DISTRIBUTED VENDING MACHINE (DVM)

OOPT STAGE 2040
OoOoD

Project Team: Team 2
Date: 2021.04.29

Team Members :
201310513 0212 /201311255 X R4 /201512265 2012 /201711306 2t & &

s S S




Activity 2041 Design Real Use case

Use Case

1. Show Menu

Actor

System

Purpose

AS T =D S &8 ot H

Events

Overview FBIHHIHI NIHX =R J|Ss SotLUE HEE = U= I A
H=E 20 &SLICL

Type Hidden

Cross Reference 2. Choose ltem
3. Pay by Cash
4. Pay by Card

Pre-Requisites N/A

Typical Courses of Events | (U): User, (S): System
1. (S) SystemO| M S A& E43l6tD|, & ALE, Login HES
Software-GUI 3t 3 0l & & LILCk

Alternative Courses of N/A

Events

Exceptional Courses of N/A




Use Case

2.Choose Item

Actor

User

Purpose

Overview

Type

Evident

Cross Reference

1. Show Menu
3. Pay by Cash
4. Pay by Card

Pre-Requisites

ANAEOH MBS0l otLt Olat SSEE0 AN OF SLICH

Typical Courses of Events

(U): User, (S): System
1

. (U) UserJ} Software-GUI 312 2| MS S 24 35tot

2. (S) SystemO| OIOI & C|AEE 3tEH0 S &LICH
3. (U) UserJt Software-GUIN £33 A= HE = &

5
4. (S) SystemO| UserJt HE4st Sl MHLE =tlgLICt.
5.(S)UserDt Heist ME S MOIF UHLE 2 Use Case2 A. 7.32Z2Z2H & B2, System0| It= ZH, &2 ZH, 4

HEOl U= ZH &A S8 32 Software-GUI 3+ H 0

6. (U) UserJt

EHE HE S olLtE =S,
7.(S)Userdl 82 22X HES He5IUS F S, Pay by CashZ = 0{ 2 LICEH.

Alternative Courses of Events

1
9]
of
1: Userdt 9t& &
2
3

:Userdt 22 &

w &
rr
=2
=
=

©obor
gon
=
i
r
sl

s Userdt THE XHED| Q| 2Kl

o

rt

ALSTHOIN e &2 M
2I1, FE ZHstIl, A HEO A= ZH YA 8 51HE Software-GUI

y Card2 & 0 2fLICt.
HE AL, Get None Item Location@ 2 = {2t LIC}H.

Use Case?2| 5

X

LI M2 HE S&t o5 gt
o

£ +=SLICt.

Exceptional Courses of Events




Use Case

3. Pay by Cash

Actor

Purpose UserJt &  ZHot=gR2L LT
Overview ZHESI22 MAGHAH HSLITH
Type Evident

Cross Reference

2. Choose ltem
6. Calculate Price(Cash)

Pre-Requisites

System0il F20iotA= S0l SEE 0 UL MS0l FIHE O AU OF

SfLICh

Typical Courses of Events

(U): User, (S): System

1. (U)Userdt &2 ZH HE
2.(S) SystemO| &3 2 &
3. (U) UserJt XIS & == Software-GUI
4. (S) SystemO| 32 K=
802 LICH

|0

EH oFL| EI.

ﬂlIO 0

A
Software-GUI 3t H 0l 2= & LICL
StE0 =S LICH

© ™ 6. Calculate Price(Cash)=Z

Alternative Courses of
Events

A1.1. Calculate Price(Cash)2| Alternative Course 10| 2|l
R, LS HAIXISLEH2 E AEHELICK

Bt 5t

—

Exceptional Courses of
Events

N/A




Use Case 4. Pay by Card

Actor User

Purpose User Jt JtEZ ZHIctei= B LILL

ZHNEIJEZ Mol = &fLIC

Overview

Type Evident

Cross Reference 2.Choose ltem
7.Calculate Price(Card)

Pre-Requisites System0ll 7 0Holei= =250 SEZH UL MBS0 FItT O UAHOF
&HLICh

Typical Courses of Events | (U): User, (S): System

1. (U) Userdt JtE ZH BIES =EUL

2. (S) SystemO| 9t= Z Ml &2 Software-GUI 3t H0| S & LILCh
3. (U) UserJt 9tE ¥ & E Software-GUI St H 0| 2 =& LICH

4. (S) SystemOfl IIEHS It & & ™ 7. Calculate Price(Card)2

HOo 2 LICH
Alternative Courses of A 1.1. Calculate Price(Card)2| Alternative Course 10l 2|3l Bt =
Events 2, LY AKXt EN2 E JHELICL
Exceptional Courses of N/A

Events




Use Case 5. Use Code

Actor User

Purpose

Overview

Type Evident

Cross Reference 1. Show Menu
8. Code Validation
10. Give code

Pre-Requisites AMZX= 01 & 0l Give CodeZ2FH MBS 015 R EDJF =THoHOF
gL Ch

Typical Courses of Events | (U): User, (S): System

1. (U) Userdt Z AtE f.

2. (S) SystemO| CIZS2EE Y= S = Software-GUI &t & 0f]
s gL

&
rm
o
ir
T
°
O

3.(U)Userdt 215 D EE A BHLICH

4. (S) System0] IS ZEE 22 ™ 8. Code Validation2 2

=02 LI Ch
Alternative Courses of A 1.1. Code Validation2| Alternative Course 1.1, 2.10 2ol Bt=t=
Events B, LS HAIXILGEN2 E &SHSLICL

Exceptional Courses of N/A
Events




Use Case

6. Calculate Price (Cash)

Actor

System

Purpose

Userd}l &2

Overview

=]
-

Type

Hidden

Cross Reference

2. Choose Item
4. Pay by Cash
9. Choose Item or Code

Pre-Requisites

Typical Courses of Events

Pay by CashOil Xl S =2 NI=a22 & EHOF 2 LICHL

(S): System

1.(S) T &2 & &3 JtAS dHlweLICh

2. (S)FUEEZ S0 4B IIZ U ENULU == ZR ZME M LILL

3.(S) =32 &0l 43 IHAEBU =AU &2 ZHOt EZ2H 01 XD I Xl =oHf OF
g HAE=S MEE F ANED|IDERS S=0 Ul WetLICh

4.(S) AKX SoHOoFE HA ANAEI|INESHAESE0HEHUZE ER

o
r
e

Choose Item or Code2 2 & 01

rd
°
0

Alternative Courses of Events

Exceptional Courses of Events

A21: 832 0l 432 JIIHE0 HE ZR Pay by CashE S0t FIHESS
g5 LICh

E4.1: HEDIIIXNSoHOFE HNAS=0I HEDIEREESEU RS IR NSE
HASE0| BF6tCH= M AIXI Z Software-GUI 2t H 0l S8 7 HE S SSELICL




Use Case

7. Calculate Price (Card)

Actor

System

Purpose

UserJt JI1EZ &

Overview

e X=

Type

Hidden

Cross Reference

2. Choose ltem
4. Pay by Card
9. Choose Item or Code

Pre-Requisites

Pay by Card0il Al 2t =1 S JF 212 & 0 QLO{OF & LICH.

Typical Courses of Events

(S): System

1.(S) It R4 = MASLICL

2.(S)HENREL AR INEY HUY AFO ItAS HlwE LIt

3.(S) S [AEQ AZY AU =AHUZS ZR ZHME JHBLICE
4. (S) 2 Mt 4=3=0|H, Choose ltem or CodeZ = {2 LICH

Alternative Courses of Events

A1.1: ISt X 22 22 ILEIL R S0HAl &2 L= I AIXI E Software-GUI
S0l =26t Pay by Card2 S01JI L2 IIEE £ 8H&LICH

A2.1: JtEQ| ZHO| AZQ BB E S ZR &M RESIT=HAIKE
Software-GUI 3tH 0l £26t10 Pay by Card= =0t CHE IIEE &
gr5LIC

£y 90
tOII
Oll

Exceptional Courses of Events

N/A




Use Case

8. Code Validation

Actor

System

Purpose

ol

—

Overview

Type

Hidden

Cross Reference

2. Choose ltem

5. Use Code
11. Give ltem
Pre-Requisites Use Codell M AI2XIDF Q1S REE Q&6 AFEHOJ OF 8L CH
Typical Courses of Events (S): System
1.(S) 9= DEO RaMS 2E DVMUIA MIAELIC
2.(S) %’Eé* DELFR QS DEZ2H EOIE AZ THOILHY AIAEO
Z=Mat=X &ol&LICh
.OAEBAMIIIAS FR, MY ZEE NES 2o Helstnoled 32 S
CHE AL LS LICH
4. (S) Give ltem2 2 E {2 LICt
Alternative Courses of Events A2.1: 280K Z2 2L AR, &0tk 22 D E2h= Ul Al XI 2 Software-GUI
StH0| Z26t10 Use CodeZ S0tJHCHA| 21E ZEE S G E = &fLICH
Exceptional Courses of Events | E3.1: & Z2| M DIt EMotK 2 ZR oY 2E0 LIS S0 =X o6tAl £ L=
0l Al XI £ Software-GUI &t 2H 0l &6t ) W& = SZ &LICL




Use Case 9. Choose ltem or Code

Actor System

Purpose AMAEIOIAFEXIOETH DI e A4S JE8YA=X MDDl &3S
e =X & elgrLICh
Overview AMNAEIOIAEXINTH LI A= AEZES HEH=X MDA el 4EE
S =X oI5t 00l (et Give ltem £2 Give CodeE X & &fLICH
Type Hidden
Cross Reference 3.Pay By Cash
4.Pay By Card
Pre-Requisites Pay By Cash, Pay By Card = GtLtS| BHE O M Z X Ot OtF2l & &2 0] 00t

SrLIC

Typical Courses of Events (U): User, (S): System
1. (S) AIAEIOI AAZ RO D U= oEFS A8 =X
S EHH =X &I LICh

Alternative Courses of Events N/A

Exceptional Courses of Events
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Use Case 10.Give Code

Actor System

APZ XHIH &

Purpose

Overview

Type Hidden

Cross Reference 2. Choose Item

6. Calculate Price(Cash)
7. Calculate Price(Card)
9. Choose Item or Code

Pre-Requisites Choose item or code il M code= &1 EH Gl OF & LI CH.

Typical Courses of Events (S): System

1. (S) AIAEIOI AFS XL A ENSH RIS Ol CHE 01 S DEE MASLICH
2. (S)ANIAEIOITHE AIAENOIY 215 2 B2 E SRELICL
3.(8) s ZEE SHHN =HELICL
Alternative Courses of A3.1 (S) Btk 6. Calculate Price(Cash) 2| A3.1 Ol HAS =0 A2 H,
Events HAEBEZ 20 I A2 XHOI A BHEH(Software-GUI 33 0l &2)&LICH

Exceptional Courses of N/A
Events

11



Use Case

11.Give Item

Actor

System

Purpose

Overview

M 0E ol A

MNEXILEHEE 4ZE MEot), Msst =& 23S AAE UHF
H

Type

Hidden

Cross Reference

2. Choose ltem

6. Calculate Price(Cash)
8. Code Validation

9. Choose Item or Code

Pre-Requisites

Choose Item or Codelil Al Item= &
AMZXIIOIZ= DEE AMZSID Y

= 1toll OF & LI C.

EHGEH L
2 EJ} Code Validation 2t & =

Typical Courses of Events

(S): System
1. (S) AIAEIOI AP K IF S EX
)& LIC
2. (S) AIAELOI AFZ RHOIAI X

o

NS 2 Bt 2H(Software-GUI 3 0f

SetMS2

un

1 22 AZLICL

Alternative Courses of
Events

A1.1(S) Bt 6. Calculate Price(Cash) 2] A3.1 0l Al HAS=0|
U2H, Di % & 20| AFZ XU A BHelSoftware-GUI 3 H 0l &)

gt IZL

Exceptional Courses of
Events

N/A
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Use Case

12. Get None Item Location

Actor

User

Purpose MBI Gt= Mt l=e AS S dEHEHLICEH
Overview ANZETDIXNEEE |ots, MOt le AE S JE6IES & LICKL

Type

Evident

Cross Reference

2. Choose Item
13. Get Another DVM Info

Pre-Requisites

MOt l= &S0l E&XHol OF & LICH.

Typical Courses of Events

(U): User, (S): System
1. (U) AASXOLOHE D12 /X
2. (S) Get Another DVM InfoE &/ &4 &FLICH

Events

Alternative Courses of N/A
Events
Exceptional Courses of N/A
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Use Case

13. Get Another DVM Info

Actor

System

Purpose

ANAZEO0ITHE AlA

Overview

AZXOt B S MO0t le &
A AEN A u(XHjéio 2

Type

Evident

Cross Reference

12. Get None Item Location
14. Give DVM Info
15. Give Item Location

Pre-Requisites

User0il Hl Get None Item Location@ Z 2

Typical Courses of Events

(S): System

1.(S) NBXI Il Heist 22 owgz
=

oH& AIABOINA S A

Alternative Courses of N/A
Events
Exceptional Courses of N/A

Events

14



Use Case

14. Give DVM Info

Actor

Another DVM

Purpose

Et DVMO| &

DVMOiI A

Overview

& DVMOIH E2(ohE &3 M1, Et DVM ?IX)E egrateLICh

Type

Evident

Cross Reference

13. Get Another DVM Info
15. Give Item Location

Pre-Requisites

El DVMOIl Hl Get Another DVM Info2 R & S 800k & LICH

Typical Courses of Events

(D): Another DVM
1.(D)= 21212 aid M RFE OHLELIC
2.(D) 21212 112t | XIS System0i| Al Et&t g L|Ck

_'_

Events

Alternative Courses of N/A
Events
Exceptional Courses of N/A
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Use Case 15. Give Iltem Location

Actor System

Purpose AMEXHHH AZ0| Mot T2 DVMe A E(RIXl, MO8 2HsS L SLICh

Overview AEXI A

o

oS0l EMot= HE DVME ZE(RIXI, M &)S LHASLICL

Type Hidden

Cross Reference 12. Get None Item Location
13. Get Another DVM Info
14. Give DVM Info

—

Pre-Requisites Get None Item Location@ 2 QF & ALE 0| =6l OF & LILCH
Another DVM= 2| Give DVM InfoZ M EE & X HEE 20HOFEHLICE

Typical Courses of Events (S): System
1. (S) Another DVM2| Give DVM Info2 MZ 22 HEE J|Bt2 2 11 It &M ot= DVMSE
= UL

2.(S) PEE DVMSES S AIAOIAM IS M2 HBELIC
3.(3) JH2Iot S2etDVMOI 91S 22 Wil B2 sk E B el
4.(S)MDNK LXK & AL & =M= etsLch

5.(S) 82 DVM I %1 2| 2= 2 Software-GUI 3121 0fl Z2 & LICH.

Alternative Courses of Events N/A

m

Exceptional Courses of Events 2 Software-GUI 3t H 0|
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Use Case 16. Login

Actor Administrator

Purpose ANAE 22| KO 22| NS Soloh 23 HPS e = AES &LIC
Overview &l E ot 0| E &eloto Zel Xt

o |

te| XDt OFOICI2HBIZ RIS
O & LICk

{n g

>

Type Evident

Cross Reference 17. Manage Amount
18. Manage Amount Cash

Pre-Requisites N/A

Typical Courses of Events (A): Administrator, (S) : System

1. (A) 22l X+t Software-GUI 2t 2| Login HES =& LICHL
2. (A) 22| Xt Software-GUI 3t H2| OIO|CI @t BILHS E A EHLICh
3. (S)AIAEI0| S=E Ot0ICI2t B2 HS A Hl wot) X e < 22| At
HstE 200t 22 N HSHS ML 22, 883 &2l)E Software-GUI
StHM S LICH
Alternative Courses of N/A
Events
Exceptional Courses of E3 OPOIEI HHILHSIHLXICHK &= AR 0I0ICI E2S HIZHS It
Events = 'Ct= BIAIXIE Software- GU SHHY =

17



Use Case 17. Manage Amount

Actor Administrator

Purpose

Overview

Type Evident

Cross Reference 16. Login
Pre-Requisites Login2 Soff el At #stES 22 AEi00F & LICHL
MOE FOtotA= &S0l AIAE W SEEH QL0 0F & LILCH

Typical Courses of Events | (A): Administrator, (S) : System

1. (A) 22l IS ML 22l HHE
2.(S) AIAEOl ItED I ERE 2
StHO == LICL

HEStD +ZE DS
X J|BtO2 AFZ DS
o

2 & Software-GUI| 3t

3. (A) 22Xt AES
4. (S) Al AEID| Qe
H0| 22 /ACH= Y

EH

=
==
—=

Alternative Courses of N/A

Events

Exceptional Courses of E 4.1: /\I )\E“Oil AF MU0 S0 S LY IR A3
Events =uHE2 ™0

18



Use Case

18. Manage Amount Cash

Actor

Administrator

Purpose

2|t S HDE 2elgLich

Overview

22| X3 HDE F=Ot

2 MHELICL

Type

Evident

Cross Reference

16. Login

Pre-Requisites

LoginS Sofl 2|kt 2et=S &2 &Ef O OF & LICH

Typical Courses of Events

(A): Administrator, (S): System
1.(A) 22X B2 2RI BES &

2.(S) AIAEIO| KT ED| D} 225 & 2

SHLICL

Software-GUI 3} & 01

Z S DVME &3 M1

o)
o —_ —

HotD =3 0| 22 L U LCH= LHE 2 Software-GUI SHH Gl
=]

=

Alternative Courses of
Events

Exceptional Courses of
Events

E4.1: AIAEI0I &

Moge s=JtE = 8lsllhets

S gLICL

=
=2

o
=
kJ
o
=
alo
1>
N ey
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Activity 2043 Define Interaction Diagram

1. Show menu

‘User

i ‘DVM

Show Menu

Lo TR oso

20




2.Choose ltem

‘User

% ‘DVM ltem

Activate Choices() r Get Item List()

5 Item List
L Show Item [Senenacsnenesasansnanacsnons

p——

Choose ltem()

» Check ltem
Stock(int item_id)

ltem Stock
if Stock>0 SRR

Choose Payment Method

if Stock <=0
< displayMessage("only code")

21




3. Pay by Cash & 6. Calculate Price

Is Sufficient() ==
False

Calculate Price Cash()

‘User
DVM :Payment Item
H Pay By Cash() k1 E :
Loop )| L. displayMessageCinput casn) | § §
Input Cash() } H
1 E

d

2playMessage(‘lJol Enough Cash”)

Is Sufficient() == False

Get Item Price(int Item_id)

A

Item Price

Is Sufficient(}
(ia In_Cash, int item_Price)

Check Change() == True E

l Check Change()

m
2
e

|

B e e

22




4. Pay by Card & 7.Calculate Price(Card)

User
DVM Payment Item
s : E E
Pay by Card() - : :
isValidCard Loop J displayMessage(Input Card") : :
== False o o b o L g L bty ¥ r ;
Il :
isSufficient() Insert Card(string cardNumber) H
== False :
Calculate Price (Card) :
(string cardNumber)
if(isValidCard != True) isValidCard :
- gn_ep_la_yﬁ_ﬁ_ess:sgg;_lqvéna S.‘,ard:‘; ek 225 . 2 _'1n.‘-'ab¢ SRR E (string cardNumber) H
get Item Price(int item_id)
lfem Price
B -
if(isSufficient I= True) lsSufﬁciem
e displayMessage( Insufficient balance™) & “Insufficient balance” (int item_price) '
"pay_OK :
b Lersemmmmn s PR s o :

23




5. Use Code & 8. Code validation

‘User
DVM CodeTable ltem
H " 5 §
UseCode() :
valid_flag ! :
==False | Loog < Show Input Field : :
Input Code(String code
- Ll ) Code validation(String code) '
valid_flag == False :
displayMessage("Invaiid Code”) S it :
Opt A valid_flag ; '
== True Check Item Stock(int item_id) :
Item stock i =i:|
e e s e e e e ) e e 7
Opt / Item stock == E '
S displayMessage("Stock is zero") E
Opt / Item stock >0 : '
CodeValidation Complete '




10. Give Code

‘User

i :DVM
; if : ChooseltemOrCode == false !
o PayByCash(int pay, . If: price <=pay&&

int price) pay<=DVMTotalCash

e GiveCode) | 4_J

else if: usercash <=price

- displaymessage("not enough cash") ]

Y

]--[
}-[

b---]

I-l

else :

displaymessage("NoChange") '
< ..............................




‘User

:DVM

‘Payment

if - ChooseltemOrCode == false

PayByCard(int pay, int price,
string cardnumber)

GiveCode()
(. ...................................
< .....................................
e HeplaymessagefNaVaidbad),

Y

T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
|

if - Card.valid(cardnumber)==true

else : Card.valid(cardnumber)==false

A\ 4

if - ltemprice <= Card.Balance

e

else : ltemprice > Card.Balance

Displaymessage("NotEnoughCredit") ]

<
«

26




reduceStock(int item_id)

Give Item
Give Change

11. Give ltem




16. Login

:Admin
i ‘DVM
A Activate LoginTab() =
Show LoginTab

Login(String ID, String Password)

| _opt 4 ID == AdminID and
Password == AdminPW
Show Admin Menu
opt / ID I= AdminID or

Password = AdminPW

(“Invalid 1D or Password”)




Activate Manage Amount()

Show Amount Tab

ManageAmount(String IfemName, int newAmount

»~
opt | hewAmount == 0 ChangeAmount(String ItemName, int newAmoyy)
manage complete
‘ ....................................
opt | |newAmount < 0

displayMessage
("Amount can't be negative")

29




18. Manage Amount Cash

‘Admin

Activate Manage Amount Cash()

Show Amount Cash Tab

ManageAmountCash(int newAmountCash)

>
opt]| | newAmountCash >= 0
= manage complete
opt newAmountCash < 0
displayMessage
€ ----....\"Cashcan'tbe negative) _____ |

30




Activity 2044 Define Design Class Di =
ctivity efine Design Class Diagrams 3 ovaton pubcnt i

+ code_table - map<int bool>
+ Cther_DVMS : ArrayList<DVM>()
+ Items : ArrayList<item>()
+ DVMTotalCash : int
+ AdminiD : string
+ AdminPW : string

+ Aztivat=Choices(void): void
+ Chooseltem(void): void

+ PayByCash{): void

+ InputCash(): void

+ CheckChange(): boolean
+ PayByCard(): void
+ InsertCard(string cardNumber): void
Interacts Al i s)seCode{\(oid) void
i + InputCode(string Code): void
+ GiveCode(): int
+ ActivatzNoneltem{void): void
+ ChooseNoneltem(item item): void
+ ActivateLoginTab{void): void
+ Login(string ID, string Password): bool
+ Activat=ManageAmount{void): void
+ ManageA (string i . int newA : void
+ ActivateManageAmountCash(): void
+ Manag ashiint ash): void
+ GetAnotherDVMIinfo(): void
+ GiveDVMin airint.int>
+ SortDVM() :
1
has
1 0.°
" Payment - item
+ Country : string + itemName : string
+ Amount - int +itemID : int
+1In_Cash :int = itemPrice : int
+ Valid : boolean 1 Interacts 0.+ | # itemAmount : int
4+ Info : string
+ cardNumber : string + Get Item List(): void
+ balance : int + Check Item Stock{int item_id): void
: ArrayList<Card> + GetltamPrice(int item_id): int
+ Chang tring . int t): void
+ Get_ltem_Price(int item_id) : int
+ Is_Sufficient_Cashiint In_Cash, int ltem_Price) : boclean
+ Caleulate_Price_Cashi) : void
+ is_Valid_Card(string cardNumber} : boolean
+ is_Sufficient_Card(int tem_price) : boolean
+ Caleulate_Price_Card(string cardNumber): void 3 1




Activity 2045 Refine System Architecture

[ ]

Business Object Package

+ Payment

1

DataBase Package

+ CodeTable

32




Activity 2047
Traceability Analysis

7

. | = H

plEle].

ElELE(E[E e e R 5 E]E) 8

sléElglilglelcslelelalilolls

i e s = ||| ElE]EE[FENE

elrle] |E|T|E)E|E * ]

| S R I ol I N B H

HIE1 B ® v o e
- g el | & H
Holslelele] |G
AN EEENEAREE i SIFARIESREE A AR F; 1) 3
tle|8 £ 2|5l L | I
§: |55 H Elaz2]¢t i1l
AR i ol 3 1E]E H - = 1| s
ElE|E) A ¥ £ i

33




Activity 2047 Traceability Analysis
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