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SYSTEM ARCHITECTURE
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DESIGN CLASS DIAGRAM

PaymentManager
+paymens(totalPrice, cardinfo)- Boolean Other VM
- 2oL 1o} vOi
cancelPaymeni(totaiPrice, cardinfo): void *iemid
+isemQuantity
-managePayment
User
+itemid
+ikemQuantity
0.1 MessageManager
+myid: int
7l +use Controller +mydvmX: int
+errorType: Swing +mydvmY: int
Card +twmMachineOn(): void reheckSiockotOtherVM(itemid, itemQuantity): voed
+selectitem(): void +sendMsg(itemid, temQuantity): void
+cardinfo: Carg +3elec:Quantity(itemQuansty): void +sendPrepaymentinfo(temid, itemQuaniity): void
<displayltemSelection(): void +3endStockMag(temid, itemQuantity): void
+displayPayment(): void “manage +sandProductMsg(itemia, itemQuantity): void
+inputCardinfo{cardinfo): vord
+displayErrorMsg(errorType): void tem
+displayMsg(). voud P -
+checkStock(temid, itemQuantity): Boctean .i::g ::ﬁry int
+inputVerification{verification): void i, -
+displayMan(): void :n.emrs'ame :.r.ng
shomeButton(): void temPrice: m
CardReader +login(password): void
+cardinfo +logouz(): void
+inputitem(temid, itemQuansty): void
+checkCardValidity(cardinfo): Boolean +displayChangeMsg(): void -managele
~displayPrepaymen:(): void
ItemManager
3 -accountManage +checkStock(isem!d, temQuantity): Boolean
-verification)fanage +updateStockinto(itemld, nemQuantity) void

+checkProduci(itemic): Boolean
+synchronize(Remid, temQuantity): void
+updateQuantity(temid. temQuantity): void

AccountManager

VerificationManager +password

+itemid: int +verfyLogininfo(password): Boolean
+itemQuantity: imt
+verification: int
+verificationValdity: Boolean

+regquestVerficatonCode(). int
+createVerificatonCode(): void
+saveVerificaton(item!d. remQuantay. verdfication. verificationvalkidity): void
+checkVerficasion(verification): Boolean Administrator

+password
+itemid
+itemQuantity




CLASS DIAGRAM

domain.payment\ —\domain domain.message
e Thread
@ Verification © ©
Controller

B int itemld
© CardReader O int itemQuantity S PaymentManager paymentManager
a
O Map<String,Card> cards © PaymentManager O String verificationCode CardReader cardReader

Y boolean verificationValidity © IltemManager itemManager

9 AccountManager accountManager

Y MessageManager messageManager

S VerificationManager verificationManager

© boolean checkCardValidity(String,int)
© Card getCardinfo(String)
@ String encodeCardNum(String)

© boolean payment(CardReader,int,String)

° e .
© void cancelPayment(CardReader,int,String) ouiCarige L sicatAVENGY Y

© int getitemld()

¥ void loadCardList() © int getitemQuantity() Mo
© String getVerificationCode() em[] items
= Sting tostoingl) © void turnMachineOn()

© String selectltem(int,int,int[])

© String payment(int,int,String,int)

© String prepayment(int,int,String,int,int)
© Verification comfirmVerification(String)

© ltem[] getltemList() © MessageManager
© AccountManager getAccountManager() O int WAIT TIME
© MessageManager getMsgManagery() O String DVM 1D
© ltemManager getltemManager() O int DVM X
© CardReader getCardReader() O intDVM Y
© PaymentManager getPaymentManager() O int TOTAL DVM COUNT
® VerificationManager getVerificationManager() U String[] IP_ADDR
0 oo
© VerificationManager a String NULL_AUTH_CODE
© card Deque<Message> msgQueue
© int CODE_LEN - B OtherVM oVM
— W ey domain.product - . )
int CARD_NUM_LENGTH int LETTER MsgReceiver msgReceiver
B String cardNum H String letterSet ®
o ' Random rand Item void run()
a ::: :;::y ‘ Q saanig;i;zn\?eriﬁcation> verifications © ® intf] checkStockOfOtherVM(int,int)
Yap - Y int itemid © ItemManager © void sendMsg(int, Message)
© String getCardNum() ¥ void loadTestVerification() B String itemName O int MAX QUANTITY © void sendPrepaymentinfo(int,int,int, String)
R yeamdl s S T e = int itemPrice A T ® void sendStockMsg(int,int.int)
s int getMoney() - void saveVerification(int,int, String,boolean) U Atomicinteger itemQuantity 0 it MAX LOCAL ITEM ® void sendProductMsg(int,int,int)
o void setMoney(int) . Verification checkVerlﬁcgtlon(Strmg) U poolean onSale O emllioms " Message setMsg(String,int,int, String, String)
String toString() Z boolean isValidCode(String) ® int getitemid() ltem() items ¥ void setMsgDes(Message. MessageDescription, int,int,String)
void removeVerification(String) g . ® boolean checkStock(int,int) ® int[] decodeMsg(Message)
void setitemid(int) ® void updateStockinfo(int,int \
@ int getitemQuantity() ¢ up X ( ; ) @ @
m e . L © void updateQuantity(int,int) / \
omain.app void setltemQuantity(int) ° ;
domain.admin\ O boolean checkProduct(int) / \
- String getitemName() . o : / . ) A )
© Main ‘ P . void synchronize(int,int,String)
‘ void setitemName(String) ® |tem[] getitemList() © MessageManager OtherVM © MessageManager. MsgReceiver
© AccountManager © void main(Strin © int getltemPrice() e ;
- 5 void testMessageManager ® yoid setitemPrice(int) void loaditemList() O DVMServer server O |temManager itemManager
H String PASSWORD ® oid testCardReader o © void showltemList() e o
° £ o : * void testVerificationManager() boolean getOnSale() | © void run() || ® void run()
boolean verifyLoginInfo(String) ® void testUl() ® String toString()
| ™ void testController()




CLASS DIAGRAM

javax.swing.text

PlainDocument

java.awt.event

© srexrienLimt

Sint limit

© void insertString(int, String AttributeSet)

- @ ovmwingow

- “ Controller contraller

- < ltem]] items

B - “ Container frame

~—_ “ JLabel vmD

-—-— © JPanel panel

- ¢ GridBagConstraints ¢

O sString WINDOW TITLE

5 int frameWidth

9 int frameHeight

@ void actionPerformed(ActionEvent)

< void init()

“ void addJLable(JLabel intint int int boalean)

<>vmd setJLable(JLabel,int int,boclean, Colar int)

“ void addComponent(Companent int,intint,int,int,int,dauble int)
“ void addComponent(Companent int it int,Int,int.int,int int, int)

@ Window_8

O ftem[] localltems

O JButton btn1

O JButton btn2

O JPanel itemLayout

O JPanel itemLayout2
O JPanel itemLayout3
O JTextField]] itemGQ

O EmptyBorder eb

O Barder grayline

O int btnWidth

O int btnHeight

I int drinkPanelWidth
Y int drinkPanelHeight
O int drinkPanel2Width
O int drinkPanel2Height
O int drinkPanel3wWidth
O int drinkPanel3Height

© window_3 2

© window_1

O JButton btn1

9 JButton btn2

9 JLabel totalPrice
B JLabel loc

9 JLabel distance
9 int btnWidth

9 int btnHeight

© window_5

(© window_3_1

' JButton btn1
B JButton btn2
B JLabel vercode

O JButton btn1
O JButton btn2
O JLabel totalPrice

© void init()
® void actionPerfarmed(ActionEvent)

B JLabel loc O int btnTatalPriceWidth
' JLabel distance O int btnTatalPriceHeight
“ vaid init() < void init()

@ void actionPerformed(ActionEvent)

@ void actionPerformed(ActionEvent)

© Int selecteditemld

O JPanel itemLayout
© JButton btn1

B JButton btn2

~ EmptyBorder eb
Barder grayLine

o int btnwidth

5 int btnHeight

B int drinkPanelWidth
S int drinkPanelHeight

o

© Window_d

O string paymentType
O Verification verification
O JButton btn1

O JButton btn2

O JTextField verCode

O JLabel time

O JLabel notice

O Timer timer

“int count

© window_7

B JButton btn1

B JButton bin2

O JTextField pwd
O JLabel notice

5 EmptyBorder eb

< vaid init()
= void initLocalltems()
© vaid actionPerformed{ActionEvent)

© vaid init()
© void actionPerformed(ActianEvent)

© void init()
© void actionPerformed(ActionEvent)

“ vaid init()
© vaid actionPerformed(ActionEvent)

© window_2

O int MAX_ITEM QUANTITY
O int btnitemQuantityWidth
B int btnitemQuantityHeight
O nt btnitemNameWidth

“ int btnitemNameHeight

' int btnitemPriceidth

I int btnitemPriceHeight

< Int selecteditemblum

< Intf] dvminfo

O JButton btn1

O JButton btn2

O JButton add

O JButton minus

O JLabel itemQuanti

O JLabel itemPrice

O JLabel itemName

© window_s

B JButton btn1
9 JButton btn2
8 JTexField verCode
O JLabel notice

“ void init()
® void actionPerfarmed(ActionEvent)

“ void init()
© vaid actionPerformed(ActionEvent)
* String getTotalPricel




SYSTEM TEST CASE

Test Test
Number a=
Main Menu
1 .
Display
2 Item Selection
3 Payment
4 Message Request
5 Message
Respond
6 Prepayment

Use Case

1. Main Menu
Display

2. Item Selection

3. Payment

4. Request Stock of
OtherVM

5&68&7

8. Prepayment

System
Function

R1.1

R1.2

R2.1

R3.1

R3.2,
R3.3,
R3.4

R4.1

Description

A2

o

74
AN

o

I § 4O 2 7t =& E|=X| &QIPHEE When the DvmWindow class is successfully displayed.

-SRI SEE M BT 2 HO{7t=X| =QlotLt.

-SRI M7t 252 I other vMO| {1 E WA SH=X| H| A EBHCL

- Use the checkStock method in the ItemManager class to check the stock of a specific drink, and use the return
value of checkProduct to determine if the item is on sale. If the drink is out of stock, you can use the method in
the MessageManager class to pass a message to the other VM to determine if it is in stock.

- REPIIEES Y2 HOLS [ AN O 2 K7 HWEEX| Selphct,
QAKX Y2 IIES @ W

2 UAS M Y S =E5t=A| =l
- U A|ZH O|HIE 7} QIO ™ display 3tHO 2 ZO0t7H=X| HAESICE
- After inserting the card, it will use the checkCardValidity method in the CardReader to check if the card is valid.

- EE 2F HAIX S MLz 2 AHEY|Of 2L =X = Qlotr),
- The checkStockOfOtherVM method in the MessageManager class returns an array of int type containing the ids
of all other VMs, etc.

- SHEHO 2 WM XS 45X 2 QIS

- SE HAIXIFRHEEZ| of BIO| B 7t L X|SH=X| =Rl okt

- The message passed by the sendPrepaymentinfo, sendProductMsg, and sendStockMsg methods in the
MessageManager class can be checked by the decodeMsg method

-CHE XV HEE YHH o 2 VMM eX| 2HRIoHT
-7t 7k AR Y| & E 305k A] 2RI otT

-FR0HIIEE Y UUAS M X 2 AN 7t A E|=X| =Qlstrt.
- REOHA| B2 7IEE YUY 2SI ZLES L =5=X| =St
- Y™ A2t O|HIE T} Q1O ™ display 2t HO 2 =0t 7t=X| = OIS}

- Use the sendPrepaymentinfo method in the MessageManager class to send prepayment related information to
other VMs.

rr |
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SYSTEM TEST CASE

Test
Number

10

11

12

Synchronize
Information

Go Main

Manage
Verification

Administrator
Login

Administrator
Logout

Change Stock
Quantity

Use Case

9. Synchronize
Information of
Prepayment

10. Go Main

11. Confirm Verification

12. Administrator Login

13. Administrator
Logout

14. Change Stock
Quantity

System
Function

R4.2,
R4.3

R6.1

R4.4

R5.1

R 5.2

R5.3

Description
D HEE YMHOR SHIH=X| =QlBC,
-7 o™ AN E FA5H=X| 2ol

bl

-SEEX| @2 10422 B RESE FEH o= WFSt=X| =lotct.
- The createVerificationCode method in the VerificationManager class generates the verification code, and

the checkStock method in the ItemManager class of each other vm checks the inventory while using the
synchronize method to synchronize the information of the prepayment

- 0| Q! O 7 0f| CkA| S0t =X| =HRIBHCE.

0o
ot
FOJ
0I>|
I0 el
-0 [N
|>| "Jlf"

L EUS M ST oz S5 E MSSt=X| =lotLt,
- 1T§5PXI M2 SIS YUY .:*S’IE [[H of|2f M| E ==5t=X| 2 Qlotrt.

- Determine if the verification code is valid by the boolean value returned by the isValidCode method of
the VerificationManager class

_DE|AF 200 HES S22 M 219 3tH0| = X| &QIS}C}
&2 OtO| | 2F Hlﬂe'tdii e 2SI 2010| £ =X| =HoIstrt,
- QEOIX| 02 Of0|CIof H[UH B JF & 2|2 [ of 2f B M XIS S2ASH=X| SHolBiCY,
- The verifyLogininfo method in the AccountManager class can check whether the account number and
password are valid.

- 2K 2I0IRXHES FEH 29 Y E 7} O X| 1 Main menu display 7t 18 £ =X| ZQI$tCt,
- The windows-8 class in the Ul module will display the logout button

030
EE HJIO

- 22| Xp7F A B ot item 2| A 07} 4 B ol =2 2HE HIO|H Of BF S &|=X| =l ot

T o O

- The windows-8 class in the Ul module can directly make changes to the number of specific Items



TRACEABILITY TABLE

Test Case
1. Main Menu Display

2. Item Selection

g9

Payment

E

Message Request

o

Message Respond

m

Prepayment

=~

. Synchronize Information

m

Go Main

9. Manage
Verification

10. Administrator Login
11. Administrator Logout

12. Change Stock
Quantity

LA LA

System Function

R 1.1 Main Menu Display

R 1.2 ltem Selection

R 2.1 Payment

R 3.1 Request Stock of
Other VM

R 3.2 Provide Stock
Information to Other VM
R 3.3 Provide Product
Information to Other VM
R 3.4 Provide Prepayment
Information to Other VM
R 4.1 Prepayment

R 4.2 Synchronize
information of
Prepayment

R 4.3 Create Verification
R 4.4 Confirm Verification

R 5.1 Administrator Login
R 5.2 Administrator
Logout

R 5.3 Change Stock
Quantity

R 6.1 Go Main

L4V A ]

Use Case

1. Main Menu Display

2. Item Selection
3. Payment

4. Request Stock of
Other VM

5. Provide Stock
Information to Other VM

6. Provide Product
Information to Other VM

7. Provide Prepayment
Information to Other VM

8. Prepayment

9. Synchronize
information of
Prepayment

10. Go Main
11. Confirm Verification
12. Administrator Login

13. Administrator Logout

14. Change Stock
Quantity

Operation

1. turnMachineOn()

2. displayMain{}

3. selectitem{itemid)

4. displayPayment()

5. inputCardinfo{cardinfo)
6. displayErrorMsg()

7. sendMsg(item|d, itemQuantity)

B. sendMsg(item|d, itemQuantity, dstid,

dstPas)

S sendStockMsg(itemid, itemQuantity)

10. respondStockhsg

11. sendProductMsg(item|d, itemQuantity)

12. respondProductisg

13. sendMsg(itemld, itemQuantity,
werification)

14. displayPrepayment()

15. sendPrepaymentMsg{itemid,
itemQuantity, verificationCode)

16. homeButton()

17. goHome

18. inputVerification{verification)
1%. login()

20. displayAdminPage()

21. logout()

22, inputltem(itemld, itemQuantity)

23. changeMsg

turnmachineo:

selectitem|itemid:int, itemQuantity:int, dvminfo:int[]):5tring

payment|{itenid:int, itemOuantityint, cardMumSstring, cardPwdint): String

prepayment(itemid:int, itemOuantityint, cardMum:string, cardPwd:int, dstidsint): string

getAccounthManager|): Accounthanager

getMsgManager(): MessageManager

getitemManager| | ltemianager

getCardReader| |:CardReadear

getPaymenthanager|) Paymenthanager

getverificationManager| |- Verificationhanager

ttem{iternidtint, itemMName:String, itemPricesint, itemOuantity:int, onsale:boolean)

getitemid(): int

setitemid|itemid-int):woid

getitemauantity]):int

setitemOuantity]itemuantity:int) void

getitemMame():5tring

setltemMame(itemName:String)void

getitemPrice|)int

setitemPricefitemPrice:int)-woid

getOnsale() boolean

checkstock{itemidiint, itemOuantity-int)-boolean

updateStockinfolitemidint. itemOuantityint)-wvoid

updateCuantity(itemid-int, itemCuantityint)void

checkProduct(itemid-int):boolean

synchronize{iternid:int, itemQuantity:int, verificationCode:string)-void

werificationvalidity-boolean

[getitemList:tem(]

loaditemList] | -void

showitemList() void

runi | woid

MsgReceiver|itemManager: emManager)

msginfo: int]]

sendhsg|dstidint, msz-Message]void

sendPrapaymentinfolitemid-int, remOuantity:int, dstid:int, verificationCode:string) woid
endstockihsg|itemid:int, itemQuantity:int, dstidiint) void

sendProductidsgiitemnid:int, itemOuantityint, dstid-int):woid

sethMsg[dstid:string, itemid:int, itemOuantitysing, msgType:string, authCode:String ) Message

setMsgDes[msgDes: Message. MessageDescription, itemid-int, itemOuantityint, authCode:String)-void

decodehMsgimsg:massage)int[]

card|cardMum:String, cardPwiding, money:int)

Card|cardNum:5iring, cardPwdiing)

getCardMumi}:5tring

getCardPwd|]:int

gethoney()int

setMoney|money:int])void

checkCardvalidity{cardNum String, cardPwd:int)-boolean

igetCandinfocardMum:String) Card

encodeCardiumiinputCardMum:string):5tring

loadcardList|) void

payment|cardreader-cardreader, totalPricecint, cardNumString|-boolean

cancelPayment|cardreader-CardReader, total Pricecint, cardMum:Siring)-void

werification|itemid:int, iternQuantity:int, verificationCode:String, verificationvalidity-boolean]

getverificationvalidity-boolean

getitemid(): int

getitemuantityl):int

getverificationCode String

loadTestverification] ] -void

createverificationCode()-String

save\erification(itemid:int, ftemOuantity:int, verificationCode:string, verificationvalidity-boolean) void

checkverification(verification Code String ) Verification

isvalidCode|codeString)-boolean

removeverification(verificationCode:String) void

werifyLogininfo|password:string) boolean

Controller

Item

Itemianager

Messagehanager

Card

CardManager

PaymenthManager

verification

verificationManager

AccountManagear



