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2141. Define Essential Use Cases

Use Case 1. Set Up
Actor None
Purpose (business use case®ll A&
Overview (business use case®ll 3
Type Hidden

Cross Reference

System Functions: R1.1, R1.2, R4.1,R2.4
Use Case: “Message Request”, “Update Stock”, “Select Mode”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
Gl 1.(S): (A3)Z 9] id2 wro}et},
2. (S): (A3)E9] ItemEl 3} countE Wrol-21},
3. (S): Items 2] countZ JH|°] E St}
4.(S): “showMode” S 2 3 3},
Alternative Line 1. (A3)9] S5 31 o] &4 &-& 79, ald (A3)2 A7} glrka

Courses of Events

A,

Exceptional
Courses of Events

N/A

Use Case 2. Select Mode
Actor User, Manager
Purpose (business use case®ll X3}
Overview (business use case®l] ¥ &
Type Evident

Cross Reference

System Functions: R1.2, R1.1, R1.3, R2.1, R3.1
Use Case: “Set Up”, “Manage Stock”, “Show Item”, “Read Verification Code”

Pre-Requisites

N/A

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
L1 (Al): @7 RS e,




1.2. (S): “showltem™S 2 3 3},
21 (Al AAAZE JYres A
2.2 (S): “inputVerificationCode”E
3.1 (A2): Aol ] & A e}

3.2 (S): “Manage Stock”-S- 21 8 gk}

!

o},
gk,

Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 3. Manage Stock
Actor Manager
Purpose (business use case®ll 323
Overview (business use case®ll &)
Type Evident

Cross Reference

System Functions: R1.3, R2.4
Use Case: “Update Stock”

Pre-Requisites

mode”} 30|t}

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (A2): 3719 Jrem®] A1 E )& s},
2. (S): NG Itemll W3l “updateStock”-S %) Y S+t
3. (S): “showMode”E 3 3ttt
Alternative Line 1. 7]&0)] s #AF#7]ol 19 temS 71 45, 22 ItemS

Courses of Events

F7}tshe] 73 Al g,
Line2. & 7+ 4

Exceptional
Courses of Events

Line 1. DVM©| 7}A 1L Q1= &89 77 7S 296l A$ o8&
I P A=Y

Line 1. #7138+ &

Line 2. count < 00| [ZH5

il

o] o] 1005 Hol & A5 ol el & LA T
H goleh= &2 printes A &3}

Use Case

4. Show Item

Actor

None




Purpose (business use case®ll 3
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R2.1, R1.2
Use Case: “Select Mode”

Pre-Requisites

mode?k°] 1 o]t}

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Bvents 1| (q). wE freme] MEl M EL wol T
Alternative Line 1. 4 HES T2 “showMode”E 7 Y 3+,

Courses of Events

Exceptional
Courses of Events

N/A

Use Case 5. Select Item
Actor User
Purpose (business use case®ll 33}
Overview (business use case®ll &)
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”°] 7 & ¥ (mode #ko] 10| HZ+ v L=o]t})

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (A1): AFEAZL 8L A) 3= frem S A B gk},
2. (S): B3t Item®l| T3l “checkStockCount”E 7 3§ gt}
3.(S): A7t AAAFF7] o ] 0. “Purchase” S 2 & gk}
Alternative Line 1. 4 HES T2 “showMode”™E 7 Y 3+,

Courses of Events

Line 3
1. A37F (A3)el A2 “Select Advance Payment” S 2! 8 $H}

2. AFu] Ao A-Fg) o™ “Advance Purchase”S A 3 31},

Exceptional
Courses of Events

N/A




Use Case

6. Check Stock Count

Actor None
Purpose (business use case®ll A&
Overview (business use case®l| &)
Type Hidden

Cross Reference

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

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

Pre-Requisites

Item©] A B %] ST} (mode #t©] 10]H &4 m] =]t}

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents 1y (s): 1€l 5l fiemoll thal) @A) 22710l count > 014] B G,
2.(S): A AFR7Tl A a7t YLobA “sendMessage” S &3
(A3)CS. = HE AaE ol
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. @A) A7) 9} thE RE 33917] 9 % count7} 02 79
[FAdYhiolgs WE-9 printe 33}

Use Case 7. Update Stock
Actor None
Purpose (business use case®ll &)
Overview (business use case®l| ¥ &
Type Hidden

Cross Reference

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

Pre-Requisites

7§21 S okel= ltem A K9} 7341 gho] 1 H ¥

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@it et 1. (S) : Item®)| 3| countE 73213ttt
Alternative N/A

Courses of Events




Exceptional
Courses of Events

Line 1. 559 S/ 7PBl7 /i e 2342 45 [28 T8 23] &

printe & 2 3 g},

Use Case 8. Purchase
Actor User
Purpose (business use case®ll 33
Overview (business use case®ll &)
Type Evident

Cross Reference

System Functions: R2.5, R2.7
Use Case: “Check Payment”

Pre-Requisites

1. Item©] A HAE ) 31 mode 3] 1 o]tk
2. count > 0 ©]t}.
3. isAdvance = false©] t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofBvents 11 (A1) 7h=2 g,
2.(S): “getPaymentResult™E 3 8 3to] A 35 ol pighsi},
Alternative N/A
Courses of Events
Exceptional Line 2.

Courses of Events

1) AA AIA] [AA Aol WE-2 "printe”E A S
2) AHEATEMAA S Ao ARAE AT

Use Case 9.Advance Purchase
Actor User
Purpose (business use case®ll 33
Overview (business use case®l] X&)
Type Evident

Cross Reference

System Functions: R2.6, R2.3, R2.7
Use Case: “Select Advance Payment”, “Check Payment”




Pre-Requisites

1. Item©] A AE ) 31 isddvance”} true ©]T}.

2. count > 0 ©]t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (Al): 7F=2 2F9l 8.
2. (S): “getPaymentResult’E 2 3 5Fo] A 3}E o} wislslit)
Alternative N/A
Courses of Events
Exceptional Line 2.
Courses of Events 1) AA AsjA] [AA A

gjjol et -89 “printe”E 2 s S},
2) AREAZF HAH] S ghelglom A AA S 7)okt

Use Case 10. Check Payment
Actor None
Purpose (business use case®ll 3}
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R2.7, R2.5, R2.6

Use Case: “Purchase” , “Advance Purchase”

Pre-Requisites

I AL

Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
et 1. (S): “getResult’E “3 A3} results Rrol-2t}.
Alternative N/A
Courses of Events
Exceptional Line 1.
Courses of Events 1) ANA AA Fh=st ol e, [AA A ek U149 printeS

Ao
2) ARSAZEHIAIA e Bl o A AR E

h=al=

Use Case 11. Select Advance Payment
Actor User
Purpose (business use case®l| ¥ &




Overview

(business use case®ll 3

Type

Evident

Cross Reference

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

Pre-Requisites

Item©] A &<

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OfEvents 1y (A1) Melat reme] sl A7) 2 A e g,
2 (S): A& Itemoll W3l “sendMessage” = A 315 S Sk},
3(S): A 3] A7t FolA T “sendMessage” = T2 A7)0l Q&
Item®] counts ZY<=Th.
4 (S): “showAdvancePurchase” 5 3 3§ gttt
Alternative

Courses of Events

Exceptional
Courses of Events

Line 1. F &5 75 49 “showMode” & &0} ),
Line 1. 91X H71 & 75 75 “showLocation”S 7 8§ gttt
Line 3. a7} glebd [EA ol e W& printeS A 88} aL,

Use Case 12. Inform Location
Actor None
Purpose (business use case®ll 3£3})
Overview (business use case®l] X&)
Type Hidden

Cross Reference

System Functions: R2.9, R2.8, R4.1

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

Pre-Requisites

Other DVM 9] FH.E %31 95
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@il 1. (S): ItemS 2¥313)+= (A3)9] locations W1}
Alternative N/A




Courses of Events

Exceptional
Courses of Events

N/A

Use Case 13. Create Verification Code
Actor None
Purpose (business use case®ll 33}
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R2.10, R2.6

i}

Use Case: “Advance Purchase’

Pre-Requisites

Purchase®| result 7} true ©] T}

isAdvance”} true®| t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents |y gy 6742] wr4=o) A0 code Z A4 FT
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 14. Show Verification Code
Actor None
Purpose (business use case®ll 33
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R2.11, R2.10

Use Case: “Create Verification Code”

Pre-Requisites

code?} 7373 ¥

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
1. (S): A E codes Kot

10




Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Use Case 15. Ttem Out
Actor None
Purpose (business use case®ll &)
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R2.12, R2.5, R3.1

Use Case: “Purchase”, “Read Verification Code”

Pre-Requisites

Purchase®] result’} true®| 711}, “checkVerificationCode” 2] A 2}3k ]
true®|t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OFEvents | 1 (). ol gl srem S A Z H}.
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 16. Read Verification Code
Actor User
Purpose (business use case®ll 3
Overview (business use case®l] ¥ &
Type Evident

Cross Reference

System Functions: R1.3, R3.1, R3.2, R3.3, R2.12
Use Case: “Show Mode”, “Check Verification Code”, “Reset Verification
Code”, ”Item Out”

Pre-Requisites

Select =0 A A& FE

Typical Courses

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

11




of Events

1. (A1): codeS ¢} & 3t

Alternative
Courses of Events

N/A

Exceptional
Courses of Events

Line 1. H A5 TE57 9 “showMode” = = o7},

Use Case 17. Check Verification Code
Actor None
Purpose (business use case®ll 33}
Overview (business use case®l] 3
Type Hidden

Cross Reference

System Functions: R3.2, R3.1
Use Case: “Read Verification Code”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents 1y (s): 91215l coder} fr 74 LT
Alternative N/A
Courses of Events
Exceptional Line 1
Courses of Events 1) ZAEH codeE YHI A [ZE LFoIEHE W9 printes

b}

2) AFATHNA FS AP mE AYY

o

7GRt

Use Case 18. Reset Verification Code
Actor None

Purpose (business use case®ll 33}

Overview (business use case®l| &
Type Hidden

Cross Reference

System Functions: R3.3, R3.1, R4.1
Use Case: “Read Verification Code”, “Message Request”

12




Pre-Requisites
(Pre condition)

ATl 158 2k

=
ass
oo

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@i et 1. (S): AF&-3F code A HE 2143},
2. (S): “sendMessage” S T3l BB A7 Al S code”}
AH8-5] 9152 Broadcast $HC}.
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 19. Message Request
Actor None
Purpose (business use case®ll Z &
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R4.1, R2.3, R2.6, R2.8, R2.9, R3.3
Use Case: “Check Stock Count”, “Advance Purchase”, “Select Advance

Payment”, “Inform Location”, “Reset Verification Code”

Pre-Requisites

[e) [e)
Message®| type= 43130+

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@iHEvEs 1.1. (S): Broadcast®] 74 --, M ES] A 5= EE (A3)ol Al Bz}
SH=Messages A2 3HTH
1.2.(S): &b S HhS whghgit),
2.1. (S): 54 (A3)N Al MessageS B 735-, 3 (A3)ol Al Messages
Araie}
2.2 (8): EH W2 S-S wkgkeltt
Alternative Line 2.1. A} 27| 2 55 A A 7bo] A y= o] 9l -9

Courses of Events

>

MessageS B 7138t A 28 23S Hlit,

Exceptional
Courses of Events

Line 2.1. hA}F A7 & 28 4= 918 4, 948 Eil Info & 53}

Use Case

20. Message Response

13




Actor None
Purpose (business use case®ll 33}
Overview (business use case®l] ¥
Type Hidden

Cross Reference

System Functions: R4.2, R4.1
Use Case: “Message Request”

Pre-Requisites

Message 2] type} src_ids 43L&

Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
@i lETents 1. (S): A &HE-E Message Protocolol] whe} 572 WHET)
2. (S): MessageS H U (A3) Al S Bt
Alternative N/A
Courses of Events
Exceptional 1. & 7 3l 79 Messages GRS 45, & fla= SHEH

Courses of Events

14




2142. Define Reports, Ul, and Storyboards
(1) Select Mode

rx
Ih3
=

ok

o

oo kU
N

(2) Show Item

15



(3) Purchase, Advance Purchase

Jl=g deeFAR

ZAH = : 0000

2021-04-29 00:00

(4) Read Verification Code

1 2 3

4 5 6

7 8 9
] |

16




(5) Manage Stock

6) Select Advance Purchase

17



7) Show Verification Code

000000

8) Inform Location

18



2143. Define Interaction Diagrams
(1) Set Up

1:

A

: OtherDVM
checkStockCounts() H

1.
&2 ung o =] poop .1

loop [l‘l 3) J

«Creates

2 : sendMessage(type, ms'g, id)

Message

break SZ2= J

{ 5 - setDVMinfo(id, location, items) i

1 3:reguestTo

4 : checkStockCount()

(2) Select Mode

===mode===
1=9F7TH
2={T0f ZEMNE
3=71 &e

R

: User

:Controller

1 : selectMode(mode)

h

alt mode==1 J

R N Y

2 : showltem()

alt mode==2 )

4 : showManageMode()

19




(3) Manage Stock

% :Controller Item

: Manager

1: updateStockinfo()

2 : Update Stock

ks 37 showMode(0) ;

(4) Show Item

% :Controller

: User
1: selectMode(mode)

2 : showltems()

20



(5) Select Item

% :Controller ltem
: User : :

: 1 : selectitem(item) : :

: 2 : checkStockCount()

alt return id == id /
: 3 : selectPurchase()
7O NI AP B DR W O
: 4 : show

(6) Check Stock Count

% :Controller

: User

ltem %
: OtherDVM
1: getCount() T :
opt count==0 ) «Creates
' 2 : sendMessage(type, itemid Message
3 requestTo()

opt count <=0 )

Ic ----- 4pr|nte('%§ ------- 1

21




(7) Update Stock

(8) Purchase

(9) Advance Purchase

% :Controller ltem
Manager
opt 222/ EF5 57 ) : i
............................ o
IS T T I O O O A < 1: return false
2 printe("EF =)
opt else ) : :
; : 3 : setCount(count) '
% :Controller
: User
: 1 :insertCard() : wCreates
! L 2 : Check Payment Purchase
opt result == false )
3 e EA ;
% :Controller
: User
1 :insertCard() : wCreates
P-4 2 Check Payment Purchase

opt result == false )

22




(10) Check Payment

:Controller

(11) Select Advance Payment

R

: User

«Ccreate=

1 : getPaymentResult()

Purchase

:Controller

1: selectAdvanceType(type)

.. 2 - sendMessage(type, id) 5

«Creates

1= M7

===advacneType=== opt advanceType ==1 )

2=9FE7 opt count=0 J
3-22

L ShonbdvancePurchase()

opt count == )

T . s s o e t
“: 5 printe("EE"

opt adavnceType == 2 )

h 6 showLocation() |

opt advanceType ==0 )

T hewiodeo) T :

23

Message

2 : getResult()

3 - requestTo()

R

: OtherDVM




(12) Inform Location

:Controller

(13) Create Verification Code

X

: OtherDVM

3:requestTo()

(14) Show Verification Code

1 : createCode()

VerificationCode

: User
i :
R RS
£ 1 : showlLocation() :
‘ '
:Controller
Message i

«Create»

A

: User

1 : showVerificationCode()

24

[+ sendMiessagaitype, msg, id)

______

:Controller

e e U Iy [ Wy NSO g M e |




(15) Item Out

(16) Read Verification Code

:.‘_‘_-": ---------------------------- -

1: itemOut()

1 readVerificationCode()

:Controller

:Controller

alt

isCodelnput == true )

2 : inputCode()

L L e

T

alt

isCancel==true )

3 : showMode(0)

25
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(17) Check Verification Code

% :Controller Verification Code 1
> User : :
i 1 checkCode(inputCode)
opt inputCode == invalid ) i .
S it 2 0FH ;
(18) Reset Verification Code
:Controller VerificationCode 1 %

Lifeline4: OtherDVM
1: resetCode(code, broadcast) y

IFZ : remaveCode(code)

opt if(broadcast == true) )
«Create»

3 : sendMessage(type, code, id) Message

4 : requestTo()

(19) Message Request

:Controller %

| : OtherDVM
' wCreates \

i 1 : sendMessage(type, msg, 1d}_> Message

Frrmemememe s e e e e -

2 - requesiTo()

26



(20) Message Response

R

: OtherDVM
1 : requestMessage(type, msg, id)

«creates»
2 : readMessage(type, msg, id)

alt type ]

3 checkStDckCnuntOE

5 :responseTo

7 - sendMessage(type=3, msg=success, id)

11 : sendMessage(type=7, itemid, id)

12 - responseTo

14 : responseTo

13 : sendMessage(type=5, (location, id), id) =

16 : responseTo

15 : sendMessage(type=7, id, id)

27




2144. Define Design Class Diagrams

i€
1 o \oa |os
ovm VerificationCods. i Purchaze em Mesasage
e ET————— T B pre—
e tne “code: HashMap<integer, List<Integers> i=Advancs: Boclean name Seing 0cy: Sting
— e e ~count. Mag<inieger, Inieger>
+getiD(): Integer J—L't@;i o e ;‘E‘E Re=ut) Boon -price: Integer
e 1 =CreaeCode temd Integen) Inicger geifiesui): Boolean i e e i J
getocaion(: Sy Lm  0.1]scheckCode(code: Integer): Integer 1| +getbaymentResut): Boolean o 1[Zames Araycomngy B L% [SsendMessage(iye: Integer, msg: String, dst_id: Iniegen) Map.
“gettems( — prces: Aray<integers
it e ecaton: Sving, tams. Lseliems). Boslean niege o osiean B B AL
DVMin(e: Imeger | Sving. frems: Lisisliam>), Bl sreserCode(coe: Integer, brosdcast: Boslean): Baclean +sethdvancelizAdvance: Boolear): Boslean estCountzent magen Boziean +readMeszage(type: Integer, meg: Sting, dt_id: Integer): Man
“zestemram: tem). Void getCaunt) nmeger Toq- Map
+getitem(): tem +setName(name: Stingy Boolean

~gervama Soing

~gerPrce) Imeger

~checkSiockCaun: Map

1e T = +gezd0: Imeger 7
f)
1 1 A
Controller 1

owrsier Comraier
e

oic Bution
anzel: Buten
-y Intager

1 [gatinesancs): Comaler
rins(message: Sving): Void
pinta(error: Sing): Void
“=zleciitoss (moce nteger): Ve
+showogeQ: Void
+zhoulocation(ums: Sting): Vaid

Integer, chmc Void
+showAdvanceBurchase(item: lem): Void

+snou i

+reaaVarfieationCose(: Vot

remOu): Vo

sinitalizeldvms: List<DUM, items: Lisiehams): Veid
+51DVMId(myid: Integer): Integer
+geDVMIQ: Intager

28



2145. Refine System Architecture

ul

+ Swing

<£____________.

Business Object |

+ DVM

+ VerificationCode
+ Purchase

+ |tem

+ Message

+ Controller

<__----.---

oS |

+JVM

29



2147. Perform 2040 Traceability Analysis

Y

¥

Essential Use Case

1 Set Up

2 Select Mode

3 Manage Stock

4 Show Item

5 Select ltem

6| Check Stock Count

7 Update Stock

& Purchase

k] Advance Purchase
10| Check Payment

11 | Select Advance Payment
12 Location Inform

13 | Create Verification Code
14| Show Verification Code
15 Item Out

16| Read Verification Code
17| Check Verification Code
18| Reset Verification Code
19| Message Request
20| Message Response v

Operation in Sequence Diagram

1 reqNetworkld

2 resNetworkld

3 reqStockinfo

4 resStockinfo

5 selectMode

[ updateStockinfo

7 selectitem

8 Uicancel

9 insertCard

10 selectAdvanceType

11 reqReservation

12 successRev

13 failRev

14 regLocation
resLocation
inputCode

17 resResetCode

18 resMessage

30

Method

Class

print(message: String) : Void

printe{etror: String): Void

updateStockinfo(item: Integer, count: Count): Boolean

showMode(mode: Integer): Void

showLocation{dvm: DVM): Void

showVerificationCode(code: Integer): Void

showAdvancePurchase(item: ltem): Void

showltems(): Void

readVerificationCode(): Vioid

showManageMode(): Void

selectAdvanceType(type: Integer): Void

print(msg: String): Void

printe(msg: String): Void

itemOut(): Void

showNumberpad(): Void

clickButton(key: Button): Void

showUpdownButton(): Void

showOk(): Void

showCancel(): Void

showCodelnputPage(): Vioid

Coniroller

getiD(): Integer

getLocation(): String

setDVMinfo(id: Integer, location: String): Boolean

DVM

createCodel): Integer

checkCode(): Boolean

addCode(code: Integer): Boolean

removeCode(code: Integer): Boolean

VerificationCode

getResult(): Boolean

getPaymentResult(): Boolean

isAdvance(): Boolean

setAdvance(isAdvance: Boolean): Boolean

Purchase

setCount(count: Integer): Boolean

getCount(): Integer

setName(name: String): Boolean

getName(): String

getAllKindsltem(): ltem

getPrice(): Integer

checkStockCount(): Map

Item

ser msg, dst_id): Void

responseTol): Vioid

requestTo(): Boolean

P

- Integer, msg: String, dist_id: Integer): Map




