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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, R4.1
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,




: showMode A} El
e R el
Al A=A

// mode =0
// mode = 1
// mode =2 :
// mode =3 : A a1 ¥z]

1.2.(S): “showltem™2 21 3§ 3},

21 (Al AAAZE JEREE dEgit)
2.2 (S): “inputVerificationCode” & 2 3§ St}
3.1 (A2): Aol ) & A ey
3.2 (S): “manageStock™-S % 3§ g}
Alternative Line 1. Al 7H4] BLEE FAlol de&et - @ R== 219)ghr}

Courses of Events

Exceptional
Courses of Events

N/A

Use Case 3. Manage Stock
Actor Manager
Purpose (business use case®ll 33}
Overview (business use case®l] &+
Type Evident

Cross Reference

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

Pre-Requisites

N/A

Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (A2): 3715 Item®) A) 715 ) F g},
2.(S): MG Item N3l “updateStock”S 21 3 3+t
3.(S): “showMode” S 2 3 $Hr}.
Alternative Line 1. 7] a3 AF#7] 0l U Item=S 71 745, N ZS Item=

Courses of Events

FH Aol e

Line 2. A 115 7

Exceptional
Courses of Events

Line l. &5 T /7L 771 & 298k 25 dld & 2AA7Ith
Line 2. count < 0°]¥ [Z3 & gh]ol ek W89 printes A B 3Het

Use Case

4. Show Item




Actor

None

Purpose (business use case®ll 33}
Overview (business use case®l] ¥
Type Hidden

Cross Reference

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

Pre-Requisites

mode?k©] 1 ©]t}.

Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
@i lETents 1. (S): E ltemS R HolFth
Alternative Line 1. 34 HES T2 “showMode”E 1 3] 3t}

Courses of Events

Exceptional
Courses of Events

N/A

Use Case 5. Select Item
Actor User
Purpose (business use case®ll &
Overview (business use case®l] ¥ &
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 3} =

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
1 (AD): AFE AL Tl ah i} B frem S A %}u}.

2. (S): A B3t ftemoll 3l “checkStockCount™ 5
3-1.(S): A a7t @ A=A 7] el 9 0¥ “Purchase” &

3-2.1.(S): A3L7}F (A3)°ll 22 “Select Advance Payment” & /‘é Rl
3-2-2.(S): Al Aol &3 S ™ “Advance Purchase”E 4 3 3t}

Alternative
Courses of Events

Line 1. # & HES T2 “showMode” S 7 3 3H},




Exceptional
Courses of Events

N/A

Use Case 6. Check Stock Count
Actor None
Purpose (business use case®ll 2%
Overview (business use case®ll 3
Type Hidden

Cross Reference

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

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

Pre-Requisites

Item©] A B = T},

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents 1y (s): &5l fremoll thal) @A 22716l count > 014] B G,
2.(S): AA A7 ol A7t FITHA “sendMessage”™ 5 &3l
(A3) o= B AaLE Whol> T
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. A #p#7] ¢} 0 & B E 2@ o = count”} 0L 739

[EAddUthiolgts &2 printeS 2 A 3T

Use Case 7. Update Stock
Actor None
Purpose (business use case®ll 33}
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

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

Pre-Requisites

#2138} el ok ¥ = Irem Y B9} H 413} gho] §j=E

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
1. (S) : Item®)| 3| countE #2138} shet,




Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Use Case 8. Purchase
Actor User
Purpose (business use case®ll 33}
Overview (business use case®l] ¥ &
Type Evident

Cross Reference

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

Pre-Requisites

1. Item®] A= 11 mode FXo] 1 o]t}

2. count > 0 ©]t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (Al) 7]’5% }1\:}0]:} ?:51_]:]_
2.(S): “getPaymentResult>5 “d &3] A 35 o} piglhali},
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 2. ZA] A A] [AA] A afjo]eh= -89 prines A P gt}

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

Cross Reference

System Functions: R2.6, R2.3, R2.7

Use Case: “Select Advance Payment”, “Check Payment”

Pre-Requisites

1. Item©] A B E A 1L isddvance”} true ©] T}




2. count >0 ©| T},

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OfEVeIltS 1 (Al) 7]‘5% }‘\:]]_?:} él_]:]_
2.(S): “getPaymentResult™E 7 & 3to] A 35 o} vk},
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 2. A A A] (A A A sfo]et= W89 printes 2 3 Hrt.

Use Case 10. Check Payment
Actor None
Purpose (business use case®ll 3Z%H)
Overview (business use case®ll &)
Type Hidden

Cross Reference

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

Use Case: “Purchase” , “Advance Purchase”

Pre-Requisites

FFE 7L AL

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@il 1. (S): “getResult’ S 73 A3} resulte Rro}-1},
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. A2 Q1 24 7h=7} o ebd, (250 =] ol ek W89 infos

At

Use Case 11. Select Advance Payment
Actor User
Purpose (business use case®ll 2Z&H)
Overview (business use case®ll Z &)
Type Evident

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

Item©] A&l

Typical Courses
of Events

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

L (Al): A =7 Tremol] sl A& A = gho

2 (S): A& H Itemoll N3l “sendMessage” = A 315 T2 3T}

3(S): 13| A7} okl ohd “sendMessage” = ThE AH7] o
Item®] counts 441}

4 (S): “advancePurchase” S 2 3 S+r}.

[)REN
A

Alternative
Courses of Events

FE A AR FE A vt

Exceptional
Courses of Events

Line 1. Y X B E FZ -5 “showLocation”S 2 3§ 3+t},
Line 3. A1 227} ATt [0l 2= U89 printeE A 3311,
“showMode” = =} 7t}

Use Case 12. Inform Location
Actor None
Purpose (business use case®ll 33
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

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

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

Pre-Requisites

Item o] 2] BN )

R =

Other DVM 9] A B E <31 )&

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@it e 1. (S): Item< ZX313)+= (A3)9] locations Ko T}
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events




Use Case 13. Create Verification Code
Actor None

Purpose (business use case®ll 3£3})

Overview (business use case®l| &)
Type Hidden

Cross Reference

System Functions: R2.10, R2.6

1)

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
Gif it 1. (S): M & code E A3},
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] X&)
Type Hidden

Cross Reference

System Functions: R2.11, R2.10

Use Case: “Create Verification Code”

Pre-Requisites

code7} A3 &

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GiELETEnT 1. (S): A E codeE Kot
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

10




Use Case 15. Item Out
Actor None
Purpose (business use case®ll 3£3})
Overview (business use case®l] X&)
Type Hidden

Cross Reference

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

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

Pre-Requisites

Purchase®] result”} true©| A\, “checkVerificationCode” 2] A 3}7) 0]
true®] t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents | | (s A elEl sremS A F T},
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 33}
Overview (business use case®l] &)
Type Evident

Cross Reference

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

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GELETEIL 1. (Al): codes 3= gttt
Alternative Line 1.. A9 4712 225 F8 45 ol 2 2 8] =t

Courses of Events

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 AZ&H)

Overview (business use case®l| &)
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
e 1. (S): Y= codes 7FA AL A=A ARG
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. &5 4 codeE Y HI H - [ZE LF]ol2hE W9 printes

A3t

Use Case 18. Reset Verification Code
Actor None
Purpose (business use case®ll 3Z3})
Overview (business use case®l] &
Type Hidden

Cross Reference

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

Pre-Requisites
(Pre condition)

Al SEE 20

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
aif il 1. (S): AF&-3t code®] K5 2HA| g}
2. (S): “sendMessage” S &3l = A7)0l Al S code”}
AH8-% 952 Broadcast $HC}
Alternative N/A

Courses of Events

12




Exceptional
Courses of Events

N/A

Use Case 19. Message Request
Actor None
Purpose (business use case®ll 2%
Overview (business use case®ll 3
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®] types LI+

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GiflBeE 1.1. (S): Broadcast®] 45, M ES o] 525 RE (A3)o] 7] B3z}

SH=Messages 23t

1.2.(S): &2 &= Rkt

2.1.(S): 574 (A3)N Al MessageS B 7d9-, 3 (A3)ol Al Messages
A

22(S): me e &S whRkgh

Alternative Line 2.1. thd 2Akb7| 2 56 A Al7ke] Ay §do] §ls 74+,

Courses of Events

E=4
Message= 9| 7|3t N 28 2 F

Exceptional
Courses of Events

Line 2.1. tiA} A7) & 3-8 = ¢l

o
o
o
e
i)
o
r‘({j
K
=)
58
il
i
)
e
v

Use Case 20. Message Response
Actor None
Purpose (business use case®ll A&
Overview (business use case®l| &
Type Hidden

Cross Reference

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

13




Pre-Requisites

Message 2] type} src_idS LI

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GillBEE 1. (S): A&k Message Protocolol] whe} 558 RH=T]
2. (S): MessageE R U2 (A3 Al SH=S Hlit],
Alternative N/A
Courses of Events
Exceptional 1. & T g5 T79 Messages S 49, 4 gl 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

:Controller

DVM

R

: OtherDVM

1 : checkStockCounts()

Item

1.
n: & =F= pvmal =

(2) Select Mode

loop (1, nl) )

loop I{1, 3) T

«Creates

2: sendMessage(type:. msg, id) | Message

3 :requestTo

break S22tz )

i5 - setDVMinfa(id, location) |

1

4 : checkStockCount()

===mode===
1=#Z70
2=MI0} ZC AR
3= &2

R

:Controller

: User

1 : selectMode(mode)

>

alt mode==1 )

2 : showltem()

S P O A P O N P B

alt mode==2 J

alt mode==3 )

U Showtianagetiode)

19
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(3) Manage Stock

% :Controller Item

: Manager

1 : updateStockinfo(ltem, count)

2 - Update Stock

;

i 3 showMode(0) ;

(4) Show Item

% :Controller Item

: Ulser 1 : showltem() :
! 2 - getAllitemKinds() !
R EE LT T L EET l
! 3 : 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 =2 = =F -7 ) : i
---------------------------- o
e L L _:k: 1 - return false
P 2:prine("EF EI)
opt else J ' :
i ' 3 : setCount(count) '
% :Controller
: User
: 1 :insertCard() : «Creates
. LB 2 - Check Payment Purchase
R [ SECSRR A >
opt result == false )
3 e EH 2T L :
% :Controller
: User
: 1 :insertCard() : wCreates
. L 2 - Check Payment Purchase

opt result == false )

22




(10) Check Payment

:Controller

(11) Select Advance Payment

R

: User

:Controller

1: selectAdvanceType(type)

«creates
1 : getPaymentResult() Purchase

wcreates

| _2:sendMessage(type, i) |

alt advanceType == 1 )

alt count=0 J

4 : showAdvancePurchase()

alt count==0 J

. 5 : printe(" S &"

T ermEs

alt adavnceType == 2 )

23

Message

2 : getResult()

3 :requestTo()

A

: OtherDVM

1]



(12) Inform Location

: User

E —————————————————— i i el bt ¥ =
£ 1 : showlLocation()

(13) Create Verification Code

:Controller

:Controller

VerificationCode

1

1 : createCode()

(14) Show Verification Code

R

: User

1 : showVerificationCode()

24
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(15) Item Out

:Controller

T i

: 1: itemOut()

(16) Read Verification Code

Controller

2 : inputCode()

25




(17) Check Verification Code

R

:Controller

Verification Code

> User : :
i 1 checkCode(inputCode)
opt inputCode == invalid ) i .
S e 2ESE i
(18) Reset Verification Code
:Contreller VerificationCode 1

1: resetCode(code)

(19) Message Request

:Controller

acreates

1 : sendMessage(type, msg, id

HFE removeCode(code)

«Creates
3 : sendMessage(type, code, id) Message

4 : requestTo()

A

Lifeline4: OtherDVM

)]

Message

26

2 : requestTo()

y

X

: OtherDVM




(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

-5 Integer
-ocaton: Swing
tems: hem

T p—

1

1

VerificationCods 1

Purchase

ltem

~cose Lmieinmgers

“creanCosa() Intagar
garCede

+iheckCodsl) Baslean
1

Inieger): Boslean

0.1

“result Boolean
isAuance: Boolean

“geRazun): Baciean

- nteger
nama: Sting
count integar
sres: Inzger

Inizger): Baslean

“getLocation(): String L
E—
+setDVMinfaGi: Integer. locagon: Stfng): Boolean

s

“remeveCaszicose: neger): Boslean

~seihduance(sAdvance: Boslean); Baslean

+geiCouni): Inieger
+seiame(name: Sting): Bosiean
+geiName(): String
+getliKindsitem0): Imm
+getPrica(): Iniager
sehekStmskCaunt): Map

1

“Business Objectr
Controller

“mode: Ineger
“advanzaType: nnger
-Codslnput Boolean
-isCancel: Boolean
-isUpdown: Boolean
-numberpad List<Buton>

Burion
-domn: Buzon
s Bumen

-cance! Bution

~print{messags: Sing): Vaid

+showveriicationCade(code: integer): Void
+zhowAdvanzPurenazs(tam: lram): Voi
+zhoultams(): Veid
+readVeriicationCade0): Void
~selesitdvancaTypeliype: Inisger): Void

o

+zhouUpdonnButan(: Veid
+showOKD: Void

+updateStockinfo(temid: Ineger, count Count): Boolean
+showCancel0: Void

+showCodelnputage): Void

28

)

0 o1 |or

Mesasage

“ype Integer
nody: Suing

src_id- Integer
asti Ineger

+sendMeszageltype. meg, dst_id): Void
responseTa(: Vaid

+readiessaga(ype: Integer, msg: String, ost_ic: Integen): Map




2145. Refine System Architecture

ul

+ Swing

<£____________.

Business Object |

+ DVM

+ VerificationCode
+ Purchase

+ |tem

+ Message

+ Controller

<__----.---

oS |

+JVM

29



2147. Perform 2040 Traceability Analysis

Essential Use Case

Set Up

Select Mode

Manage Stock

Shaw ltem

Select ltem

Check Stock Gount

Update Stock

Purchase

mon\umu‘bm‘m—‘

Advance Purchase

Check Payment

Select Advance Payment

Location Inform

Greate Verification Code

Show Verification Code

Item Out

Read Verification Code

Check Verification Code

Reset Verification Code

Message Request

Message Response

s

Operation in Sequence Diagram
1 reqNetworkid
2 resNetworkld
3 reqStockinfo \
4 resStockinfo
5 selectMode
[} updateStockinfo
7 selectitem
8 Uicancel
ikl inserCard
10 selectAdvanceType
1 reqReservation
12 successRev
13 failRev
14 reqlocation
15 resLocation
/ 16 inputCode
17 resResetCode
18 resMessage

30

Method

Class

print(message: String) : Void

printe(error: String): Void

updateStockinfo{item: Integer, count: Gount): Boolean

showMode(made: Integer): Void

showLocation(dvm: DVM): Void

showVerificationCode(code: Integer): Void

showAdvancePurchase(item: tem): Void

showltems(): Void

readVerificationCode(): Void

showManageMode(): Void

selectAdvanceType(type: Integer): Void

print(msg: String): Void

printe{msg: String): Void

itemOut(): Vioid

showNumberpad(): Void

clickButton(key: Button): Void

showUpdownButton(): Void

showOk(): Void

showCancel(): Void

showCodelnputPage(): Void

Controller

getlD(): Integer

getLocation(): String

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

DVM

createCode(): Integer

checkCode(): Boolean

addCode(code: Integer): Boolean

remaveCode(code: Integer): Boolean

getResult(): Boolean

getPaymentResult(): Boolean

isAdvance(): Boolean

setAdvance(isAdvance: Boolean): Boolean

Purchase

setCount{count: Integer): Boolean

getCount(): Integer

setName{name: String): Boolean

getName(): String

getAllKindsltem(): Item

getPrice(): Integer

checkStockCount(): Map

Item

sendMessage(type, msg, dst_id): Void

responseTo(): Void

requestTo(): Boolean

e

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




