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O 1 Design Real Use Cases




Define Essential Use Cases

Use Case 1. Card Payment Use Case 2. Card Payment (Prepay)
Actor User Actor User
Purpose 7IE ZX & Al Purpose JFIE ZH|= A|FSHT}
AR EE FOHE ZHII D Y S22 M107H1 O|MQl H2 ARV 88 MZANE ZNSIH FIC Ciaty|= S5 2=
5 = =4 A= XSS L J4EH 3 . .?..._._E —2ME B8 C — CElE T =M=
Overview gg{_féﬂa Sl Z2HE Zst= & 4= 07| HEi= Overview ZIshst = O|=AC MMe QAT
Type Evident Type Evident
Cross Reference | System Function : R 1.1 Cross Reference System Function : R 1.2
i AFS XL AESE S 22| RV 0=2t0|0f AT |7} FHE ZBR|T 7| B AHSARZL et S5 2| M 17 00|0 AHED |7 FHE ZH|TH 7|
Pre-Requisites AFEHG{OF ST} Pre-Requisites ggﬁcqor %J-E}_ =]
(A ): User, (4;,): Admin, (Az): Other DVM, (5): S ye ystem (A;): User, (A.,): Admin, (A, ): Other DVM, ( $): System
1.(Ay )Arﬂxwrﬂf 2270l 2 vte g Q=i 1.(4,) AHBRL 71 SHe7|of ZRE FtoE =it
CologAMe 5 Z
. 2.(5)71=2 B2 98 BT Typical Courses of |2.(35)7tE2| 2548 HASICH
Typical Courses of |3.(S)7tE2| Thlg ZHOIStCE N Evente 3.(S)FHE2| Ftet S BHOIBHT}
Events 4.(5) MQXWP detist 82| JtAE FIE THAO|AM XHETHL. i 2 ksl o=of o FIC Ao 745
s (9% szaiag 1 2nan $.(S)NETJT st 8=l 71218 I1C HoAol A2eck
7.(5) M M= Thy| AEjE e
( )D“ kbl i Alternative N/A
18 (Ay) AHEXIL F| A E (=BT Courses of Events
S) Ol =8 O] 2 EH e
= Ik Ta.(4) NETH 318 tarpict
2b. (S) AFS AL LS FLETL R EF FHET} OtLI2HH 0f[2] a (S) 05 H= Cf7| MEfZ MstptDt
Alternative Uil*lxl £ Z8sich At =
Courses of Events | 3b. (5) ) Gl & =4 CH| AFEHZ MstCh b. ( )MQXPP Qg5 FtEVL =3 7LE T OfL|2tE Of 2
A2 X}7} 0123t FHE o] RlOH0| 2SO AIX Exceptional EHIHIlE 2B} a5
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Define Essential Use Cases

Use Case 3. Manage Stock Use Case 4. Input Admin Code
Actor Admin Actor Admin
Purpose THIOE AG|o|ETHCt Purpose I2|AF ZEZ ™S}
: 2RSS V7|52 A9t MAMTF IS S-S0 =22 ; 2|AL7L QIZRE A BtHA HE|At ZEE UHBHH
syt SES iR S O] ARz mewT R X210t 2ElX BEE T
Type Evident Type Evident

Cross Reference

System Function : R 2.1

Cross Reference

System Function : R 2.2

Pre-Requisites

AHERZ| 7t 2E[AF 2E HEHC|OFSHCE

Pre-Requisites

Ol=Z3C ola TY7|AE

=1 o

S

Typical Courses of
Events

(A;-): User, (4;,): Admin, (A;): Other S):
1.(4y) 2eIXPL A2 YE0[E 7|58 s
2. (S)MMZ IS i"é‘lorO# M =2k8 Hrgtct
3.(S) Ul =Y CH7| AE{Z Hehotct.

Typical Courses of
Events

) User, (A4;,): Admin, (45
(A )++E|X}7}L+E|X}EEE
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2.(S) 22X 2ES
3.(S) 2R 2EE

OIX' B
Faksict

). Other DVM, ( S): System
Ct.

Alternative
Courses of Events

1a (Ay) TEIRZL FAE DD
a. (S) Ol =4 T 7| AEf

Alternative
Courses of Events

N/A

Exceptional
Courses of Events

N/A

Exceptional
Courses of Events
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Define Essential Use Cases

Use Case 5. Select Menu Use Case 6. Enter Verification Code Mode
pesar N Actor User

MNEXI7} M52 Metsic 513t
Purpose PSR O =& =kt Purpose OI=TC ola Cf7| |2 NMaHsiCh

AHSRE7F kst O w2 TH 07t 12 AL 7IE ZHE 7%t o
. WAt gle Ao /= KEy|of o= Zolsrct Overview O & M= 07| MEfOIM QIS ZEE Qi3 7| MEfZ MEstch

Qvervien A8RP7L BT L oleig Melsip AIZAC olal Oj7| AR

MBSO Type Evident
Type Evident Cross Reference System Function: R 3.2

Cross Reference

System Function:R 1.1, R3.1,R32

Pre-Requisites

AFEEZ |7 Ol =4 T2 | AEHOIOF SHCE

Pre-Requisites

AHERZ |7t Ol 77 4= 47| &EHOJOF SHCE

Typical Courses of
Events

(A ): User, (4;,) Admin, (A5 ): Other DVM, ( S): System
1. (Ay) AHBXDF 0458 Mesict
2.(8) S 29| |1 E SISt}

Typical Courses of
Events

(A ) User, (A4;,
1. (A,) AHB AP 2l=
(S) o|xi: OI21 [H7| A}EHEHQL l.

). Admin, (A5 ): Other D (S): System
EHS

VIV,
S olzioz x—1§_ S JERSICH

3.(S)7tE ZH| CH7| AEf= FMsksiot Alternative N/A
4. ( S) Card Payment2 &3 Courses of Events
Alternative N/A N/A

Courses of Events

Exceptional
Courses of Events

3a. (s) M7t0Ql 2 VMiste] 22 CHE AHEt7|of| A Af L ol &
Stol BAXIE HESTH

Exceptional
Courses of Events




Define Essential Use Cases

Use Case 7. Input Verification Code
Actor User
Purpose ALEARZL QIZEZREE Tt
AFEALZECHE AHEY|0M U ZHIE S5 22 QB2 EE
Overview U E oY BZES f=EdE dAT 2 HRE
AFE AL Al M SBHCE
Type Evident

Cross Reference

System Function: R 3.2

Use Case 8. Select Other DVM
Actor User
Purpose AR U ZNE T CHE RHIED| & HEsiTt
APEARZE R 00 Qe CHE RHIEZ|2| S 20 2K E TS
Overview AH=t7| & HERSHY] 7HE AN TH7| MEfZ 7FALE FAE MEisH0]
Oj| & K CH7| MEfZ TS5
Type Evident

Pre-Requisites

AHEZ|7t QF2E U 7| HJEHCOF THEL

Cross Reference

System Function: R1.2, R3.3

Typical Courses of
Events

Pre-Requisites

AHEEZ|7F BHE RHEFT| = TR 7| SPEHOJOF SO}

Alternative
Courses of Events

3a.(5) 923 F ZEHOL2HEA Of 2f HIAIX| S EHTtCt
) B+ :

Typical Courses of
Events

(A ): User, (4;,): Admin, (45 ). Other DVM, ( S): System
1. (Ay) AHBAPH A ZH E E OHE AR | & JEET
2.(S)7t= Z2H of7| AEfZ Mshotct

el E

$) Card Payment (Prepay)E & &St}

Exceptional
Courses of Events

N/A

Alternative N/A

Courses of Events

Exceptional 1a. (Ay) AH8AIZ A E MEBIC
Courses of Events | 22. (5) Bl& & CH7| JEf= HSorCt




Define Essential Use Cases

Use Case 9. Respond Stock Use Case 10. Set Address

Actor Other DVM Actor Admin

Purpose Mo AS S SEBH Purpose E|RE2F AR |2 =AE ETTt

— 5;§%ﬂ§ﬁ%gﬁfgﬂﬁﬂﬁﬁéﬁgLﬁnm“F* Ely gggﬁﬂﬂﬂﬂ¥¢%ﬂ§ﬂ1E§X@ﬂwM&gwxg
LEHU AL FFE (==l

Type Evident Type Evident

Cross Reference

System Function: R 4.1

Cross Reference

System Function: R 5.1

Pre-Requisites

2E A

Pre-Requisites

RHE|7H AT B3 Fa 913 07 A

Typical Courses of
Events

(A ): User, (4;,): Admin, (45 ): Othel rDVM (S) System
1.(Ap) CHE XHEE|7h T2 O 2ol BIAX|"S 2t
2.(S) AHEZ|7t AbAl Q] T L& SHolSHD

3.(S) AHEZI7H A 2 E CHE AHE7[O|A H&SHot

[t

=
ad g

Typical Courses of
Events

(A ): User, (4;,): Admin, (4. ?

() Bl FAE QBT AR ES
(S) YT FATENUIRIA] BAFSHTE
b

9
-
o)
Q
<
2

i

1.

2:

3.(9) Broadcasti D= 2|0 A R
Ma3iC}

[ = vid

Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Alternative
Courses of Events

2a. (5) YHT FLIENUIOIEH 12 S0kZHTh

Exceptional
Courses of Events

N/A




Define Essential Use Cases

Use Case 11. Respond Vm On
Actor Other DVM
Purpose RHEE7| AlZF G ALR]Of S EBHCE
CHE AHE7| 22 B AT | A HAIRE =458 i S A2 | &
Overview VMIistO| F=7H5t0 S AHE2 (7L A 552 g Ll HAIRIE
o A7 |off STk
Type Evident

Use Case 12. Request Vm Off (vmlist)

Actor Admin

Purpose 2| X7} ARV E FERAIZICH

B BT NE| SR8 LUK T8 XTI B2 ONTIE
Type Evident

Cross Reference

System Function: R 6.1

Cross Reference

System Function: R 6.2

Pre-Requisites

2E N

Pre-Requisites

AHEZ[7} 22| X 2E0OF BT

Typical Courses of

- User, (4; ) Admin, (A45): Other DVM, (S) System

Typical Courses of
Events

(A ) User, (4;,). Admin, (Ay): Other DVM, ( S): System
1. (A4y) HE[RPIL AR | 5 S HEDH0H
2.(S) S ™ 27|17 BREACHE HAIKIE
RHEt7[Of| Al M S THok

VMiist2] 2&

’5:’-3-_
Events 2.(S) S XHEt7| 2 VMIist0fl &7Fstch
3.(9) 7|7t SAEYE el QAKX Hae wysict
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

3.(S)AtE7|g B3
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events




Define Essential Use Cases

Use Case 13. Respond Vm Off
Actor Other DVM
Purpose 7| B2 HAIX|Of =20
& CHE A7 | 282 E AHHT| B2 HAIAE =A3HH VMIistO| A
Overview S5 RS | B APRISHCE
Type Evident

Use Case 14. Receive Operating
Actor Other DVM
Purpose AHE7(0 2H5 F0l THE XHE7| 2] GIAIXIE =418t

2 S AHEE7(7F 0= S0t &S F01 CHE AHED12] ID2L /1K &
Overview VMiistO] 27F8H = O & S 0| MEfE masich
Type Evident

Cross Reference

System Function:R6.2 , R6.3

Cross Reference

System Function: R 6.4

Pre-Requisites

DE 4

Pre-Requisites

AHEZ| AIE HAIXE 2 = 102 O|Lf

Typical Courses of
Events

(A; ) User, (4;,) Admin, (A;): Other DVM ( S): System
Ap) CHE XpEb7| 7} Request Vm OffE A3t
s

1.(
2.(S) S AH=H7| 2 VMIistOl| Al K| AHBHCH

Ap): Other DVM,(S): System
A )EPE X}“WIH’%‘%%O'% 2l

Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

1. ( & HAIXIE EHCH
Typical Courses of |2.(S) 3N XHEH7| 2 VMIistOf| Z=7FSHCH
Events 3.(S)122 10= S¢oFErEsict
4 (S)MMZ M E ZF5H0] BrFsiCt
5.(5) Hiw <= Ch7| AEi= TSt
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events




Define Essential Use Cases

Use Case 15. Receive Stock Use Case 16. Respond Refund

Actor Other DVM Actor Other DVM

Purpose ST AHE7| 7t CHE ARV | 226 [ 2 Ol 2 HAIKIE 2=Ct Purpose RIE7|7t &g QF e 2ot &8 7|52 Adsint
ST AHE 7|7t CHE AFI7| 226 T 10 0|2 AR S 2oL 2 17} MZF P = ch2 xpaby|o| a0 E He e

Overview S XHE|go| BlASE B 3 MTY| 88 8 Y|y R ez oer s QA o)X B St s a7t 2
x 8 - [ [— - b — —
Hec Querview 9F HAX S we 242 see 485D ik 49 o7 Sej=

Type Evident it

Cross Reference System Function: R 6.5 Type Evident

Pre-Requisites

VMIist2| 2E AHEED | O A| A Of 2 20l E*ﬂf'\lxl
VMIiste| 2E A7 |22H T 02 HAXE

nﬂ ﬂll[ll
o r_x_
2 Ol)

P

Cross Reference

System Function: R 6.6

Pre-Requisites

Request Verification CodeS 2t = HA|X| £=Al T 7| AEf

Typical Courses of
Events

(A ) User, (A - Admin, (A ). Other DVM, ( S): System

277} g 98 DJAIX'E HaStch

—

""‘v

(A4 ). User, (4;,): Admin, (45): Other DVM, ( S): System
1.(4;)HE JEP**7|7f THD Gi= HIAIX'E EWCH
Typical Courses of |2 (S)VMIist2] 2& A&7 22 HAIX| S 22 WX 12
Events HhE SO
3.(S) WDVt QICkD S AIEY|S2 B|AES BB
4 (S) 7| B2 M9 07| AEj= HEksict
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events
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Define Interaction Diagrams

Use Case 1 - Card Payment
sd 1. Card Payment_J
User | | GUI_C: y I GUI_Di: | | GUI_Main I I GUI_Error | [ Card List | | Card || Stock H Beverage
[areJ
alt_) [balance = price]
[Card)
[t J inputCard(cardiD)
fvane = rtof checkCard(cariD)
getlsValid()
e P p——— ]
[isValid &= false] T showErortpe)
[ *ShowMain() L
checkPrice() getPrice()
""" price T
price
getBalance()
poamiais R
[balance < price] J ‘showError(type)
[ showMain()
SetBalance(balance-price)
reduceStock( ]
name
ShowDispensor(name):
showMain()
inputCancel()
)




Define Interaction Diagrams

Use Case 2 - Card Payment(Prepay)

sd 2: Card Payment(Prepay) )

User | | GUI_Prepay I | GUI_Main | | GUI_Error | I Card List I | Card ] I Stock I | Beverage | I Network | |omerovml

break

break )

[balance >E price]

[Card)

[break J inputCard(cardiD)
[isValid £= true]
checkCard(cardD)
getlsValid()
| erenes Ao
[isValid £= false]
H‘ showError(type)
I_J‘ ‘showMain( )
checkPrice()

getPrice()

price

rice, Howens
getBalance()

[balance <iprice]

LJ‘ showMenu() !-r

setBalance(balance-price)

requestVerificationCode(nowMenu)

IEEET

[Cancel]

inputCancel()

showMenu()




Q Define Interaction Diagrams

Use Case 3 - Manage Stock

sd 3: Manage Stock )

alt J : : 4
[Manage Stock] : manageStock() .
updateStock( ) =, !
[ showMain( ) st

el T e T
[Cancel] :
inputCancel() .
shoivMain( ) 2

15



Design Real Use Cases

Use Case 4 - Input Admin Code

sd 4: Input Admin Code J

[length(code) == 6]

showMain( )

| Admin | |GUI_VerrificationCodeMode | VerificationCodeList | | GUI_Admin | | GUI_Error | | GUI_Main
inputCode(code) &
—L | checkAdminCode(code)
break )
[Valid Code] showAdmin() =LJ
[invalid Code]
showErrdr(type) >~

16



Define Interaction Diagrams

Use Case 5 - Select Menu

sd 5: Select Menu J

I User | l GUI_Main | | GUI_CardPayment | Stock

‘ Network | Other DVM |

selectMenu(beveragelD)

checkStock(beyeragelD)

[reak

[stocklbeveragelD] 1= 0]

showCardPayment()

[stockibeveragelD] == 0] requestStock(beveragelD)

Msg type 4




Q Define Interaction Diagrams

Use Case 6 - Enter Verification Code Mode

sd 6: Enter Verification Code Mode )

User

GUI_Main

GUI_VerificationCodeMode

inputVerificationCodeMode( )

showVerificationCodeMode( )

i
'
i
'

el

rl—l
T
'
'
'

18



Define Interaction Diagrams

Use Case 7 - Input Verification Code

sd 7- Input Verification Code )

User | |GUL ificati annAo| | ificati Mnncl | ificationCod | | Stock I ] Beverage

‘ GUI_Error I | GUI_Dispensor I | GUI_Main

alt

lenjth(code) == 4]
inputCode(code)

|_| checkVerificationCode(code)

aleJ getBeveragelD()
<7 héveragein T
getBeverageName(beverageID) S
name
showDi
showMain()
L[ showMain()
[Cahesi]
inputCancel()
|_ | showlain()




Q Define Interaction Diagrams

Use Case 8 - Select Other DVM

sd 8: Select Other DVM J

GUI_VMList | | GUI_Prepay

GUI_Main

‘ break J :

[Select] i selectOtherDVM(vmiD)

[Cancel]

inputCancel( )

showPrepay( )

e e ———_——_———_——_—— e ——————— ]

| showM‘ain( )

20



Q Define Interaction Diagrams

Use Case 9 - Respond Stock

sd 9: Respond Stock ]

Other DVM

Msg type 4

getStock(beveragelD)

Msg type 5

boolean

21



Define Interaction Diagrams

Use Case 10 - Set Address

sd 10: Set Address J

Admin GUI_Start GUI_Error VMList Network Other DVM
loop ;
[length(address) < 1§|| length(address) > 10]
inputAddress(address) showError(type)
: showStart( )
setMyAddresEs(address)
I requestVmOn(address) :
=|_:! Msg type 1 A3
| il

22



Q Define Interaction Diagrams

Use Case 11 - Respond Vm On

sd 11: Respond Vm On J

| Other DVM

| | Network

VMList

Msg type 1 o

addVM(vmID, address)

(Y

setVmAddress(address)

|

setlsOperating(true)

>

Msg type 2

U sendOperating(myAddress)

>

23



Q Define Interaction Diagrams

Use Case 12 - Request Vm Off

sd 12: Request Vm Off )

Admin GUI_Admin VMList Network
inputVmOff( ) 1 :
'L.I requestVmOff( )
" getOperatingList( )
operatingList
......... peratinglist |

Msg type 3

Other DVM

24



Q Define Interaction Diagrams

Use Case 13 - Respond Vm Off

sd 13: Respond Vm Off )

Other DVM

Msg type 3

Network

VMList

deleteVM(vmID)

setAddress(null)

setlsOperating(false)

s e AT AT

25



Q Define Interaction Diagrams

Use Case 14 - Receive Operating

sd 14: Receive Operating )

Other DVM

Network VMList

Stock

GUI_Main

addOperatingList(vmID, address)

updateStock( )

>

showMain( )

U

26



Define Interaction Diagrams

Use Case 15 - Receive Stock

sd 15: Receive Stock J

| Other DVM | | NetWork |

loop (operatingLength) )

Msg type 5

receiveStock(vmlID, boolean)

S

loop (10) J

getAddress( )

T a. &&} é.s.s ................ :

addAddress(ID, agidress)

27



Q Define Interaction Diagrams

Use Case 16 - Respond Refund

sd 16: Respond Refund )

| Other DVM | | Network | | CardList | | Card I I GUI_Error | | GUI_Main

Msg type 8 -

refund()

>

'L restoreBalance(nowPrice)

showError(type)

showMain( )




Q Define Interaction Diagrams

Use Case 17 - Receive Verification Code

sd 17: Receive Veirification Code )

| Other DVM | I Network | | GUI_Main | |GUI_Sh0wVerificationCode

Msg type 7

'I_ l showVerificatibnCode(code)

EW)

[30 seconds] U‘ showMain()

e e e e BT R i e R e S SR T = e e B S T S e e o o A e 8 e S BT e e A B e | e Ry e e A

[Cancel]

-LJ‘ inputCancel( )

Ll< showMain( )




Define Interaction Diagrams

Use Case 18 - Respond Verification Code

sd 18: Respond Verification Code )

Other DVM | Network | VerificationCodeList | VerificationCode | I Stock
break )
Msg type 6 :
[stock[bevetagelD] I= 0] 'l_] _— -

makeVerifiactionCogle(beveragelD)

gelD)

I r sendVerificationCode(code)

Msg type 7

Ll

[stock[bevetagelD] == 0]

T

Msg type 8

30
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Define Design Class Diagrams

e Refined Domain Model

<Bussiness Obejct» «Bussiness Obejct» «Bussiness Obejct» <Bussiness Obejct> <Bussiness Obejct»
GUI_Start GUI_VerificationCodeMode GUI_CardPayment GUI_Prepay GUI_ShowVerificationCode

\ [ l l |

“Dlissiiss Obeers <Bussiness Obeict «Bussiness Object «Bussiness Obejct> «Bussiness Obejct>
- GUI_Admin GUI_Dispensor GUI_VMList GUI_Error

erorType: int
+errorMessage: List of String

«Bussiness Obejct» J
Admin

Display type

«Bussiness Object» «Bussiness Object>
Interact Touch Screen Show JFrame
i
“<Bussiness Obejct» 1EL-T]
Iser
Associated
g & 5 «Bussiness Obejct» «Bussiness Obejct> «Bussiness Object» «Bussiness Obejct» «Bussiness Obejct»
s iec Qmenunicate Network VMiist Stock CardList VerificationCodeList
List: VM[10] +stock: Map <Beverage, int> +cardList: Card[10] +codeList: Array <VerificationCode>
+mylD: char +nowMenu: char +nowCard: int +adminCode: char(7]
+myAddress: char[21] Price: unsigned int
+stockAvailable: boolean[10]
+count: int 1 1
+opertingLength: int 1
Owns
1 Has/Haye Has/Hale Has/Haye
HasHale
" 20 10
«Bussiness Object> «Bussiness Obejct> «Bussiness Obejct> «Bussiness Obejct» «Bussiness Obejct>
Msg VM Beverage Card VerificationCode
+src_id: char +vmiD: char +beveragelD: char +cardID: char{13] +beveragelD: char
+dst_id: char +vmAddress: char[21] +name: char(13] +isValid: boolean +code: char[7]
+type: char +isOperating: boolean +price: unsigned int +balance: unsigned int
+description: char[21]




Define Design Class Diagrams

Class Diagram

GUI_Start GUI_Admin GUI_CardPayment GUI_Prepay GUI_ShowVerificationCode
+inputAddress(char[21]) +showAdmin() +showCardPayment() +showPrepey() +showVerificationCode(int)
+showStart() +manageStock() +inputCard(char{13]) +inputCard(char[13]) +inputCancel()
+inputCancel() +inputCancel() +inputCancel()
+inputVmOi()
Display type Display type
GUI_Main GUI_VerificationCodeMode GUI_Dispensor GUI_VMList GUI_Error
Msg: ch
showMain() o +showDi 1) addAddress(char, charl21]) Ferorien: eharloiEl]
+selectMenu(char +inputCode(char(7]) +selectOtherDVM(char) +showError(int)
+inputVerificationCodeMode() +inputCancel() (SR +inputCancel()
JFrame
Display type Display type
Associated
Network VMList Stock CardList VerificationCodeList
peratingList VM[10] stock: Map <Beverage, int> ~cardList: Card[10] “codeList: Array <VerficationCode>
+requestStock(char) (e -mylID: char -nowMenu: char -nowCard: int -adminCode: char{7]
ode(int) Z F cha&ﬁiaﬂ[m] +checkPrice() -nowPrice: unsigned int ode(char)
+requestRefund() ot +reduceStock() +checkCard(char) +checkVerificationCode(char{7])
On(char{21]) iy S +checkStock(char) +refund() +checkAdminCode(char(7])
+sendOperati 21]) gtk )
+requestVmOff() +receiveStock(char, boolean) +checkStockVerification(char) 1
+setMyAddress(char[21]) +getBeverageName(char) 1
. char[21]) +updateStock()
+addOperatingList(char, char{21])
+deleteVM(char) 1
+getOperatingList()
+getMyID()
+gethMyAddress() HaslHae HasHayve
Own +getStockAvailable() rere 1Y
1
HasHave
7 20 10 *
Msg M Beverage Card VerificationCode
-src_id: char —vmiD: char “beveragelD: char ~cardID: char[13] ~beveragelD: char
-dst_id: char -vmAddress: char[21] -name: char{13] -isValid: boolean ~code: char(7]
-type: char -isOperating: boolean -price: unsigned int -balance: unsgined int
~description: char[21] - ode(char[7), char)
g 0 +getPrice() +getBalance() +getBeveragelD()
+getSrciD() +getlsOperating() +getName() +setBalance(unsigned int) +getCode()
+getDstiD() +setVmAddress(char[21]) +getlsValid()
+getType() +setlsOperating(boolean) +restoreBalance(unsigned int)
+getDescription() +setAddress()
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Refine System Architecture

1. Deployment Diagram
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Refine System Architecture

2. Package Diagram

Foundation Layer

1 - E— —1 — 1
JVM | Windows10 | PC HW | Dispenser | Card Terminal Stock Counter
1
Network Layer
Networle, [Eeostsesmnanmsesss h
Network Object Package
1 1
Network Msg
1
Application Logic Layer
1 1
VMiist | Stock | CardList | Veriﬁcation(:odeust|
A 3 3 3
] ]
VM | Beverage | Card | VerificationCode
1
Presentation Layer
Screen
JFrame Object Package
— [—1, 1 1 1
GUI_Start | GUI_Admin | GUI_CardPayment||  GUI_Prepay | GUI_ShowVerificationCode
1 —1 1 1 E—
GUI_Main | GUI_Dispenser | GUI_VMList | GUI_Error | GUI_VerificationCodeMode
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Perform 2040 Traceability Analysis

sSiD Operation in Seq M_Link
- - : : $1 inputCard() M27,M28 M34,M35 M36 M38,M39,
Essential Use Case S-Link M40 ME1 M6S
Card Payment $1,52,83,54 s2 offerBeverage() M63,M72
S3 showMenu() M50
Card Payment (Prepay) 51,83,54,S5
S4 selectCancel() M62,M66 M55 M59 M69 M7 1
Manage Stock $3,54,56 S5 requestVerificationCode() M2,M8,M19,M9,M10,M11,M12,M3
Input Admin Code S3.57.S8 S6 setBeverage() M33,M54
s7 inputAdminCode() M58,M44,M72
Select Menu $9,510,S11 5 ShowAdminMenu() i
Enter Verification Code Mode $12,513 s9 selectMenu() M29 M51
Input Verification Code $2,93,54,514 S10 | showCardPay) -t
S11 requestStock() M1,M8,M19,M30,
Select Other DVM 53,54, 510,815 s12 selectCodelnput() M52
Respond Stock S11.816 S13 showCodelnput() M57
s14 inputCode() M43,M32,M35,M46 M58
Set Address S17,518
S15 selectPrePayDVM() M68
Respond Vm On 518,519 S16 sendStock() M9,M10,M11,M12
Request Vm Off (vmlist) $20,521 ST |Moputideass() Miam
s18 requestVmoOn() M5 M8 M9, M10,M11,M17,M25 M26
Respond Vm Off S21 M19,Md9
= e S19 sendOperating() M6,M8,M9,M10,M11,M12,M15M19
Receive Operating S3,519 M24,M25,M16 M33,
Receive Stock S11,822 520 selectVmOf) i
S21 requestVmOff() M7,M8,M19,
Respond Refund 53,523 S22 |showDVMSelect() M9,M10,M11,M12,M22,M67
Receive Verification Code S3.54.823 823 requestRefund() M9,M10.M11,M37 M41,M4
) ] s24 sendVerificationCode() M9 M10,M11,M12,M70,M31,M42,M
Respond Verification Code $5,523,524 45
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Perform 2040 Traceability Analysis

MID | Method Class
M1 requestStock(char) Network
M2 | requestVerificationCode(char) Network
M3 | sendVerificationCode(int) Network
M4 | requestRefund() Network
M5 | requestVmOn(char[21]) Network
M6 | sendOperating(char{21]) Network
M7 requestVmOff() Network
M8 | Msg(char, char, char, char[21]) | Msg

M9 | getSrclD() Msg
M10 | getDstID() Msg
M11 | getType() Msg
M12 | getDescription() Msg
M13 | receiveStock(char.boolean) VMList
M14 | SetMyAddress(char[21]) VMList
M15 | addVM(char,char[21]) VMList
M16 | addOpertingList(char,char[21]) | VMList

MID | Method Class
M17 | deleteVM(char) VMList
M18 | getOperatingList() VMList
M19 | getMylD() VMList
M20 | getMyAddress() VMList
M21 | getStockAvailable() VMList
M22 | getAddress() VM
M23 | getisOperating() VM
M24 | setVmAddress(char[21]) VM
M25 | setisOperating(boolean) VM
M26 | setAddress() VM
M27 | checkPrice() Stock
M28 | reduceStock() Stock
M29 | checkStock(char) Stock
M30 | getStock(char) Stock
M31 | checkStockVerification(char) Stock
M32 | getBeverageName(char) Stock
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Perform 2040 Traceability Analysis

MID | Method Class

M33 | updateStock() Stock

M34 | getPrice() Beverage

M35 | getName() Beverage

M36 | checkCard(char) CardList

M37 | refund() CardList

M38 | getBalance() Card

M39 | setBalance(unsigned int) Card

M40 | getisValid() Card

M41 | restoreBalance(unsigned int) Card

M42 | makeVerificationCode(char) VerificationCodelList
M43 | checkVerificationCode(char[7]) | VerificationCodeList
M44 | checkAdminCode(char{7]) VerificationCodelList
M45 | verificationCode(char{7],char) VerificationCode
M46 | getBeveragelD() VerificationCode
M47 | getCode() VerificationCode
M48 | inputAddress(char[21]) GUI_Start

MID | Method Class

M49 | showStart() GUI_Start

M50 | showMain() GUI_Main

M51 | selectMenu(char) GUI_Main

M52 | inputVerificationCodeMode() GUI_Main

M53 | showAdmin() GUI_Admin

M54 | manageStock() GUI_Admin

M55 | inputCancel() GUI_Admin

M56 | inputVmOff() GUI_Admin

M57 | showVerificationCodeMode() GUI_VerificationCodeMode
M58 | inputCode(char[7]) GUI_VerificationCodeMode
M59 | inputCancel() GUI_VerificationCodeMode
M60 | showCardPayment() GUI_CardPayment

M61 | inputCard(char[13]) GUI_CardPayment

M62 | inputCancel() GUI_CardPayment

M63 | showDispensor(char[21]) GUI_Dispensor

M64 | showPrepay() GUI_Prepay
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Q Perform 2040 Traceability Analysis

inputCard(char{13])

GUI_Prepay

M66 | inputCancel() GUI_Prepay
M67 | addAddress(char,char[21]) GUI_VMList
M68 | selectOtherDVM(char) GUI_VMList
M69 | inputCancel() GUI_VMList

M70 | showVerificationCode(int)

GUI_ShowVerificationCode

M71 | inputCancel()

GUI_ShowVerificationCode

M72 | showError(int)

GUI_Error

5 methods

M48 M52,M55 M59,M62,M64

inputCancel()
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