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01 Demonstration

=l main [ I« S
C:\Users\tmd97\.jdks\corretto-11.0.15\bin\java.exe "
wait ... Thread2

set other DVM

wait ... Threadl

Server running...

Manager ID



https://youtu.be/I_79DKD5yHY

02 Define Business Use Case & Diagram

User : AHE 7| & ALE S|

Manager : XHZH7| Xj

o
°
DE malol7| Qleh AlAH Tt 4
A

Other VM : A| A B} & 2 A& Sf= CHE AHEH7| actor

Actor

Use cases

User

Select mode

Select item

Normal payment

Prepayment

Read Prepayment authentication code

Manager

Setup

Read Manager authentication code

Manage stock

Other VM

msg Request

msg Return

1. Select mode

7. Normal Payment

—

8. Prepayment

9. Read Prepayment authenticatin code
2 CasawD
EE——

Manager
M
10. Read Manager authenticatin code

11. Manage stock

machine controller

4. Check Item stock

5. msg Request

\‘\_

=X

other vm




03 Define Domain Model

User

message

manager

System

User

Has card 1.*
Has authentication code 0..*

Achieve payment 0..*

payment

Authentication

code
Other dvm
payment ‘ SyStEITI
Sale of item 1.* Has stock 1
Uses card 1 Request/return message 0..*

make authentication code 1

stock
item
card
manager Other dvm
Manage stock 1 Has stock 1

Request/return message 0..*

e

Has item 0..*



03 Define Domain Model

< <Business Object> >

<<Business Object>> 3 .
Authentication code <<Business Object>>
Iltem Manager
available make 1.*  Code 1.* 1 Manager id
quantity
07 Sales of has manage
has
il 1 1 1 1
< <Business Object>> < <Business Object>> <<Business Object>> < <Business Object> >
User 1 achieve 1.* Payment Stock 1 has ] System
~ Paytype id
time
1 1 1 1
has
has Request/return
uses
1..* 1 0“*
<<Business Object>> <<Business Object>> < <Business Object>>
Card 1% Other vm 1 0.* Message
available Id Request/return Msgtype
distance

balance



04 Define System Sequence Diagrams

01. SetUp

R

Lifeline2: Manager

1 : setVmid(int vmid)

3 setXYPos(int x, int y)

2 : setVmid{int vmid)

5 - setMid(int mid)

4 : setdYPos(int x, int y)

7 : setCard(int cardNum, int cardBalance)

9 - setltemiint code, int count, int price)

6 - setMid(int mid);

& - setCard(int cardhum, int cardBalanck

S S S P .

10 - setltem{int code, int cnu'.;t int price)

02. Select Item

% l VM | ‘ BroadcastMsg ‘ Threadl ‘ ‘ Atem ‘

Lifelinel: User : :

1 : selectitem(int code, int count) 2 - checkitemStock |

E 3: i'[E'TI_[‘."é!CHLE"I’rSIDCKI:i"L code, int I:bur[) ,
opt isltem )t . H E

4 : nérmalPayment(int cardNum, int code, i

opt noliem ) : :
; 5 : sendMsg()
: h 6 : send(String msg) -
opt msgSize =0 J , ,
7 - quideOtherMachine(int xPos, int yPos}) :
T S — : :




04 Define System Sequence Diagrams

03. NormalPayment

X

Lifelinel: User

1 - normalPaymeni{int cardMum, int code "'[___[‘.CHJI'"[)

X

2 : chg r{kﬂi’:t cardMum,_ int code, int count)

3 - isNotValidCard{int cardNum)

5 : gerCardBalance()

e Tt s i

7 : gethemPrice{int codg)

77 I R P PR [ Ep P . Py
8 - retumn resuit

opt result == Hse/J

9 : withdrawBalance(int payAmount)

10 : updaieliemSiock(int code,

M count)

04. PrePayment

CardData | | item | | OneDstMsg |

| Thread1 |

Lifelinel: User

1 : prePayment(int cardNum, int code, int courit String dstid)
T e s

; 2 : checkCard|

cardNum, int code, int count)

3 : isNotValidCard(int cardNum])

4 : retum result

S - gerCaroSalance)

e

7 - getitemPrice(int code)

: opt result = false )

: opt result == isValid )

9 - withdrawBalance(int payAmount) : : :

10} dreatesumCode() : : :

: [ | 11 :sendMsg0 : :
i T H




Define System Sequence Diagrams

05. Check Item Stock

% % | OneDstMsg (other) | Thread2 | | Threadl | | BroadcastMsg | VM | | dltem |
Lifelinel: User Lifeline2: other vm H H : :
] E i 1: item_checkitemStock(int code, ifit count)
ot notem )| : ' ; ' :
i 2 - sendMsoQ :
: H - send(Swing msg) :

4 : msgReguest

6 - send(String msg)  *

: guideOtherMachin:

7 - findNear. yList: msglList, in|

seq msgSize ==0 J

opt isitem J :

BE: nurmalPaymer‘nGr:cardl\:um. int code, int cuu"q

06. Read prepayment authentication code

count)

R

Lifeline2: User

VM AuthcodeData
i 1:checkAuthCode(String authCode) :
i 2 : checkAuthCode(string authCode) '
opt wrong authcode )
' 3 :false
seq correct authcods )
: 4 { dpleteAuthCode(strin
: - ermenaeas
: 5 - true
. S =

b suthCode)




04 Define System Sequence Diagrams

07. Guide other machine 08. Message request and return

% :System | M | | Eroadeasthsg ‘ | Threadl || Thread2 | i ‘ Dnensmsg(mm-}‘ lmeadz(omu) | I :'I1||ea:|1{olher)‘ l “tem (other) | lammm(mq

Lifelinel- other vm
Lifelinel: User : [
’ H 1: sendM=g()

3 - requesiisg

L

1 : guideOiherMachine(ini]] pos, String dsild)

opt type == "StockCheckRequest” || "SalesCheckReguest )

4 - tem_checkitemSmck{int code, int count)  ;

opt check prePay ) : : : T T -
} } /P N S N S A i J H

5 - reaush result

-y

LJ—‘ 2 : paymeni{int payType, int code, int count, Sining dsdD)

o =="Pr mentCheck” H
w ty?e e T ) 6 : insertfushCode{int code, int count, Sring awhCode)

A J

7 - updateltemSwciding code, int count)

opt choose cancle )

3 : cancle() : § o 3seeanem

9 - send{Sohing m=g)




5 Design Class Diagram

CardData
VMData VM -cardBalance: int
-cardNum: int
+vmid: int +vmid: int
-xpos: int +mid: int +withdrawBalance(int payAmount): void
Message {abstract} -yPos: int -position(]: int +setCard(int cardNum, int cardBalance): void
+tpye: String -vmlp[]: String -isValid: boolean > +isNotValidCard(int cardNum): boclean
+code: S_Ui”Q +sreld: String +prePayment(int cardNum, int code, int count, String dstld): String _,,»"" “getCardBalance(): int
+count: int +setVmlp(int index, String Ip): void +setltem({int code, int count, int price): void L.--""
+dst: String e | +setXYPos(int x, int y): void - -insertAuthCode(int code, int count, String authCode): void
+authCode: String +getVmlp(int i): String “*==--.| createAuthCode(): String
+xPos: int +setWmid(int vmid) void -returnMsg(String msgType): ArrayList<Message>
+yPos: int +getVmlpLength(): int +checkManagerAccess(int code): boolean AuthcodeData
+sendMsg(): void +setVmid(int vmid): void -checkCard(int cardNum, int code, int count): boolean  fromrmomeseess | +insertAuthCode(int code, int count, String authCode): void
-setMsgDescription(): String +getXpos(): int atene +selectitem(int code, int count): String +checkAuthCode(String authCode): boolean
+send(String msg): void {abstract) +getyPos() int +normalPayment(int cardMum, int code, int count): boolean +deleteAuthCode(String authCode): void
gEmTrT = -checkltemStock(int code, int count): String
e T +setVmlp(int vmid, String ip): void
T +update(int code, int count): void
L. +setCard(int cardNum, int cardBalance)
+checkAuthCode(String authCode): boclean
. -7 -findNearVm(ArrayList, int count): String
R +getPosition(): int
+setVmid(int vmid): void
+setMid(int mid): void

BroadcastMsg

= SPR—

OneDstMsg

+send(String msg): void +send(String msg): void Item

-mid: int
-itemCount[]: int
-itemPrice[]: int

+notifyltem(int code, int count): void
+setltem(int code, int count, int price): void

+getitemCount(int code): int |

temQhserver
+item_checkltemStock(int code, int count): boolean [-——
+deleteObserver(Observer): void +update(int code, int count)

+addObserver(Observer): void
+updateltemStock(int code, count): void
+update(int code, int count): void
+getMid(): int

+setMid(int mid): void

+getltemPrice(int code): int




06 System Testing

Num | Ref. # Use Case Title Description Pass
RHEEZ| A|ABIO| 374X BE MEH test
N 1. 232 MH A| 222 M 30 0|=
L A{EH [o3| =] =1 [=] = = — S
1 R1.1 Select mode O ME Al 2. MZAN MEH A| MZM ZC U BlH 0= @)
3. O§L[A MEd Al OHLIAM RE &E 3tH 0|5
1. XpERZ) 227] A3 Al
_ N ZEMA 70| HCHE MAEE|=X| 20l
oy MA AlS 1 Eo
2 R1.2 Set up X|'|_7| 2o |C|>:| 2. 1P |':I:|'_ M Al ZF M HAol XﬂEHE O
A-IX-lE| x| ol
. N Sz MEl SHO|M AFR AT} MEHSE S 2 AC 9}
o A EH -I O — 1 — o - 1= O
3 R1.3 Select item == JE Al Hantm =ogx| gtol @)
. = SEIEL =5 LS| g OhF A7t
o = = = (k=) [== T
4 R13 Select item S5 MEH 02 XM2| Al FIsH0| Ot X| &Q )
. ol e 22 =2 A 8| S50 XjIof AEE A we
o O‘I [ ] [ [ ] 1 =
5 R 4.2 Check item stock Mo =l Al 2 stolste x| &ol o
HA|XIE 2= 47HX| B2 (StockCheckRequest,
6 R2.1 msg Request HAIX] @8 AIY StockCheckResponse, PrePaymentCheck, o
SalesCheckResponse)Of| CHPH M& O £ 20l
- i StockCheckResPonse & & HIA[X|E &2 =
T Stol 2ok Hal AlS =
7 R2.1 msg Request §o 2ol S & K2l Al findNearVM 7‘._|°HEI x| ol O
SaleCheckRequest 28 S B2 &
8 R2.2 msg Return M=ol SE Al checkltemStock 2t StockCheckResponseZt 0
2MII2 RS L =X| 2Ol
oy "io xjmy S =
i x|C EFM AlS e
9 R 2.3 Find near VM —‘-l |_|'7-|E| XI'J'nil'jl [= | A|‘|3:| -*-l'ﬂ7‘|3|9 Xl'r.ﬂ'7 ﬁ@'* :-c',—_ Hl‘% 9<| OI_I.LH —‘-Z,I‘O|_| O
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06 System Testing

Num | Ref.# Use Case Title Description Pass
10 R3.1 Normal payment At AN Al Mozt Z2xg 4 A=K =0l
1 R 3.1 Normal payment et 2 ol M| Al ZXM =5 FA 2780 7HsSHK| =0l 0
12 R 3.2 Prepayment MEH Al Find near Vm & = MZX 7t AE| =X =€l O
1. M & Mot EFY FAE|=X] =0
13 R32 Prepayment HZH o2l M2 Al @)
2. ZAH 3 ALEXES| F A 2H JtsoHR| 2ol
14 R33 Get card IE 881 AlH FIE 9 BHO| THE|=X| &l ')
15 R34 Check card validation 7I1E S8 HAAFAIE FIETI SBEIX U2 AL X QAEI=X| =l 0
1. X & 7tE Tt &QIst=X| =0l
16 R 35 Check card balance 7IE 4dX A o
2. 4H = 43 2tH =8 =0l
17 R 3.6 | Create authentication code Q1F5 ZE MY Ald Mt EXHE0| 10Xt2| Y2 XH+=X2IX| 2ol 0
Show authentication ol= 3c =8 A\|S SIHS E3ll ol=qc 2 =ggl =1%e]|
18 R 3.7 Code Lo L— &= ||:| gl-l_E oOH oL —&= E_lol-: X| = @]
Check authentication ol= I 3 & AFEAIZE QIS ZE §F A
19 | R39 code 25 22 29 A OEmE EXf ofF gl vhet 23t 2ol ©
20 R 3.10 | Delete authentication code Q15 AL AF AY AL E IBSIAET AN &= X| =0l @)
21 R 4.1 Update item stock RHE2] T =AMt Al | 224 F0f 0| AHEZ| T2 HH0|E of & =0l @)
. . 1 O|Ei£ %lel Al XH RX-I '('5|.LX| =1Xe)
-T'—I' x [y X_I A S . - O = o — =/ -
22 R 5.1 Manager Access (A ZE Mot Al > Ol= = Ma|k} BEO| S0|7F=X| &Fol ©
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07 Design Pattern — Template Method

Before

DVMClient(

HAIX|E ELf= £=20|

U5 otz ™A QL
OffH HIAIX|E EUH=

of
A

oI X

13



07 Design Pattern — Template Method

After 1
I

BroadcastMsg

DVHClient client =

14



07 Design Pattern — Template Method

After 2

ZE:

HAIX| 2] ZF0f et

Message Se|&E A& 20} ALESHY
IE U 7t=-40] =OFRLE.

M=Z2 HMXIZ2l =77} O[3 Rt

XN
.

A 27}

M

mu e
oA

715 S

rk

b2 7} S &SI MCE
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07 Design Pattern — Observer

Before

OfLIA ZEof TR Al
Other VMOl Tt 2K 7} 2t2E B2,
OfLI%{7} K 20f Cfet M

2717t 024 X oiE

16



07 Design Pattern — Observer

After 1

E PSESE
o HAO CHsh YIS S8 OjL| X2 XD e
7} £0|3}Ct.

Crefst SRH 2HS 443t0] Ch2 Hlo|Efof of
st

Manage Stock ChA.

TR FHOIEE X M7} BOPES2 T2 O3 LjojA 2K 7Ho|
AT o, A0 SIS M =7t L E 5 U
(1) ==3c:222%4:10




08 Clean Code
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08 Clean Code — tH==TH tHZA

Before

JButton

««««« (

ctionListenenr(
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08 Clean Code -

Before

HH

|

AL
T

H
o

After

eckItemStock(
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08 Clean Code -

Before

of
=

T+ 2EF

After

isNotValidCard(
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10 Traceability Tables

usecase

Select mode

Operation

Set up

v

selection

Select item

msg Request

msg Return

Normal Payment

Prepayment

Check authentication
code

Check item stock

Ref. # Function

R1.1 Select mode 0

R1.2 Setup 0

R1.3 Select item 0

R21 msg Request 0

R22 msg Return 0

R3.1 Normal Payment 0

R32 Prepayment 0

R3S Check authentication

code 0

R4.1 Check item stock 0

R5.1 Check Manager
Authentication code 0

R52 Manage stock o

Read Manager
Authentication code

Manage stock

setVmData

Method

Class

setVmip(int vmid, String ip): void

setlitem

setVmid(int vmid): void

selectitem

sendMsg

returnMSg

checkCard

checkitemStock

checkAuthCode

checkManagerAcess

update

setMid(int mid): void

setCard(int cardNum, int cardBalance)

setltem(int code, int count, int price): void

selectltem(int code, int count): String

returnMsg(StringmsgType): ArrayList<Message>

checkitemStock(int code, int count): String

normalPayment(int cardNum, int code, int count): boolean

prePayment(int cardNum, int code, int count, String dstld): String

findNearVm(ArrayList, int count): String

getPosition(): int

insertAuthCode(int code, int count, String authCode): void

createAuthCode(): String

checkManagerAccess(int code): boolean

M

setVmip(int index, String Ip): void

setXYPos(int x, int y): void

getVmip(int i): String

setVmid(int 1): String

getVmipLength(): int

setVmid(int vmid): void

getXpos(): int

getyPos(): int

VMData

withdrawBalance(int payAmount): void

insNotValidCard(int cardNum): boolean

getCardBalance(): int

CardData

insertAuthCode(int code, int count, String authCode): void

checkAuthCode(String authCode): boolean

deleteAuthCode(String authCode). void

AuthcodeData

sendMsg(): void

setMsgDescription(): String

send(String msg): void

Message

send(String msg): void

BroadcastMsg

send(String msg): void

OnedDstMsg

notifyltem(int code, int count): void

setltem(int code, int count, int price): void

getitemCount(int code): int

item_checkltemStock(int code, int count): boolean

deleteObserver(Observer): void

addObserver(Observer): void

updateltemStock(int code, count): void

update(int code, int count): void

getMid(): int

getltemPrice(int code): int

Item

update(int code, int count): void

ItemObserver

24
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