}
for(int i = 0; i < 5; i++) {
DVMs.set(i,Controller.getInstance(i));
System.out.println(i);
DVMs.get(i).setDVMId(1i);
DVMs.get(i).initialize(dvms, items);
}
for(int i = 0; i < 5; i++) {
VerificationCode.getInstance(i).setDVMId(1i);
}
}
static void methodD(){
/* M1 =el */
for(int i = 0; i < 20; i++) {
if(items.get(i) !'= null)
items.get(i).printCount();
}
}
}
o Controller.java
o SHE ZH U3
e DVM.java
o ST ZH 812
e Item.java
o SHE ZH 8=
» Message.java
o MME : private Map<Integer, String> requestTo()
o SFE:53
o EYEIE2 el HIAIX] EFYO MHE actionO] 22|50 AX| S
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o &2 M OAIX] EFYO] [HE actionSE2 B2 HAMEER 22
e Purchase.java
« STYE EZH 83
o VerificationCode.java

e MIAE : public Boolean resetCode(Integer code, Boolean broadcast)

if(isDone)
break;

o H[Z: @51 SXE 2tof trade-off7t A0IA, 20| SlOHX| gfote & 2 #7l o

ot

« Intellij Plugin (CodeMetrics) 2™

o before

dy hell...
Complexity is 28 Bloody hell...

o after
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Item item
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3.2 Code Coverage

AL HHE|K|= 7|2MOZ Jacoco E

fio
o

3.2.1MC/DC Coverage =™ Z1}

System Test & Static Analysis - V&V 5&
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Elemnent Coverage Covered Instructio.. ™

v {2 Dumi B 335% 4357
v [ test = 407% 4357
~ H kuooad bl testvendingmaching = 478% 4,041
[4] Controller java = o12a% 300
[4] testMessage java 1 27T4% 173
[4] Messagejava 1 26.2 % 157
[4] testController java = 851 % 2,337
[ 1tem java | 50.6 % 255
[4] testitem java | 555 % 208
[ testVerificationCode java | AT0 % 193
[ VerificationCode java | 551 % 189
[ DM java 3I1T% 20
[4] testDVM java 420% 30
[4] Purchase java 55.0 % 33
[4] testPurchase java §3.5 % a7
v B} ku.ooad.b1.test.core 100.0 % 316
[4] Launcher java = 1000 % 316
v [ sre | 0.0% 0
~ H kuooad b1 vendingmachine = 00% [}
[ Controller java EE 00% 0
[4] Messagejava ] 00% 0
[4] tem java 1 0.0 % 0
[4] verificationCode java 1 0.0% o
[4] DVM java 0.0% 0
[J] Purchase java 0.0 % 0
v B ku.ooad.bl.core | 0.0% 0
[4] Launcher java EE o0% 0
HIAES 9leh Z2fA9t mlol M2 Mol ozt 20| otE|2lo] MTHI H2|XE 0% HOM, RUEIAE
E0US HHE|X|E 49.7% 2 APS| D|FES gelg = AJUSLICE
AR AHE|X|E 227|215t HAZeHA ST BX|A HHEUs HAEZLHUS SHAE 25 AH|SHD
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VM

R. D A, Comment
2.. 1 c.. [no comme..
2. | c.. BE AHI .
2. 2 C. junitd=E 8.
2. 1 t. [nocomme..
2. 1 t. [nocomme..
2. 2 t. [nocomme..
2. 1t [nocomme..
2. 1t. bb
2. 4 t. [nocomme..

IC AT AL YT S

v (@ ROOT
W

[ branches/DWM/DVM/test/ku/o
[J&
* vendingmachine

% core

SAlof Hila RREAEZHAS ABNF=

[
[»
[»
[
e
[»
e

Mame

Launcher java
Centrollerjava
test\erificationCode java
testPurchase java
Purchase java
Message.java
testCentreller java
DM java
VerificationCode java
testDWM . java
testitem java
testMessage.java
[tem.java

HZEE FIISIAELICH

[3] Java Source Compare > ][] = gt SN
0] svn//34.64.145 i DVM/D! DVMjava [Rev213] [) svn//34.64.145 DVM/D! DVM java [Rev:197]
1package ku.ooad.bl.test.vendingmachine; 1package ku.ooad.bl.test.vendingmachine; A
Simport static org.junit.Assert.assertNotNull: 3 import static org.junit.Assert.assertNotNull: o

4
S import java.util.*;
€ import org.junit.Test;

e
S import java.util.*;
6 import org.junit.Test;

System Test & Static Analysis - V&V 58!

e/
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12public class testDVM {

a rax
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Coverage Covered Instructio..  Missed

mm 382% 3,325
v [ src B 113% 479
v ku.ooad.bi.vendingmachine = 121 % 479
[J] Centroller java = 26% 83
[4] Message java ] 104 % &2
[ VerificationCode java | 201 % 69
[4] Item java | 506 % 255
[4] DM java 00% 0
[J] Purchase java 50.0 % 30
+v 8 ku.ooad.bi.core I 0.0% 0
[4] Launcher java == oo0% 0
v ([ test = 637 % 2,846
v 4 ku.coad.b1.testvendingmachine B 637% 2,846
[ testController java B 784% 2,152
[4] testMessage.java | 274% 173
[ testVerificationCode java H 355 % 146
[J] testitern java ] 555 % 208
[4] testDVM java 429% 30
[4] testPurchase java §35 % A7
CISZ0| A HHE|X|7} 38.2%, HIQIZHAS S| HHE|X|7 1N1.3%E SItotAS 2ol & ¢
3.2.2 Decision/Branch Coverage =d Z 1}
Element Coverage (Cowversd INsTructo...  Missed
v i Em 382% 3,325
v (@B sre B O113% 479
v ff ku.ooad b1 vendingmachine = 121 % 479
[J] Centroller java == 6% &3
[4] Messagejava ] 104 % g2
[4] werificationCode java | 201 % g9
[4] Item java | 506 % 255
[4] DM java 00% 0
[4] Purchase java 50.0 % 30
v f} ku.ooad.bl.core | 0.0 % 0
[J] Launcher java == 00% 0
v ([ test B 637 % 2,848
v ku.coad.bi testvendingmaching = 637% 2,846
[4] testController java = T84% 2152
[4] testMessage.java | 27T4% 173
[ testVerificationCode java 1 355 % 146
[4] testitem java | 555 % 208
[4] testDVM java 429% 30
[J] testPurchase java 635 % 47

MC/DC CoverageES AllStE 22 Z20| M OC|7HX| HH 7} E[=X| 2elst R =0,
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J [¥] Launcherjava 3

}
}

[ Az sEe L 23k >> JUnit Test 27t

else {

[/ EETEEY Y

/* FOR STUB */

/* FOR STUB */

J|E0 YEEAUE FRHAE g4+S0| ZF 0[S0, HIAEY 2|0 &0 S EReE B
HMX[EHO|X| ot B|AER 7t MY E[X| ot 50| Bot HHE|X|E £[chet 22|X]| ZoIASLICE
0|E 3 AE0 EHZZ O|+E SEoI0] oIS e HEfILIC,.
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& [Code Coverage-Decision/Branch Coverage] 57 Z 1}
in list Ol7r =

=2 iy

Description  Edit

LABELS

FEFE AP 40HE EX| 2617|209 F 4T somHs E4 =FESEE L CL
LB sE &35 ol testS2 S A i“ﬂ% AtLl 2 XS SHA| E HEE LI
@& Attachments

e coverage _3.png -~
. Added 6 hours ago - Comment - Delete - Edit

= Make cover

coverage_2.png -~
Added 6 hours ago - Comment - Delete - Edit

= Make cover

coverage_1.png -~
Added 6 hours ago - Comment - Delete - Edit

& Make cover

Add an attachment

3.2.3 Condition Coverage £d Z1}

1) E3 Y2 H|ZSm 2| Coverage

public static String names[] = {"ga", "Ac|d", THe", "azmeg|eT, TEAT,
TOLoEl =T ToE folET, "2ZE", "ZE| AYET, "HEHo",
oo, TEchET, MEjaEt, "T.0Q.P", "HERROOT,
oA, Toel e, "opE®agn, "IICOT, "HI"R:

public statiec Integer prices[] = {}:
if(dvms '= nmll) {

String[] locations = {};
Farfint i = Mi* i & dAvm= Tenoth= 448 1

flet 20| 7HHS2 HIR1 4SS HIYRE ol thet CoverageE MEJ =

System Test & Static Analysis - V&V 58!
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Covered Instructio..  Missed Instructions

Element Cowverage
v =2 pvm B 344% 2,956 5,626
v [ arc = 113% 478 3,756
~ 1 ku.ooad bl .vendingmachine = 121% 478 3,437
> [3] Controller java = 26% 63 2,333
5[] Message java ] 102 % &1 538
s 4] VerificationCode java | 201 % 69 274
y 4 [tern java I 506 % 255 249
> [9] DVM java 0.0 % 0 &3
> [9] Purchase java 50.0 % 30 30
v Bt ku.ooad.bl.core | 0.0 % W] 269
>[4 Launcher java B 00% 0 269
v [ test = s7o% 2478 1,870
v H kuooad b testvendingmachine = s70% 2478 1,870
5 [J] testController java = 723% 1,871 754
> [9] testMessage java I 274 % 173 458
> m testitem.java | 254 % 111 326
> [ testverificationCode java H 355 % 146 265
» m testDWM java 429 % 30 40
> [9] testPurchase java £3.5 % 47 27
Qlet 242 HHE[XIE eld=JAUL, oo CHet TEE 2M|HUELICE
String[] alpha = {"Q", "1", m2m, m3m mgmw}.
assertThat (dvms, is(alpha)):
if (dvms '= nmll) {
String[] locations = {"HZmE 150, "TYHEBIET, TmEFlsT, THZBlET, "S4BlsT);
for(int i = 0; i < dvms.length; i++) {
Integer dvmId = Integer.parseInt{dvms[i]):
dvmLocations += locations[dvmId]:
if(i < dvms.length-1})
dvmLocations += ",";
} elie i
dvmLocations = "gia";
;ssertNotNull {dvmLocations) ;
£ System.out.println("dvm location: " + this.dvm.get (dvm_id) .getLocation());

locationSet.setText (dvmLocations) ;
ok = new JButton("&d");

underLayerl.add (locate) ;
underLayer2.add (locationSet);
underLayer3.add (ok) :

showLocation.add (underLayerl) :I
showLocation.add (underLayer2) ;
showLocation.add (underLayer3) ;

System Test & Static Analysis - V&V 58!
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NS T UV AUD LDl Ay

String[] alpha = {"gw, ®ilw, mzw w3w  mwgmWp.
assertThat (dvms, is(alpha));

if({dvms '= null) {
S5tring[] locatioms = {}:
for(int i = 0; i < dvms.length; i++) {
Integer dvmId = Integer.parseInt(dvms[i]};

e
e

i System.out.println("dvm location: " + this.dvm.get(dvm id).getLocation()):

HHEO| HIO{RAZ 0l 2t HESHA| HHE X7t WX =ARE 2 & AASLICH

public static Integer prices[] = {900, S00, 700, 700, 800,
700, 1200, %00, 1200, 1200,
600, 800, 500, 1200, 500,
€00, €00, 1500, 700, 700};

public testlItem() {
this.id = new Random() .nextInt {5);
Integer dvmId = new Random() .mextInt (5);
Integer count = new Random() .nextInt (9);
Integer price = prices[id];
setName (Cestltem. names[id] ) »

this.price=price;
if(this.price == 0)

if (this.count == nmll})
this.count=new HashMap<Integer, Integer>{(};
this.count.put (dvmId, count);

System Test & Static Analysis - V&V 5&!



public static Integer prices[] = {}:

public testItem() {
this.id = new Random({) .nextInt (5);
Integer dvmld = new Random() .nextInt (5):
Integer count = new Random() .nextInt (9);
Integer price = prices[id]:
setHame (testltem. namss[id])

this.price=price;
if {this.price = 0)
this.price = testltem.prices[id];

if {this.count == null})
this.count=new HashMap<Integer, Integer>():
this.count.put (dvmId, count);

E£7% Condition0f 2} H2t5HA| HHZ|X| 7t Hetsh=2E & & AUSLL L& T=S0| KL=t

M Condition0f 2} 0| 2] {HZ|X|7t H E|X| g8 ASS el = UAUSLIC

2) 2 intH? 0|22 XIS B2l Coverage

manageStock.setLayout (new GridLayout (3,1)):

JPanel manageltems = new JPanel ()

JPanel manageEtc = new JPanel ();

JPanel manageButton = new JPanel();

JPanel updown = new JPanel (new GridLayout (1,0)):

JLabel itemMName = new JLabel ()

String itemlList[] = Item.names;
JComboBox JlitemList = new JComboBox<S5tring>(itemList);
icemMame.setTexc ("g=: ")

JLabel itemCount = new JLabel ()
JTextField countItem = new JIlextField (&)
itemCount.setText ("2 ");
countItem.setText ("1");

JButton up = new JButton("+"):
JButton down = new JButton{"-");

cancel = new JButton (2"} ;
ok = new JButton (") ;

manageltems.add (itemName) ;
manageltems.add (JItemList) ;

mananeFte . add i temConnt) »

IASHO| ZE HME|X|= ZEE S
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i
up.addActionListener ( new ActionListener(){
ROverride
public void actionPerformed (RctionEvent =) {
TODO futo-generated method stub
int count = Integer.parssInt(countItem.getTexc()) !
count += 1;
countItem.setText (Integer.toString(count)) ;

s
down.addActionListener { new ActionListener (}{
BOver
public void actionPerformed (RctionEvent =)
TODO Auto-genserated method stuk
int count = Integer.parselnt({countltem.getText(}):
count —= 1;
countItem.setText (Integer. toString(count)) ;

ide

e
ok.addActionlListensr ( new ActionlListener(){
@C0verride
public void actionPerformed (ActionEvent =) {
TODO Auto-generated method stub
List<Item> Items = new ArrayList<>():
for(int i = 0; i < 20; i++) {
Item=.add(new Item(i, 1, Item.prices[i], myIld)):
}
Integer myId = new Random().nextInt (5);
Integer target = new Random() .nextInt (20):
Item selectedItem = Items.get (target):
assertEquals(selectedIten.getName (), Item.names[target]):

int count = Integer.parselnt(countltem.getText()):’
Integer oldCount = selectedItem.getCount (myId):
oldCount = (oldCount = null ? 0 : oldCount);

if {oldCount + count < 0}
printe ("ERE W44 ") :
else {
Integer targetCount = oldCount + count;
selectedItem. setCount (myId, targetCount} ;
System.ont.println("old: ™ + oldCount + "™ | count: ™ + count + ™ | Sum: "™ + {(targ
assertThat (selectedIltem. getCount (myId), Is(targetCount));

0f 2 HHE2|X|7} ZHE|=H0|ASLL, of2iet 20| Z2+2 1000000000000000000000000& FUEM= ZE
FH2|X| $X| LE] Stafstn, ISR 3t AL M2 SXIfSS BIY 4 UASLICH
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@Test

public void updateStockInfo() {
JFrame UI = new JFrame():;
JPanel manageStock = new JPanel ():
manageStock. setLayout (new GridLavout (3,1)):

JPanel manageltems = new JPanel ():

JPanel manageEtc = new JPanel();

JPanel manageButton = new JPanel();

JPanel updown = new JPanel (new GridLavout(l,d)):

JLabel itemMName = new JLakel():

String itemList[] = Item.names;

JComboBox JItemlList = new JComboBox<String>(itemList);
itenMame.setText ("2 : "):

JLabel itemCount = new JLakel():

JTextField countItem = new JIlextField(6);
itemCount.secText ("s=Z: ");

countItem.setTextc ("1000000000000000000000000") ;

JButton up = new JButton("+");

JButton down = new JButtonm("-");
Element Cowverage Covered Instructic...  Missed Instructions
I 353% 3,072 5,631
v [ sre = 11i1% 469 3,76!
v f ku.ooad.b1.vendingmachine == 1s% 469 349
>[4 Controller java B 26% 63 2,33
5 [d] Message java | 102 % &1 53!
> [J] verificationCode java | 201 % 69 27
> [ ltem java H 488 % 246 25!
> [J] DVM java 00% 0 &
> [ Purchase java 50.0 % 30 3
v H ku.coad.bi.core | 0.0% 0 26!
> [J] Launcherjava == 00% 0 26!
~ [P test = s83% 2,603 1,86!
v ku.ooad.b1 testvendingmachine Bl s583% 2,603 1,86!
> [4] testController java I 895 % 1,809 83
> [J] testMessage java 1 274% 173 45
s [ testVerificationCode java I 355% 146 26!
s M testitem java 1 355 % 298 23!
> [] testDVM java 429 % 30 A
5 [J] testPurchase java 635 % 47 z
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&3] testControll.. 52 ' [J] testltem java 4F) testPurchas... 4J) testMessage.... A3 testverific... 4J) testDVM java

Froe
up.addictionlListener ( new ActionListener (){
@Cverride
public void actionPerformed (LctionEvent =) {
// TODO Lhuto-generated method stub

)i
down.addActionListener ( new ActionListener () {
@Cverride
puoblic void actionPerformed (ActionEvent =) {
// TODO Auto-generated method stub

e
ok.addActionlListener{ new ActionListener(){
@0Override
public void actionPerformed (ActionEvent <) {
// TODO Auto-generated method stub
List<Item> Items = new ArrayList<>():
for(int i = 0; i < 20; i++) {
Items.add (new Item(i, 1, Item.prices[i], myId)).:
}
Integer myld = new Random() .nextInt (5):
Integer target = new Random() .nextInt (20);
Item selectedItem = Items.get (target):
assertEquals(selectedltem.getName (), Item.names[target] )

else {

1T
Mo
rh
Am
ox
(@)

ondition0f| 2t HHE|X| 7} AE[=HZ HY £ AX|TH Integer2| HL|0f| CHEt o 2[X2|7} 2t

0
YN FREIAES TIHSI0 LOfit O|0[7 |2 0] SHY Ol Lot EZZ0] 7| HStAELIC

3.2.4 Statement Coverage £H Z1}
1) updateStockinfo

System Test & Static Analysis - V&V 5&!
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Element
] 76 %
~v ([ test == 92%
~ 1 ku.ooad b1 testvendingmachine = g2%
[4] testController java = O150%
[4] testMessage java | 00 %
[4] testitermn java 1 00 %
[4] testverificationCode java 1 0.0 %
[4] testPurchase java 00%
[3] testDVM java 0.0%
v [ == O59%
~ f ku.coad.b1.vendingmaching B 63%
[4] Controller java = 00%
[4] Message java | 0.0 %
[4] werificationCode java | 00 %
[4] ttem java ] 494 %
[3] DVM java 00 %
[3] Purchase java 00 %
~ f# ku.ooad.bl.core | 0.0 %
[4] Launcher java = O00%
S statement”Zt MY g2t E EO{/JUAD
L} 2eHAE H|elotn sto{of EX| o[ Z0|UEL|Ct.

2) showMode

~

JBanel showMods = new JPanel();
showMode . seclayout (new FlowLayout ()

JButton goShowltem = new JBUCTOR (" 20")
JButton goReadVcods = mew JButton("HIMEE 5
JButton goManageStock = new JButton ("H2 ") ;

showMode . add (goShowItem) ;
showlMode . add (goReadVcode) ;
showlMode . add (goManageSTock) ;

UI.add(showMode) ;
UI.setVisible (true):

boolean gosnowClicked = false:
boolean goreadClicked = false:
boolean gomanageClicksd = false:

goShowIten.addActionListener( new ActionListener () {
goverride
public veid actionPerformed (RctionEvent e) {
testController.getInstance (myld) .selectMode ()

3
B
goReadVeode.addActionListener ( new ActionListener () (

ride

public void actionPerformed (ActionEvent ) {
testController.getInstance (myld) .selecthode ();
3
B
goManageStock.addActionlistener ( new ActionListenex (}{

public void actionPerformed (ActionEvent &) {
testController.getInstance (myld) .selectMode (};

HIAE ZA0 = BHIAESHE &R0 ZXHSHOFE|Lt 20|gl=
E ZAMSIASHE 0HZ +Hot=AS USHASLIC

3) showLocation

System Test & Static Analysis - V&V 5&

Coverage Covered Instructio...

EXEXIEHO[A A3t

oomn

662
413
413
413

0

(=R =R =]

249
249

(=R =Ry=]

249

=Ry =Ry =Rl=]

testControllershowMode (2021. 5. 31. @ 10:17:53)
Element
- (&5
v test
v ku.ooad b1 test vendingmachine
[4) testController java
[3) testMessagejava
[3) testitem java
[3) testVerificationCode java
[1] testpurchase java
[3) testovM java
v B
~ 8 ku.ooad b1 vendingmachine
[3) Controller java
1) Message jav
(1) ttem java
[3) VerificationCode java
1) DVM java
[3) Purchase java
~ f# ku.ooad b core
[) Launcherjava

Coverage Covered Instructio.

v
Missed Instructions

8,040
4,055
4,055
2,332
631
537
411
74

70
3,985
3,716
2,396
599
343

63
60
269
269

00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%

Total Instructions

©C000000OB0000BG00000

Missed Instructions

8,702
4488
4488
2,745
631
537
411
74

70
4,234
3,985
2,396
599
343
504
63
60
269
269

AAT|0fl HHE|X|E of HEZD

Total Instructions

8,702 8,702
4468 4468
4,468 4,468
2,745 2,745
631 831
537 537
411 411
74 74
70 70
4,234 4,234
3,965 3,965
2,396 2,396
599 599
504 504
343 343
63 63
60 60
269 269
269 269
=
£ FHE|X|
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A [ |[2SICONMTOIIer. SNOWLOCATON (2U21. 5. 31. 2.2 1U718:53)

Element Coverage  Covered Instructio.
~ B 31% 269

v @ sic
~  ku.ooad b1 vendingmachine
[@ Controller java
[3) Message java

00%
00%
00%
00%

[

0

0

JFrame UT = new JFrame () : 0
JPanel showLocation = new JPanel () : [2) tem java 1 00% )
0

0

0

0

a
“THnnn

setTitle ("showLocation”)
secsize(370,450)
setDefaultCloseOperation (JFrame.EXIT_ON_CLOSE) ;

[4) VerificationCode java 1 00%
[5) bvMjava 00%
[3) purchasejava 00%

nom

//Container ¢ = getContencPane () ; v # kucoadbi.core . 00 %,

showLocation.setLayout (new Gridlayous (0,1)); 2 Launcher java - 00% 0
v B test B 60% 269

JPanel underlayerl = new JPanel (new ElowLayout()): 8 kucoad b1 testvendingmachine - 60 %, 269

JPanel underlaysr2 = new JPanel (new Elowlayout()): [3) testController java = 98% 269

JPanel underLayer3 = new JPanel (new FlowLayout()): [1) testMessagejava 1 00% []

[4) testitem java 1 00% []

JLabel locate = new JLabel ("m@37 1") 2 [3) testverificationCode java 1 00% []

JLabel locationSet = new JLabel(): [3) testPurchase java 00% 0

String dvmiocations = null: 1) testDVMjave 00% 0

String dvm ids = "0~1°2°3%4°";

String[] dvms = null:

if(dvm_ids != noll) {

i (avmLocations = null)
dvaLocations = "7

dvms = dvm_ids.split("™\*");
3

String[] alpha = (0",
assertThat(dvms, is(alpha)):

if (dvms != noll) (
String[] locations = {"UZUE 13", "HESRIZ", "SUAS1ET, "HURIET, "=ARlE"}:
for(int i = 0; i < dvms.length; i++) {
Integer dvmId = Integer.parseInt(dvms[i]):
dvmLocations += locations[dvmId]:

if(i < dvms.length-1)
dvmLocations += ", "

£ To K| e RAHAE AHO|AZ B0 +HRFE EXELIH

3.3 FindBugs Z1}

b Bug Explorer 52 mElsimmin® g = 5 5ov

v[c'g, = DVM (7) 105 [svn:// 'main, Branch: DV
~v & Scary (29
v #& Mormal confidence (2)
i #« D'oh! A nonsensical method invocation (2)
{5 D'ch! A nonsensical invocation of assertNotMull(Object) in ku.coad b1 testvendil |
{4 D'ch! A nonsensical invocation of assertMotMull(Cbject) in ku.ooad b1 test.vendil
~ 32 Troubling (2) iy
~ #& Mormal confidence (2)
~ & Unwritten field (2)
#2« Unwritten field: ku.ooad b1 test vendingmachine lter.id [Troubling(12), Mormal ¢
{& Unwritten field: ku.ooad b1 test vendingmachine ltem_price [Troubling(12), Morm
~ #3 Of Concern (3)
~ & High confidence (3)
~ #2 Dead store to local variable (3)
% Dead store to random in ku.coad.b1.vendingmachine.Purchase getResult() [Of Cr
# Dead store to testFrame in ku.coad.bl.core SystemTestStub.main(String[]) [Of Ct
# Dead store to Ul in ku.coad b1 testvendingmachine Contreller.showCancel ) [Of

= FindbugsZ HIE EMMs 2 At Fataltt s gls 2O =E &0l ALt

CHAIZ AFEEIX| 42 BE, Ha0f 23l M7t & £ AS == A= code smellO] A E[UCE
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Missed Instructions.

26

31

36

8,433
4234
3965
2,39
599
504
343
62

60
269
269
4,199
4,199
2,476
631
537
m
74

70

Total Instructions
8,702
4234
3,965
2,396

580
504
243
63
60
269
269
4468
4468
2,745
631
537
41
74
70



Scary

o assertNotNullol| null 2t0] ol String0| MEEO{M HAEE A= H. AlZist 1O
T. Java®ll M String0| ObjectZ §43{X|7| i20| 2 2EX= 2.

Troubling
o TestOfl M SIS{XIX| 2 HETH EXHE.
o id2t Price?t AFEE[X| B4,
* @return
=/
E iublic IntEEer ietPrice(} 1{
3 JE*

* @return item id
*

2 * f@return item id

3 */

1= ublic Integer getId() {
i

5 h

7

3= 1%

3 * f@return

E */

Of Concern

o Dead StoreZt =X : SO Xl HTIF JOLE M AEEX| &S, >

* @return 1% will talse and YY9% will true tor success payment
ey

private Boolean getResult() {
J/ TODD implement here

Random r = new Random();
I return (random.nextInt(1l@@)+1 != 1); // TestStub 2=
return true; // TestStub 2=
}
FETS

* @return
*
public Boolean getPaymentResult() {
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J] DVMJava A1) SystemTestStubjava 52 [J] Messagejava Jap Assert.class

23 public class SystemTestStub {

4] ltem java ")

240 public static void main(String[] args) {
25 Controeller dvm = Controller.getInstance();
§ 26 dvm.initialize();
i 27 = = new TestFrame();
238
29
§ 382 static class TestFrame extends JFrameq
ne void A3 =9 log() {
32 Controller dvm = Controller.getInstance();
33 system.out.println("[FT HE]1");
34
35 List<Item» itemlist = dvm.getItems();
36 for({int i=6; i<itemList.size(); i++) {
37 system.ouwt.print(” * Item "+ (i+l) +"
38 Ttem item = itemList.get(i);
39 HashMap<Integer, Integer: count = item.count;
48 Set<Integer> keys = count.keySet();
41 Iterator<Integer> iter = keys.iterator();
42 while(iter.hasNext()) {
43 Integer key = iter.next();
e System.out.print("(VM "+ key + " = " +count.get(key)+"7H) ).
45 1
46 system.out.print(Item.names[i]);
47 Ssystem.out.println();
43 3
49 3
58
518 void HZH2E_log() {

BB YT RIYT GO

4J) SystemTests_. 4] Messagejava b Assert.class AJ] Item java &3] Purchasejava
8462 public void clickButton(JFrame msB1) {
847
848 1
849
3582 /**
851 * @return
852 */
8532 @Test
854 public void itemOut() {
855 JoptionPane.showMessageDialeg(null,
856 ("227 4ZEsUT."), "Message”,
857 JOptionPane. ERROR_MESSAGE) ;
K858 // TODO implement here
859 currentItem = null;
868 purchase = null;
861 3
862

@Test
public void showCancel

JFrame UI = new JFrame();
showMode () ;

currentItem = null;
purchase = null;

874 }

%4 Bug Reviews 3 § = B0 % Buginfo 33
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4. General Review

e CPT 7|& 87.5% / 100% (?}&X| x 40)

e BFT 7|Z 96% [ 100% (7I&X| x 40)

» Code Coverage 6.14% / 100® (7I&X| x 16)

« Cyclomatic Complexity 80X / 100H (7t= 4| x 4)
(87.5x40 +96 x40 +6.14x16 + 80x 4) /100 = 77.5824

%
> ZYHCZ 7767 2 SW Quality= H7t

System Test & Static Analysis - V&V 5&

99



