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2041. Design Real Use Cases

UseCase #1. Show Items

Use Case
Actors
Purpose
Type
Cross Reference
Pre-Requisites
Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

1. Show ltems

UIE Sl ArXH0l|A| S0 7tsst
Evident and Primary

System Functions : R.1.1

N/A

MainUl

(U) : User, (S) : System

(=)
=

=52 B0{EL0} (Ofsh “=7(|HH e 2 HE)

1. (S) SystemO| Userdf|Z{| MainUI& £5

N/A

N/A



2041. Design Real Use Cases

UseCase #2. Select Items

Use Case
Actors
Purpose
Type
Cross Reference
Pre-Requisites

Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

2. Select Items
User
HOoEl 28 SELZRE ArZXA7 255 MES] F0iE TIdSHE = St
Evident and Primary
System Requirements : R.1.2, R.2.1, R.2.2
System Requirements : R.1.17} 8dli%[0] =2 =50| H0{Zl 2fE{0{OF SHCY,
MainUl

(U) : User, (S) : System
1. (U) User?l MainUI2| H0l5}7| HHES Sdll 2= MEHSICY
slolsIC}

ACE.1: X117} ¢12™ 6. Communicate with Other DVMs - Check StockS E3l CtZ DVM

of M1 =fel @F S olrt.

N/A



2041. Design Real Use Cases

UseCase #3. Pay

Use Case
Actors
Purpose
Type
Cross Reference
Pre-Requisites

Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

AEX7L FIEE Sdll 2R E Follst= 7

User, System, Bank

Evident and Primary
System Requirements : R.2.1, R.2.2, R.7.1
System Requirements : R.1.2 £= R.2.2

PaymentUI-1, PaymentUI-2

(U) : User, (S) : System, (B) Bank

(S) SystemO| User0||#| PaymentUI-1E EA|SIC},
(U) User?t ZIEEE S PaymentUI-12| 27t S3ll SystemOi| = StCE(ACE1)
(S) SystemO| sliEt 7t=2| ZX| 7ts 048 E Bank0| L&A sICY,

(B) Bank2 slie 7tE2| ZH| 7= 012 E &elsl SystemOi|A| e Z=CtH(E1)

(S 15

=245t 15. Dispense ltemsE $=glistC}.

1.
2.
3.
4.
5. (S) ZH7I 2t=&|H PaymentUI-2E &5

ACE.1 : ArEX17F PaymentUI2] F A HIES F2&= 42 MainUILE SO0}ZITC.

E1 7=|x-” 7|. O:I_bll_ -‘IJ;H:I' = Il-OH HX / 8I_|-
HIMX| £ = (2.Select Items)i EOP._r .

=1t S 22 ZH7t 27tssitl S 32 271s



2041. Design Real Use Cases

UseCase #4. Prepay

Use Case

Actors

Purpose

Type

Cross Reference

Pre-Requisites

Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

User, System, Bank

AEXLS| MZH| 2lAto]| w2 CFE X0 M ANIE TIlst e ISR ESE HaR=Lt.
Evident and Primary

System Functions : R.2.2, R.5.1, R.5.2

System Functions : R.1.2 (S2E MEiSt MEfSHOL} XY D7t EXSHK| LSMH)

ArEX7t 2aE MESICL X{ 07t EXlstX| 220, CHE AHE7|0f siE S2=2| A1 E =fQlet = 2[XIS efLhet
AFEHO{OF ST} (5. Provide Other DVMs LocationO| 2=l AER)

PrepaymentUI-1, PrepaymentUI-2

(U) : User, (S) : System, (B) Bank

1. (S) SystemO| PrepaymentUI-1E E0{&L}.

2. (U) User?t ZIE™YHE PrepaymentUI-12| 2/57HS S5l SystemOfl !=2$HCH(ACE.1)

3. (S) System2 10. Create Verification Code= £l Q153 =& W& ST}

4. (S) System 7. Communicate with Other DVMs - Prepayment RequestsS ISt

5. (S) M&HN|7| 7ts¢ct B2 System2 PEOI 2| 7Hs0{ 2 E Bank0| Q&SI (E1)

6. (B) Bank2 slid 7t=2| ZH| 7ts {2 E &tels) System01I71I 2e{=Lh(E2)

7. (S) 2X7t et= &M PrepaymentUl- 2% £330 11. Display Verification CodeS &3S},

ACE.1 : AIZX7F MANE 2ISHK| 8501 F & HES F+2M MainUl £ S0t7IC}

E1: MEN7I 275 3._* 42 6. Communicate with Other DVMs - Check StockZ '6'017._H1f

E2: ZH| 7t O{8 &t 5 Tt /5t =it 5 = ZM[7t E7FssHC BHES 42 E7Fs MK E &<

1 5. Provide Other DVMs Location2 =O0}ZtLC}.



2041. Design Real Use Cases

UseCase #5. Provide Other DVMs Location

Use Case 5. Provide Other DVMs Location

Actors User, System

Purpose DVMO| Z{ 27} ZXl{5H= CHE DVMe| f|X| HEE UIE Sall X 0f|A| Eo{FELL.

Type Evident and Primary
Cross Reference N/A
Pre-Requisites gyétem Fun.ctions : R.3.1, R.4.1 _
. Communicate with Other DVMs - Check StockO| 2tZ =l AtEH0{0F ST},
Ul Widgets LocationInfoUl
(U) : User, (S) : System

Typical 1. (S) Userd|A| LocationInfoUIE &3l {17t EX5t= 71 717H2 CHE DVMe| IR H|IS
Courses of Events  SICh (E1)
2. (S) System= 4. Prepays A&l A|ZICt.

Alternative

Courses of Events N/A

2 E UL . Qe DIt QCHH ALRXLO|A| QST Mai =o7iC
o Exoeptional | g4 m= DyMol W7t gicte! LRI StLiBHD MainUIZ SORIT,



2041. Design Real Use Cases

UseCase #6. Communicate with Other DVMs -

Use Case
Actors
Purpose
Type
Cross Reference

Pre-Requisites

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

Check Stock

6. Communicate with Other DVMs - Check Stock
System, Other DVMs

A7 dEliet SR 9| Ef 6{Ret 1S QF5I0] &QlITt.

i

Hidden and Primary
System Requirements : R.4.1, R.1.2
2. Select ltemsOi A AFEXV} MEHSE S=2| 107t gl= AEHO{OF SiCY,

(O) Other DVMSs, (S) System

)
1. (S) System._ DE DVMOl| Chl s 220 MDE &0l 2HS sit
2. (O) CtE DVME2 232 S=0f oist M FEet RFHEE 2FEL.
3. (S) System._ 7t = DVMO|| Stolf sliet HEE HIEO =2 ZIMAHE|E AHlLtstTt
4. (S) System X117} = Z[EHAE[2] DVME 3H=LL.
5. (S) System2 AFEXI0[A| {17t U= £|THAHE|S| DVM HE S 2{F7] I8l 5. Provide
Other DVMs LocationE &3 A|ZILCt.
N/A
N/A



2041. Design Real Use Cases

UseCase # 7. Communicate with Other DVMs - Prepayment Request

Use Case 7. Communicate with Other DVM - Prepayment Request
Actors System, Other DVM
CHE DVMO||IA| MZH 2EAl =2l IE, I, ISIES TS5t M2H 71s 0iF S SEE
Purpose =r}
Type Hidden

System Functions : R.4.2, R.2.2

Cross Reference Use Cases : 4. Prepay

Pre-Requisites UserZ| 1ZXIE 5|Y5HOF 5HH, QIS ET} = El AEHO{OF SHC.

(O) Other DVM, (S) System

(S) SystemZ CHE DVMO|A| & 7"I1l QY E st
(O) CtE DVM2 MZH| 7ts O{EE M35t LHEL
(S) MZXN|7t 7ts5ICHH CHA| 4. Prepay= =047

Typical 1.
Courses of Events 2.
3. FAl OFN Zlgistrt,

—

Alternative
Courses of Events N/A
Exceptional N/A

Courses of Events



2041. Design Real Use Cases

UseCase #8. Communicate with Other DVMs - Prepayment Possibility Response

Use Case 8. Communicate with Other DVMs - Prepayment Possibility Response
Actors System, Other DVMs
Purpose CIE DVMLERE MZH 2@FS vs A| MZH| 7ts 0|2 E SHSH.
Type Hidden and Primary
Cross Reference System Requirements : R.4.2
Pre-Requisites CI2 DVMLZEE MZAXN XS 8k AEf0{0F ST,

(O Other DVMs, (S) System

)
_ 1.(0O)C = pVMo| MZX 232 aHZf
- Typ"]iaE' L 209 SystemS MZR| 7Hs o{8Z H|IBCH,
ourses of Events 3 () 5ysteme MZA| 7} 012 T2 DVMOIZ| 2HZEL,
4. (S) System alie MZH| S=0] il 14. Update StockE AASHCL.
Alternative
Courses of Events N/A
Exceptional N/A

Courses of Events



2041. Design Real Use Cases

UseCase #9. Communicate with Other DVMs - Inform about Stock and Location Info

Use Case
Actors
Purpose
Type
Cross Reference

Pre-Requisites

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

9. Communicate with Other DVMs
System, Other DVMs
CHE DVME| 230 S=2| [t ¢X|

ﬂIIHJ
0|0

Hidden and Primary
System Requirements : R.4.3

- Inform about Stock and Location Info

CHE DVMZERE 1 210l @3S &2 HEH0{OF BiC,

(O) Other DVMs, (S) System

S
1. (O) CH2 DVMO| {1 gol QF
2. (S) System° 4t
3. (S) SystemO| &4t
ZL.

‘<

(0l
ﬂIIO
o
I

==0i| chsf =
S =00l chier &Y

o
—
o
—

N/A

N/A



2041. Design Real Use Cases

UseCase #10. Create Verification Code

Use Case
Actors
Purpose
Type
Cross Reference

Pre-Requisites

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

10. Create Verification Code
System
MZEN Q0| Bt 215 TES st
Hidden and Primary
System Requirements : R.5.1, R.2.2, R.4.2

AR HZH

T
loh
o2
St
<
Ol
o

(S) : System
1. SystemO| QIZEZEE MMSiTE,

N/A

N/A



2041. Design Real Use Cases

UseCase #11. Display Verification Code

Use Case
Actors
Purpose
Type
Cross Reference
Pre-Requisites
Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

11. Display Verification Code
System
ArEXIOA CIBRES
Evident and Primary
System Requirements : R.1.2, R.5.2, R.2.2, R4.2
MZN7t 2tz el SEHO{OF BiCt.
VerificationCodeDisplayUl

(S) : System
1. SystemO| User0f|A| VerificationCodeDisplayUIE
KHEE7 (o] fIX[ WEHE QLS.

s 98

N/A

N/A

5t

ol

—

SIAEQr MZEHIE Of

x|
—



2041. Design Real Use Cases

UseCase #12. Input Verification Code

Use Case
Actors
Purpose
Type
Cross Reference
Pre-Requisites
Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

User, System

12. Input Verification Code

AEXIZEE QIZZEE ==L}

Evident and Primary

System Requirements : R.5.3

N/A
MainUI
(U) : User, (S) : System

1. (U) AFEXH7t MainUI2| IZZE =27t3 Soff 2!
2. (S) System2 13. Verify Verification CodeZE 2!

N/A

N/A



2041. Design Real Use Cases

UseCase #13. Verify Verification Code

Use Case

Actors
Purpose
Type
Cross Reference
Pre-Requisites

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

13. Verify Verification Code
System
AIEAIZ2RE Y2 IZIEE ASEI.
Hidden and Primary
System Requirements : R.5.4

ABRHZEE QISTAES ey

o)—

tE{O{OF SIC}.

(S) : System
1. SystemO| AtEXIZEE
2. SHIE Q133 Y

QEFK| HBFICH(ET)

N/A

E1. A-EAIZRE gEE2 SIS RESH] HCHH LRHAIXIE S=ot1L CHA|

(12. Input Verification Code X{&/&H).

. Dispense ltemsE $=8i5tC,

ol
=

=
2

HF
| m—

=
—

Ct



2041. Design Real Use Cases

UseCase #14. Update Stock

Use Case
Actors
Purpose

Type

Cross Reference

Pre-Requisites

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

System

MuE =4t AlZICE

Hidden and Primary

14. Update Stock

System Requirements : R.6.1, R.2.2
Use Cases : 4. Prepay, 15. Dispense ltems

15. Dispense Items7| 2t2%|0| AEXI0[H S =7t HS35tAHLE =t 14

Ct.

I

S) : System
. (S

S22 M= At =2

folr

H(SHE

N/A

N/A

) SystemO| AIEXI0|AH| S=

X
=
FH
P



2041. Design Real Use Cases

UseCase #15. Dispense Items

Use Case
Actors

Purpose
Type

Cross Reference

Pre-Requisites
Ul Widgets

Typical
Courses of Events

Alternative
Courses of Events

Exceptional
Courses of Events

System
User0i|H| SEE K|

OK

siCt

—

Evident and Primary

15. Dispense Items

System Requirements : R.7.1, R.5.4, R.6.1
Use Cases : 3. Pay, 13. Verify Verification Code, 14. Update Stock

AMEXNZEE N7t 2tEE[ALE
DispenseResultUI

(S) : System

1. SystemO| AZX0||7H] 2 =Z HM|S3t11 DispenseResultUIE HA|

=

2. System 14. Update StockE &St

N/A

N/A

SiC

—

YHE2 ASIE| HAB0| d5Ho = 2= E|0{0F ofTf,

.



2042. Define Reports, Ul, and Storyboards

MainUI

MainUl
Distributed Vending Machine
=2K01) AtO[CH02) SXH03) EXH04) Y3E|(05)
EH4~(06) H2|xH07) H711|(08) £(09) AHRI=-I(10)
SAFEH11) A18(12) OFO|AE|(13) HO|1FA(14) QEX|FE2A(15)
HEEFEA(16) 0I28F(17) OtH|2|7t=(18) &x3(19) 7|2 (20)

=25 MHGIFAL.

et +2H0~99) T0oii5}7|
HZH|
=S Rl




2042. Define Reports, Ul, and Storyboards

PaymentUI-1

PaymentUI-1

34

Distributed Vending Machine
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2042. Define Reports, Ul, and Storyboards

PaymentUI-2

PaymentUI-2

Distributed Vending Machine
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2042. Define Reports, Ul, and Storyboards

PrepaymentUI-1

PrePaymentUI-1

BN

Distributed Vending Machine
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2042. Define Reports, Ul, and Storyboards

PrepaymentUIl-2

PrePaymentUI-2

Distributed Vending Machine

z= 23}(01)
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2042. Define Reports, Ul, and Storyboards

LocationinfoUIl

LocationInfoUl

Distributed Vending Machine

DVM O|E Team5

=IPN (X, )

CHS




2042. Define Reports, Ul, and Storyboards

VerificationCodeDisplayUl

VerificationCodeDisplayUl

Distributed Vending Machine

DVM O|& Team5
PN (X, y)
ol=3C AD13254D33

=0[717|




2042. Define Reports, Ul, and Storyboards

DispenseResultUl

DispenseResultUlI

Distributed Vending Machine
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2043. Refine System Architecture

Presentation Layer

Swing

Application Logic Layer

Controller UlManager Stock
PaymentManager ComunicationManager
Ul Item
Bank Message Verification
Manager
Card OtherDVM

Technical Layer

JVM

HW

Socket




2044. Define Interaction Diagrams

UseCase #1. Show Items

sd 1. Show ltems )

user : Actor :Controller :UIManager

+ 1 : display(MainUl)

S J B
! 2 . display MainUlI




2044. Define Interaction Diagrams

UseCase #2. Select Items

sd 2. Select Items )

user: Actor :Controller :Stock :PaymentManager :CommunicateManager

1 : selectltems(item_code, item_num) _ .
2 checkStock(item_code, item_num) .

< __________________________________
. 3 : hasStockl[y/n] E
alt hasStock ) !

ref 3. Pay

[yl

[n] ref 6. Communicate with Other DVMs - Check Stock




2044. Define Interaction Diagrams
UseCase #3. Pay

sd 3. Pay )

user: Actor :Controller :UIManager :CardReader :PaymentManager :Bank

1 : display(PaymentUI-1) E
< T2 ‘diéiié?‘liéy}h‘e‘ritUI_-i """""""""""

3 :insertCard(card) 4 getCardInfo(car;d)

- m s 3
5:cardinfo
1 ’_‘_
6: pay(carclllnfo, totalCost)
7 : checkCardAvailability(cardInfo, totalCost)
: R " DAL T LT EE T
; 8 : cardAvailabilty[y/n] .
< --------------------------------- i R il e R R 1
9: cardAvaiIabiIty[y/n] ||

alt cardAvailabilty ) _
. 10 : display(PaymentUI-2) :
vl 5
R EEIIE R, R
11: dlspI?ylPaymentUI-Z :
ref 15. Dispense Items
[n] 12 : displayError("Pay Failed")
1 1
! 13: dlslpl‘lay ErrorMsg ;
ref 2. Select Items




2044. Define Interaction Diagrams
UseCase #4. Prepay

sd 4. PrePay )

user: Actor

:Controller

:UIManager

1 : display(PrepaymentUl-1)

[

:CardReader

:PaymentManager

:Bank

S S | s s

‘ 2 : display PrepaymentUI-1 ' : ‘ '

+ 3:insertCard(card)  :

' 4 : getCardinfo(card) : : '

D 5:cardinfo ™ "7 E
ref 10. Create Verification Code

: | | : : :
ref 7. Communicate with Other DVM - Prepayment Request

alt Prepayment Available )
[availali)ility y 6 pay(cardinfo, totalCost) 7 : checkCardAvailability(cardinfo, totalCost)
; RS e s cardAvallabiltyy)
19 cardAvailabilty[y/n] :
alt cardAvailabilty ) . '
. 10 : display(PrepaymentUl-2) :
[v]
|< ___________________ bl e e e e e e e mmm -
' 11 : display PrepaymentUl-2 '
ref 11. Display Verification Code
[n] 12 : displayError("Pay Failed") :
5 N W
' 13: dlspl)laly ErrorMsg
ref 5. Provide Other DVM Location
[availalility == ]
ref 6. Communicate with Other DVMs - Check Stock
| 7 ,




2044. Define Interaction Diagrams
UseCase #5. Provide Other DVMs Location

sd 5. Provide Other DVM Location )

user : Actor

§<_ ___________________

:Controller :UIManager

1 : display(LocationinfoUl)

2 : Display LocationInfoUl

ref

4. PrePay




2044. Define Interaction Diagrams
UseCase #6. Communicate with Other DVMs - Check Stock

sd 6. Communicate with Other DVMs - Check Stock )

otherDVM : Actor :ComunicationManager :Controller
loop (8) ) : E .
! 1 : requestCheckStockToDVM(msg_info)

2 : createMessage(msg_info)
—l

t

[

3 : sendMessage(msg)

4 : Message

6 : processMassage(msg)

7 : message_info

—
i

alt response_item_num >= item_num )

—
8 : calculateDistance(cogr_[x, coor_y)

9 : minDistanceDVM(void)

ref 5. Provide Other DVM Location




2044. Define Interaction Diagrams

UseCase # 7. Communicate with Other DVMs - Prepayment Request

sd 7. Communicate with Other DVM - Prepayment Request )

:Controller :CommunicationManager otherDVM : Actor

1 : requestPrepayToDVM(msg_Info)

2 : createMessage(msg_info)

3 : sendMessage(msg)

L 4 : message

#message of prepayment request T]

e 5 : message :
#message of availability !

|: ; | 6 : processMessage(msg)
.< _______________________________________________________

7 : availability[y/n] -




2044. Define Interaction Diagrams

UseCase #8. Communicate with Other DVMs - Prepayment Possibility Response

sd 8. Communicate with Other DVMs - Prepayment Possibility Response )

otherDVM : Actor :CommunicationManager :Controller :Stock

1: message
+ #message of prepayment request

I: ; | 2 : processMessage(msg)

»,
3 : checkPrepayAuvailability(msg_info)

opt:)

[thsg_type == req_prepay]

4 : checkStock(item_code, item_num)

SRR L EEEEE LR R .
5 : availability[y/n] -

opt

[availability ==y]

ref ) 14. Update Stock

O e R PEEEEEEEEEEEEE L
6 : availability[y/n] i

7 : createMessage(msg)

... B8:message
#message of availability




2044. Define Interaction Diagrams

UseCase #9. Communicate with Other DVMs - Inform about Stock and Location Info

sd 9. Communicate with Other DVMs - Inform Stock and Location Info )

otherDVM : Actor :ComunicationManager :Controller :Stock

1 : message

2 : processMessage(msg)

opt msg_type == req_stock )

3 : checkStock(msg_info) :
~4 : checkStock(item_code, item_num)

< _____________________________

] ) ST .
6 - availability[Y/N] 5 : availability[Y/N] :

7 : createMessage(msqQ)

M mm e ]
: 8 : message




2044. Define Interaction Diagrams

UseCase #10. Create Verification Code

sd 10. Create Verification Code )

:Controller :VerificationManager

1: createVerificationCode(void)

2 : verification_code




2044. Define Interaction Diagrams
UseCase #11. Display Verification Code

sd 11. Display Verification Code )

user : Actor :Controller :UIManager

1 . display(VerificationCodeDisplayUl)

3 S
; 2 : display VerlflcatuonCodeDlspIayUI :




2044. Define Interaction Diagrams

UseCase #12. Input Verification Code

sd 12. Input Verification Code )

user : Actor

:Controller

1 : inputVCode(vCode) !

:VerificationManager

ref J 13. Verify Verification Code

=




2044. Define Interaction Diagrams
UseCase #13. Verify Verification Code

sd 13. Verify Verification Code )

:Controller :VerificationManager

1 : verifyVCode(vCode)

e e
. 2 : valid[y/n] -

alt valid

ref 15. Dispense Items

e ———— — — — — — — — — — — — — — — — — — — — — — — — — — i — — —

[n] ref 12. Input Verification Code




2044. Define Interaction Diagrams

UseCase #14. Update Stock

sd 14. Update Stock )

:Controller

:Stock

:VerificationManager

i1 updateStock(item_code, item_num, isPrepayed, VCode)

opt isPrepayed )

2 : saveVCode(vcode)

[yl




2044. Define Interaction Diagrams

UseCase #15. Dispense Items

sd 15. Dispense Items /

user: Actor

1 dispenseltems(item_code, item num)

T i .

:Controller

:UIManager

:Stock

2 display(DispenseResultUl)

3 : display DlspenseResuItUI

ref

14. Update Stock




2045. Define Desi

- <<enumeration>>
MessageType

req_stock
resp_stock
req_prepay
resp_prepay

- Message

+type : MessageType = OtherDVM

+ src_id : string + name : string

+ dst_id : string + coor_x : int

+ content : HashMap + coor_y :int

CommunicationManager

- createMessage(msg_info : Message) : JSON

- sendMessage(msg : JSON) : void

- processMessage(msg : JSON) : Message

+ requestPrepayToDVM(msg_info : Message) : bool

+ requestCheckStockToDVM(msg_info : Message) : Message

N

- CardReader

+ getCardInfo(card : Card) : Card 41//

- Controller
" otherDVMs : OtherDVM[*] — E VerificationManager
cardReader verificationManager
: L ; , 1= - vCode : List<string>
+ selectltems(item_code : int, item_num : int) : void :

/

paymentManager

S —1

- PaymentManager

+ pay(cardinfo : Card, totalCost : float) : bool

gn Class

Diagrams

UlManager

- Ultype : string
- errorMsg : string

= Item

+ name : string

+ display(Ultype : string, item : Item, dvm : OtherDVM, vCode : string) : ltem | string
+ displayError(msg : string) : void

- mainUldisplay(items : ltem[*]) : ltem | string

- payUl_1(item : ltem) : string

- payUl_2(item : ltem) : void

- prepayUI_1(item : ltem) : string

- prepayUl_2(item : ltem) : void

- locationInfoUl(dvm : OtherDVM) : void

- vCodeUl(vCode : string, dvm : OtherDVM) : void

- dispenseUl(item : Item) : void

+ code : int
+ quantity : int

+ prePayed_amount : int

Stock

- items : ltem[*]

S

communicationManager

+ insertCard(card : Card) : void

+ inputVCode(vCode : string) : void

+ checkPrepayAvailability(msg_info : Message) : bool
+ checkStock(msg_info : Message) : bool

+ calculateDistance(coor_x : int, coor_y : int) : float

+ minDistanceDVM() : void

+ dispenseltems(item_code : int. item num : int) : void

- Bank

- cards : Card[*]

+ checkCardAvailability(cardinfo : Card, totalCost : int) : bool

+ checkStock(item_code : int, item_num : int) : bool

+ getltem(item_code: int): ltem

+ updateStock(item_code : int, item_num : int, isPrepayed : bool, vCode : string)
+ itemList() : items

+ verifyVCode(vCode : string) : bool
+ saveVCode(vCode : string) : bool
+ createVerificationCode(void) : String

=

Card

+ cardNum : string
+ cardType : string

+ balance : int




2046. Define Traceability Analysis

At 2039.

Use Case

1. Show ltems

Ref Function
2. Select ltems
R.1.1 22 H0{F7|
R.1.2 e 15 / 3. Pay
R.2.1 ZH / 4. Prepay
R.2.2 HZA / 5. Provide Other DVMs Location Info
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7. Communicate with Other DVMs - Prepayment Request
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8. Communicate with Other DVMs - Prepayment Possibility
R.4.3 CHE DVMO|Z S41 - T 3 {|X| oLy Response
\ 9. Communicate with Other DVMs - Inform about Stock and
R.5.1 QIZTE MY \ Location Info
R.5.2 Ol=FLE OHY 10. Create Verification Code
R.5.3 olI=sTE A s‘ 11. Display Verification Code
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R.5.4 ASIAE B3 12. Input Verification Code
R.6.1 A =Lt
13. Verify Verification Code
R.7.1 2= M3
14. Update Stock

15. Dispense Items



Use C
S¢ Lase Operation

1. Show ltems

1. selectltems(item_code, item_num
2. Select ltems (item_ _num)

3. Pa
y 2. insertCard(card)

4. Prepay

: : 3. checkCardAvailability(card_info, total_cost)
5. Provide Other DVMs Location Info

6. Communicate with Other DVMs - Check Stock
4. proceedPrepay(value)

7. Communicate with Other DVMs - Prepayment Request

8. Communicate with Other DVMs - Prepayment Possibility 5. requestToDVMStock (src_id, dst_id, item_code, item_num)

Response

9. Communicate with Other DVMs - Inform about Stock and

Location Info 6. requestToDVMPrepay(src_id, dst_id, item_code, item_num, verificationCode)

10. Create Verification Code
11. Display Verification Code 7. requestPrepaymentAvailability (src_id, dst_id, item_code, item_num, verification_code)
12. Input Verification Code
8. requestStockAndLocationInfo (src_id, dst_id, item_code, item_num)

13. Verify Verification Code

14. Update Stock

7 AN

9. inputCode(code)
15. Dispense Items



System Operation

1. selectliems(item_code, item_num)

2. insertCard(card)

3. checkCardAvailability(card_info,
total_cost)

4. proceedPrepay(value)

5. requestToDVMStock (src_id,
dst_id, item_code, item_num)

6. requestToDVMPrepay(src_id,
dst_id, item_code, item_num,
verificationCode)
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8. requestStockAndLocationInfo I///'\'\\ \
(src_id, dst_id, item_code, item_num) // &\\
\\
y >
9. inputCode(code)

+ display(Ultype : string, item : ltem, dvm : OtherDVM, vCode : string) : Item | string

+ displayError(msg : string) : void
- mainUldisplay(items : ltem[*]) : Iltem | string
- payUl_1(item : ltem) : string
- payUl_2(item : Item) : void UIManager
- prepayUl_1(item : ltem) : string
- prepayUl_2(item : Iltem) : void
- locationInfoUl(dvm : OtherDVM) : void
- vCodeUl(vCode : string, dvm : OtherDVM) : void
- dispenseUl(item : Item) : void
+ checkStock(item_code : int, item_num : int) : bool
+ getltem(item_code: int): ltem

Stock
+ updateStock(item_code : int, item_num : int, isPrepayed : bool, vCode : string)

+ itemList() : items
+ verifyVCode(vCode : string) : bool Verification
+ saveVCode(vCode : string) : bool Manager
+ createVerificationCode(void) : String
+ checkCardAvailability(cardInfo : Card, totalCost : int) : bool
+ selectltems(item_code : int, item_num : int) : void
+ insertCard(card : Card) : void
+ inputVCode(vCode : string) : void
+ checkPrepayAvailability(msg_info : Message) : bool Controller
+ checkStock(msg_info : Message) : bool
+ calculateDistance(coor_x : int, coor_y : int) : float
+ minDistanceDVM() : void
+ dispenseltems(item_code : int, item_num : int) : void
- createMessage(msg_info : Message) : JSON
- sendMessage(msg : JSON) : void Comunication
- processMessage(msg : JSON) : Message Manager
+ requestPrepayToDVM(msg_info : JSON Message) : bool
+ requestCheckStockToDVM(msg_info : Message) : Message
+ getCardinfo(card : Card) : Card
+ Pay(carding : Card, totalCost : float) : bool

Bank

CardReader
PaymentManager
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