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domain.payment \ domain.message\

© Verification domain \ ©Thread
—_— Bint itemld
© order © int itemQuantity © contrater
© PaymentManager O tem item B String ver|fi§§ti0r}CDGel ‘ Y PaymentManager paymentManager
: (R “ boolean verificationValidity o CardManager cardManager
: I payment(c:ardManager,mt.Strmg_) © boolean getverificationVvalidity() S ltemManager itemManager
@ void cancelPayment(CardManager,int,String) Z !tem getltem() ® int getitemidy) o AccountManager accountManager © MessageManager
Qe ||  int gettemauantity) O VerficationManager verificationManager © int CHECK_STOCK WAIT_TIME
- Sl el i oS O MessageManager messageManager ” String DVM_ID
String tostring() O ttem(l temArra O int DVM X
5 Contraller instance E M
e — int TOTAL DVM CQUNT
© Controller getinstance() o String[] DVM_IP_ADDRESS
© VerificationManager © string selectitem(intint,int[]) E StnnaiNHEERRETL RGO
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® String encodeCardNum(String) o i IRl ® String createVerfficationCode() © VerificationManager getVerificationManager() \ © void sendStockMsg(int.int,int)
) ) © int getMoney() : e : \ ® void sendProductMsq(int.int int)
= vaid [oadCardListf) © void setManey(int) : VUIC_j -sav-ev.ermcat|on(.|r-1t,|r!t,str|ng,boolean) ! @ String taString(Message .MessageDescription)
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© void removeVerification(String) . I~ d g 9. : 4 q o _
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\ ¥ int[] decodeMsg(Message)
m\ Y ¥ int{] getNearestDvm
\ ) %y Q@
: © tem (©) ttemmanager | / Y
domain.admin domain.app \ ' ‘ \
=) E int .‘temld Z ?nt M ITEN_CUANT Y © MessageManager MessageReceiver !
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int itemPrice int MAX LOCAL ITEM ltemManager itemManager
- String PASSWORD © vaid main(Stringfl) - Atamicinteger temGQuantity ° ttemil kems ® void anChanged(Change<? extends Message>) ® void run()
© boolean verifyLogininfo(String) | ¥ vaid run “ boolean onSale © boalean checkStack(int,int) ¥ void receiveMessage(Change<? extends Message>)
@ int getitemid() @ void updateStockinfa(int,int)
@ int getitemQuantity() © vaid updateQuantity(int,int)
@ void setitemQuantity(int) © boolean checkProduct(int)
© string getitemName() © vaid synchronize(int int,String)
© int getitemPrice() © item[] getitemList()
© boolean getOnSale() © void showltemList()
© string toString() ¥ void loadltemList()




CLASS DIAGRAM

javax.swing text

©FIa\nDocument

—

java.awtevent

©JFrame

JPanel CARD PANEL
JLabel VM_ID_LABEL
© Controller controller

B String WINDOW TITLE
B int FRAME_WIDTH
B int FRAME_HEIGHT

© DvmWindaw

 GrigBagConstraints constraints

“ vaid bel(JLabeL

© Rreaacarawinaow

O String paymentType

O Verification verification

O JTexiField verificationCode TextField
O JLabel timeLabel

o Timer timer

O Order order

A vold init()

* void initLayout()

= yoid initTimer()

® void actionPerfarmed(ActionEvent)
© void addvmidLabel()

‘ © ReadCardWindow Builder

© DvmPanel prevPanel
B String paymentType

O Verification verification
© Order order

® Builder setPrevPanel(DvmPanel)
© Bullder setpaymentType(String)

® Builder setverification(Verification)
® Builder setOrder{Order)

*© ReadCardwindow build()

Int.Color]

® vaid setConstraints(int,int,int int int.int,int]
“ vaid addCompanent(JPanel. Component.int.int.int.int.int.int,double int)

© ReadverificationWindow

© Homewindow

U ITexField verificationCode TextField
' JLabel noticeLabel

A void init()
“ void initLayout()
© void actionPerformed(ActionEvent)

< int selecteditemid

O EmptyBorder emptyBorder
O Barder graylLineBarder

O int BUTTON_WIDTH

O int BUTTON HEIGHT

O int DRINK_PANEL_WIDTH

B int DRINK_PANEL HEIGHT
9 ttem|) itemArray

© DvmDialag \

© ovmurexrienLimit

9 int limit

S JDialag dig

O int DIALOG WIDTH
O int DIALOG _HEIGHT

© snowverificationwindow

® vaid insertString(int String AttributeSet)

© void addLabel(JPanel String) ]
® void actionPerformed(ActionEvent) ”
® void addBtn(JPanel,String) ’

® DvmPanel

© JPanel mainPanel

A void init()

© void initLayaut()

® void inftCommanLayout()
© void adavmidLabel()

| ¥ void resetCard()

© AdminWindow

S int BUTTON_WIDTH

S int BUTTON HEIGHT

O int TEXT_FIELD WIDTH

9 int TEXT_FIELD_HEIGHT
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© int DRINK PANEL2 WIDTH
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© PrepaymentWindow

© AdminLoginWindow

© Paymentwindow
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T JLabel locationLabel
O JLabel distanceLabel
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< void initLayout()

= vaid inititemButtans(item[] JPanel)
©® void actionPerformed(ActionEvent)

A void Init()
© void inttLayout()
® void actionPerfarmed(ActionEvent)

9 int DRINK_PANEL2_HEIGHT
© int DRINK_PANEL3 WIDTH
oj Al

9 item(] localitems

9 JTextField[] itemQty TextField
9 EmptyBorder emptyBorder
© Border grayLineBorder

A vaid init()

< void initLayout()

© void actionPerformed(ActionEvent)
® void initButtons(JPanel)

= vald initTextFields(JPanel)

= void initLocalltems()

© Order order
© int BUTTON WIDTH
2 int BUTTON HEIGHT

O JTextFleld pwdTextField
© JLabel noticeLabel
S EmptyBorder emptyBorder

O int TOTAL PRICE BUTTON WIDTH
© int TOTAL PRICE BUTTON HEIGHT
O Order order

A void Init()
“ void initLayout()
@ void actionPerfarmed{ActionEvent)

~ void init()
* void initLayout()
@ vold actionPerformed(ActionEvent)

A vold Init()
“ void initLayout()
® vold actionPertarmed(ActionEvent)

© temshowwindow
O int ITEM_QUANTITY BUTTON_WIDTH
A G NI

IT T
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 JLabel itemPriceLabel

 int selecteditemNum

B ltem selecteditem
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TRACEABILITY TABLE

System Function

R 1.1 Main Menu Display ——
R 1.2 ltem Selection ——
R 2.1 Payment I —
R 3.1 Request Stock of Othe

rvmM

R 3.2 Provide Stock Informat

ion to Other VM ™

R 3.3 Provide Product Inform —__

ation to Other VM e

R 3.4 Provide Prepayment In ™~
formation to Other VM E

R41P 0 t —
repaymen —

R 42 Synchronize informatio —__
n of Prepayment -

R 4.3 Create Verification
R 4.4 Confirm Verification 'H““m%?/:

R 5.1 Administrator Login e
A
R 5.2 Administrator Logout -M_J

. ! -H"'-L
R 5.3 Change Stock Quantity ./

R 6.1 Go Main N

Use Case

1. Main Menu Display

2. Item Selection

3. Payment

4. Request Stock of Other | ~

WM 4/
[ [~

5. Provide Stock Informatio Illlll, /

n to Other VM ‘x—*—]'-,‘—b

6. Provide Product Informa
tion to Other VM

7. Provide Prepayment Info
rmation 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. displayMain()

2 selecthtemi(itemid)

3. displayPayment()

4. inputCardinfolcardinfo)

5. displayErrorMs gl

€. sendMsglitemdd,  itemQuantity)

7. sendMsglitembd, itemQuantity, dstid, dstPos)
B. sendStockMsglitemid,  itemQuantity)

3. respondStockMsg

10. sendProductMsglitemid,  temQuantity)

11. respondProduct Mg

12. sendMsglitemid, temQuantity, verification)
13. displayPrepayment()

14, sendPrepaymentMsglitemld, itemQuantity,
ver

15. goHome
16. inputVerification(verification)

7. login{)

=

18 dizplayAdminPagel

19,

logout()

wputitemiitemid, itemQuantity)

21. changeMsg

METHOD CLASS

getinstance(): Controller

selectitern(itemid:int, iterQuantity:int, dvminforint[]):String

payment{itemld:int, itemQuantity:int, cardMum:String, cardPwd:int): String
prepayment(iternid:int, iterQuantity:int, cardMurn:String, cardPwd:int, dstld:int): String
getAccountManager(): AccountManager

getitemManager():ltemManager

getCardManager(:CardManager

getPaymentManager():PaymentManager
getVerificationManager():VerificationManager

getltemid(: int

getltemQuantity():int

setitemQuantity(itemQuantity:int)void

getitemMName():5tring

getltemPrice(:int

getOnSale():boolean

checkStock(itemldint, itemQuantity:int::boolean

updateStockinfo(itemlid:int. itemQuantity:int):void

updateQuantity(itemld:int, itemQuantity:int):void
checkProduct(itemId:int):boolean

synchronize(itemlid:int, itemQuantity:int, verificationCode:String):void
getltemList(:ltem[]

|loaditemList(:void

checkStockOfOtherYM(itenld-int, itenfuantity:int)zint[]

sendMsg(dstld:int, msg:Message):void

sendPrepaymentinfo(itemid:int, itemQuantity:int, dstld:int, verificationCode:String):void
sendStockMsg(itemlid:int, itemQuantity:int, dstic:int):void
sendProductMsg(itemid:int, itemQuantity:int, dstld:int):void
setMsg(dstld:String, itemld:int, itemQuantity:int, msgType:String, authCode:String):Message
setMsgDes(msgDes:Message.MessageDescription, itemld:int, itemQuantity:int, authCode:String):void
decodeMsg(msgmessage):int[]

getNearestDvm({):int[]

getCardPwd(:int

getiMoney(yint

setMoney(money:int)void

checkCardValidity(cardNum:String, cardPwd:int):boolean
getCardinfo(cardMum:String):Card
encodeCardNum(inputCardNum:String):String

loadCardList(:void

payment{cardManagerCardManager, totalPriceiint, cardMum:String):boolean
cancelPayment(cardManager:CardManager, totalPrice:int, cardMurm:String):void
getVerificationValidity(:boolean

getltemid(: int

getltemQuantity():int

getVerificationCode():String

createVerificationCode():String

saveVerification(itemldint, itemQuantity:int, verificationCode:String, verificationValidityboolean):void
checkVerification{verificationCode:String):Verification
isValidCode(code:String):boolean
removeVerification(verificationCode:String):void
verifyLogininfo(password:String):boolean

getitem():ltem

getQuantity(:int

Controller

ltem

ItemManager

MessageManager

Card

CardManager

PaymentManager

Verification

VerificationManager

AccountManager

Order
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Template Method Pattern (Before)

* Initiate Objects in every Window.

+ Overlapping elements. WINDOW 1 || WINDOW 2 || WINDOW 3 || WINDOW 4

Ex) JFrame, JPanel, ...

WINDOW 5 WINDOW 6 WINDOW 7 WINDOW 8




DESIGN PATTERN

Template Method Pattern (After)

« Reuse code from a Template JERAME
by Inheritance, Encapsulation, And Polymorphism
JPANEL
WINDOW 1 WINDOW 2 WINDOW 3 WINDOW 4
WINDOW 5 [«——{ WINDOW 6 WINDOW 7 » WINDOW 8
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public class Window_1 extends JPanel implements ActionListener {
public static int selectedItemid;

Template Method Pattern (Before) i oo

private static final JButton btn2 = new JButton("VERIFICATION CODE");

private static final EmptyBorder eb = new EmptyBorder(new Insets(2e, 1o, @, 18));

private static final Border grayLine = BorderFactory.createLineBorder(Color.decode("#cfded1"), 1);

private static final int btnwidth = 120;
private static final int btnHeight = 30;
private static final int drinkPanelwidth = 299;
private static final int drinkPanelHeight = 4e@;

public Window_1() {
init();

protected void init() {
JPanel panel = new JPanel(new GridBaglLayout());

Jpanel itemLayout = new JPanel();

itemLayout.setPreferredsize(new Dimension(drinkPanelWidth, drinkPanelHeight));

itemLayout.setBorder(BorderFactory.createCompoundBorder(grayLine, eb));

¢ = new GridBagConstraints();
panel.setBackground(Color.decode("#dcebf7"));
itemLayout.setBackground(Color.decode("#ebeced"));

addJLabel(panel);
addComponent(panel,btn1, 10, 2, 2, 10, 4, 8, .5, GridBagConstraints.FIRST_LINE_END);
addComponent(panel, btn2, 10, 2, 2, 10, 4, 4, 0.5, GridBagConstraints.LINE_END);

btnl.addActionListener(this);
btn2.addActionListener(this);

btnl.setFocusable(false);
btn2.setFocusable(false);

for (int 1 = @; 1 < MAX_ITEM; i++) {
JButton[] btn = new JButton[MAX ITEM];



DESIGN PATTERN

// Windowa

Te m p I ate M et h Od Patte rn (Afte r public class ProcessPaymentwindow extends Dvmpanel {

private String paymentType;

public abstract class DvmPanel extends JPanel implements ActionListener {
protected DvmPanel prevPanel; /...

protected JPanel mainPanel;

@override
public DvmPanel() { void init() {
this(null); initLayout();
} initTimer();
3
public DvmPanel(DvmPanel prevPanel) {
@override

System.out.println(this.getClass() + "()");

" tected id initL t
this.prevPanel = prevPanel; protected void initlayout() {

super.initLayout();

vercCode.setDocument (new JTextFieldLimit(CARD_NUM_LENGTH));

abstract void init();

protected void initLayout() {

System.out.println(this.getClass() + ".initLayout()");

initCommonLayout();
// Windows
}
public class AdminWindow extends DvmPanel {

private void initCommonLayout() { /]
mainPanel = new JPanel(new GridBaglLayout());

mainPanel.setBackground(Color.decode( "#dcebf7")); @override

void init() {
initLocalltems();
initLayout();

constraints = new GridBagConstraints();
CARD_PANEL.add(mainPanel);
addvmIdLabel();

protected void addvmIdLabel() {
constraints.insets = new Insets(2, 2, 2, 2);
DvmWindow.VM_ID_LABEL.setBackground(Color.decode("#cfded1"));
DvmWindow.VM_ID_LABEL.setOpaque(true);
mainPanel.add(DvmWindow.VM_ID_LABEL, constraints);
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public ReadCardWindow(DvmPanel prevPanel) {
this(prevPanel, null, null);

Builder Pattern (Before)

public ReadCardWindow(DvmPanel prevPanel, String paymentType) {

I
I
I
I
I
|
* Numerous constructors to create an object -
I
I
I
I
I
I
I
I
I

this(prevPanel, paymentType, null);

. public ReadCardwindow(DvmPanel prevPanel, String paymentType, verification verification) {
* Leads to Telescoping Constructors Problem caper (provpanel)

this.paymentType = paymentType;

this.verification = verification;

System.out.println("Window4d() with paymentType: ™ + paymentType + ", " + verification);

if (e.getActionCommand().equals("PAY")) {
CARD.add(new ReadCardwWindow(this, "prepayment"));

_______________________________________________________________________________

resetCard();

CARD.add(new ReadCardwindow(this, "cancelPrepayment”, verification));



DESIGN PATTERN

MEEEEn

private ReadCardwindow(DvmPanel prevPanel, String paymentType, verification verification, order order) {

super(prevPanel);

L
B u I Id e r Patte rn (Afte r system.out.println("windowa() with paymentType: " + paymentType + “, " + verification);

this.paymentType = paymentType;
this.verification = verification;

this.order = order;

init(); if (e.getActionCommand().equals("PAY")) {
} CARD_PANEL.add(new ReadCardwWindow.Builder()

b Creational Patte rn public static class Builder { .SetPr‘evPanel(pr‘evPanel)

private DvmPanel prevPanel; . SetpaymentType ( "pr‘epayment")
private String paymentType;

(A Way to build an Object) private verification verification; .SetOr‘der(order)

private Order order; bulld()

public Builder() { );

* Easy to modify according to tis.reveanel -

this.paymentType = null;
this.verification = null;

attribute change thisorder = nll new bvmDialog(restisg);

}
resetCard();
public Builder setPrevPanel(DvmPanel prevPanel) { CARD_PANEL. add(new ReadCar‘dwindow.Builder‘()
° H H h I d bl this.prevPanel = prevPanel;
|g y rea a e esirira ShTss .setPrevPanel(prevPanel)
} .setpaymentType("cancelPrepayment™)
public Builder setpaymentType(String paymentType) { .setverification(verification)

this.paymentType = paymentType;

.build()

return this;

public Builder setverification(verification verification) {
this.verification = verification;

return this;

}

public Builder setorder(Order order) {
this.order = order;
return this;

}

public ReadCardWindow build() {

return new ReadCardwindow(prevPanel, paymentType, verification, order);



CLEAN CODE

<Clean Code>

1. Used Meaningful Names
I.  Variables
il.  Class Name (Windows in Ul)

2. Implemented Descriptive Functions.

I.  Standardized method
ex) Init()

M product

£E ui

=

g

(9]

3]

C ltem
& itemList.bet

€ ltemManager

AdminLoginWindow
AdminWindow
DvmDialog
DvmJTextFieldLimit

(€} DvmPanel

=

0O 0O o o 0 0 0

DvmWindow
HomeWindow
ltemShowWindow
PaymentWindow
PrepaymentWindow
ReadCardWindow
ReadVerificationWindow

ShowVerificationWindow
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JButton loginBtn = new JButton([JEeXts "LOGIN");
loginBtn.setFocusable(false);
loginBtn.addActionListener ([l this);
addComponent (mainPanel, loginBtn, [iops 0, [left 0,
JButton backBtn = new JButton(JeXES "BACK");
backBtn.setFocusable(false);
backBtn.addActionListener([l5 this);

addComponent (mainPanel, backBtn, [top:10, [left 2,

private static void setConstraints(int top,
int left, int bottom, int right, int gridX, int gridY, int anchor)
constraints.insets = new Insets(top, left, bottom, right);
constraints.gridx = gridX;
constraints.gridy = gridY;
constraints.anchor = anchor;

¥

protected static void addComponent(JPanel panel, Component comp,
int top, int left, int bottom, int right,
int gridX, int gridY, double weightX, int anchor) {
setConstraints(top, left, bottom, right, gridX, gridY, anchor);
constraints.weightx = weightX;

panel.add(comp, constraints);
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