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1. M1 =elste) 2. ChE X719 T2 S =felotet



DATE 05/02, 2025 OOPTSTAGE 2040 / DISTRIBUTED VENDING MACHINE

Pre-Activity MQIEE A |

2. ChE X7 (2] R 2
:OtherDVM



DATE 05/02, 2025 OOPTSTAGE 2040 / DISTRIBUTED VENDING MACHINE

2041 Design Real Use Cases

/ Essential Use Cases Real Use Cases \
UC OO RUC O1: 7| 0| &7 MEH
UC O1,UC 02 RUCO02. 2= 57 3 =F &l
UC 03,UC04,UC 07 RUC 03: 7t= g1t =19l 7t E 2| X2
UC 05 (Exception) 7tE ZH| 0|2 A 2|
UC 06,UC 08 RUC 04: 2= ZA| (31XH XHE7])
UC09,UC10 RUC 05: CI2 XHH 7| Z=2] 3l @ X| FLy
UCT (Exception) M| A|AE X D 2=
UC12,UC13 RUC 06: {AH| (TN KHE 7| > CHE S AEKHE7])
UC14,UC15,UC16,UC17 RUC 07: 28X 28 M| (d5 X +3)
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Use Case X 7| | s MEH \
Actor User

Purpose userZt A|ABI R A “S= 0" Ee= "M AN B2 +8” S 5fLIE MEISHCt

Overview DVM A[ ARO[ A|ZHE[H userOl|AH| 27| M7= & 7HX| M S Lot MElS @i=gt=L}.

Type Primary

Cross Reference Essential Use Cases: UC 00

Pre Requisites

N/A

Typical Course of Events

(A):Actor, (S): System

1.(S): 7| Hl 7 L HIA XIS 23

2.(A): izl i & Hote HiwS

SiC

—

’

EHSIC}.

1 -

Alternative Course of Events

N/A

Exceptional Course of Events

E.11. CHAE|X] 42

IrH=2 S

ol

H

24

(=13
=

SR

o2
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2041 Design Real Use Cases

4 )

RUC 02 Use Case sE SR AT U

(=) 2= 0] A

Actor User

Purpose user’ LOHE S 2 79t 22 QAsiCE

Overview user/t'S= FLOSH|' 0| 7 MEH = Tl 7Hsot 3= F55 225t 7Y S =t +2FS RIS
Type Primary

Cross Reference Essential Use Cases: UC 01,UC 02

Pre Requisites UC 00 E8j| 2= L0l MEHO| MBHE| 0O} &t

Typical Course of Events (A): Actor, (S): system

1.(S): SR 0|50t 74 53 &=ttt (UC o)
2.(A): 2= H2 et EE UHITH (UC02)
3.(S): 70 75 O R =l = 2o et Z2H| 52 U EHM T2 M| A S TIHSIT

Jtok 0
rOI-

Alternative Course of Events N/A
Exceptional Course of Events E.2.1. ZXHSHX| sE SEHSU AL NUHS QHBIC}
E272. El.ol = o o = o}
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2041 Design Real Use Cases

)
RUC 03 Use Case JhC M ol2iTt2fol ZK| o2 Xz
Tt A Qe B

Rt Actor User, Payment Server, Admin
XN ofl2] =2
= 1I 0" -I -l I Purpose FIEHEE UHSI L Rad A4S % ENME AT &1f A| o] H2[| ot}
Overview user/t 7IE HEE QSHH A|AHI2 0|2 payment server= Mol 215t ZH| X 2|StCt, AT Al adminO| 7HR!5H0 0ff 2
S X2[ot 1 |72 SO0}ZtT},
Type Primary
Cross Reference Essential Use Cases: UC 03,UC04,UC0O7,UCQO5
Pre Requisites UC 025 Sdll 222 20| 2|0 U0{0F BiL}.
Typical Course of Events (A): Actor, (S): System

1.(8): & M =4 X A0 =2 S SHIL (UC03)

2.(A): 7IE HEE Ql=3ILCt,

3.(8): N AT = MHOAH BS BUHE PSS (UC 03> UC04)
4.(A): FH= QB M S BHoIsiCt,

5.(A): BXIE Xe|ot LHHS HSeitt

Alternative Course of Events N/A

Exceptional Course of Events E.3.]1. &dAlof| 2tX| b= 7| E M H Ql2d A| R
E.71. MH S41 HI{f A| UC 055 =l eICt.
(UC 05. AdminO| 2| &1H H|A[X|E E=5t1

[0

N

o

Ct

27| H'w= SFISIC)
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2041 Design Real Use Cases

4 )

RUC 04 Use Case = T 2| (X KHEEZ|)

=& TH X2

ojo

Actor User, Admin
i

(SAxH XHEE7])
Purpose 2N M2 A SERE SA MBSt M E AL
Overview 7t= ZH|7t M BsHH A X7 |H M S 2 E X3St userOf|A| 2t2 HIA|X| S £23t 5| 7| 0|52 0| STt
Type Primary
Cross Reference Essential Use Cases: UC 06,UC 08
Pre Requisites UC 07 7t= ZH|7t MZsHoE st
Typical Course of Events (A): Actor, (S): System

1.(A): Folet S=E I (UC 06)
2.(S): &tz HIAX] &3 = &x7| H| =2 0| STICt.
3.(A): XS Apgetct. (UC 08)

Alternative Course of Events N/A

Exceptional Course of Events
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2041 Design Real Use Cases

4 N
RUC 05 Use Case CHE XE7| 3] 9 9| oty
C = I ]Il-j Kol al
— 2T
I- — I- — I I > Actor User, Admin, Other DVMs
o (o
S$1X| QFLK
Purpose AT KHEEZ|Of RH 27 912 B2, CHE AHEE 7|2 XH 11 S 9| X| £ QL stCt,
Overview ATH AHEEZ (o R 27t S ™ CHE DVMEL| A1 E 2lst 1, 71 71112 €1 X2 DVME AFE ALOi[A| QFLH ST
Type Primary
Cross Reference Essential Use Cases: UC 09,UC10,UC18,UCT
Pre Requisites UC 0201 A $1x{ XHt7| {0 = AbEfloqof STt
Typical Course of Events (A): Actor, (S): System
1.(S): X2 BE= A| Other DVMO| R 1 E AL (UC 09)
2.(S): He| AL 2 71 7177H2 DVME IpetotLt, (UC10)
3.(S): YK HEE userdi|AH| QtLHSICT
4.(S): OtherDVMZ} ZEX} XE4 2| @I X| & &a=AIBHCE (UC18)
Alternative Course of Events A0 SLU HE| A 7IRH 2 IDE 7| =0 2 MEHSHT}
Exceptional Course of Events E.10.1. 2= DVMO|| {2 I OHUC NS S otCt, - A0 = 7F ChLy
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2041 Design Real Use Cases

OOPT STAGE 2040 / DISTRIBUTED VENDING MACHINE

/ Use Case MZH Y (CHE X)) \
Actor User, Other DVMs, Admin
Purpose X XHEEZ[of| ;0o gl 22, CHE XM [ 2| S = E 0|2| ZH|SHCE.
Overview ASIEEUZUOIE™CIEDVMOIN S EE Y £ U E MANE TIATICL,
Type Primary
Cross Reference Essential Use Cases: UC12,UC13

Pre Requisites

RUC 501 A Ef DVM2| X{ 11 ZXj &t

Typical Course of Events

(A):Actor, (S): System

1.(A): MEXN 28 UC12)

2.(A): AdminO| IZZE MM (UCT3)
3.(S): ABZE S X HEE user0i| A ==

Alternative Course of Events

N/A

-

Exceptional Course of Events

N/A
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2041 Design Real Use Cases

RUC 07 Use Case MZAR S8 28
2N 22 4+

Actor User, Admin
- 74

(-’-‘-7 || -0l A M2
Purpose user’t YZE2oIZACZ 225 LI}

x — =1
Overview user/t 27| H|'70l|lM MZH| =T H| 75 MESI ], QST ES S0 S5 =TS 2=t
Type Primary
Cross Reference Essential Use Cases: UC14,UC15,UC16,UC17
Pre Requisites O HSIOIZACE HOS| AN
Typical Course of Events (A): Actor, (S): System

1.(A): M EX| =T Ml U= (UCT7)

3.(A): 53 EAAH(UCT5H)
4.(A): ZEL| R AZ(UCI6)
5.(S): MEM = HS (UC14)
Alternative Course of Events N/A
Exceptional Course of Events E15]. X0 Q=

E16.1. 025 3=
E16.2.0|0/ A8l 2E

E171. +™87I5S 2883

> X7\ 720l
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UI01
|2l =}HH

i i o zziglat — =zsh — 80x24

o3& M| 2. Team1 DVM RILICEH

Enter menu : 1

20472 Define Reports, Ul, and Storyboards

) M= off2:

i o zziglet = =zsh — B0x24

o3& 2, Teaml DVM RILICEH

1. 25 Fois7|
2. U2H B 58 2Ot 77

Enter menu : 2

EZhE2 oldglaia O ChA| I8 =M

nier menu :
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OtOj&E] 13) 27|54 (14)
OlZ2=E (17)  OHH2|7 = (18)

Enter menu :

TOHSHD HS B9 +2E YT
ex} 0210

22t (01)  Abolck (02)

UFE| (05)  EtA: (06)

2 (09) IER=E R

20472 Define Reports, Ul, and Storyboards

=4} (03) =4 (04)
HE|xF (07) A (08)
A (1) A& (12

SHX|Fx (15) ETFE (16)
=3 (19) 7HHeHy| (20)

| M off2:

i ~ zziglet = =zsh — 80x24
=2t (01) ARD|CE (D2) =A} (03) =X {04)
= 3E| (05) Eh&t== (06) H2|Xk (07) FHAHI (08)
= (09) MU =EE A (10) FXHE (1) &5 (12)

Oto[AEl (13) 27|F 014) PHX|FA (15) EZFA (16)
ClZa& (17) ClEFtx (18)  3HE3 (19) 7t 2HE| (20)

Entermenu : 233 5

H& 2X L=shdsUCh ChA sl FMa

Enter menu ;
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20472 Define Reports, Ul, and Storyboards

Ul03

7tE AN| (2+10H) 7t= &H| 0|2
i o zziglet — -zsh — 80x24 i = = zziglet — -z5h — 80x24
Enter menu and count : 07 3 SH|oHA A SL D
=& 713 £ 30003 (22 174 10007 * 3) Enter yorn:y
7IE HEE AT MR. IE HEE EHEMFEAME.
Enter your card : 3422-ABCD Enter your card : 33333
2H 7 = E[2sL O SH7t 271E 71 HERIL|CH ChA giE T e

Enter vour card :
M2l FfHe =E S0rLL|CE
Al%SHE{H EnterE FE2MH|2...
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20472 Define Reports, Ul, and Storyboards

Ul04

— 74 I 74 I
7t AN (MEA])
i) o zziglet = =zsh — 80x24 i = T zziglet = =z5h — B0x24
Enter menu and count : 01 3 7IE HEE AT H .
ST SN XPEE o Roi 7 82 FECE Enter your card : 3422-ABCD

(2,2) 9I%12] AHEEZ |0l A 047} ZHsEHLICE,
27t 2R =[RS
22 712 & 30008 (22t 17 10008 * 3] —=============
AHEEA FH - (2, 2)
S HEE UHHFHR. JIZFL : 2AB34

Enter your card :
H2l SHOZ E0pL|Ct
Al=512{H EnterE 5F2ME...
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20472 Define Reports, Ul, and Storyboards

UI0S

Az OEAE=| o|l=3r oOlzd O-” -| A7=|-”O HO
| — ﬂ. — —
JEI'Iln T © L. O-1-— H— C |_-|EX I:IE HA &3
= L zziglet = -zsh — 80x24 & = o zziglet — -zsh — 80x24 & = o zziglet = =zsh — 80x24
MAH ISIZCEE S FEMHE. MAH PIEIZCEE YUHEFEMHE. O AFEZ|HlA HEHE S =7 glsLIch
Enter your prepayment code : 2AB34 Enter your prepayment code : 2AB34 H2l StHoZ S0r2L|Ct
H 4812 EnterE 24 2...
3N &t SR HSE2SLICL ISIEE HE YUSSHdsLCH ChA g™l FH e

H &2 EnterE 24|72 ... Enter prepayment code ;
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20435 Refine

System Architecture

Presentation Layer

Controller

Application Layer
DVM

OtherDVM

Sale

Domain Layer

ltem
Card

Prepayment

Certification Code

Location
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2044 Define Interaction Diagrams

RUC 01 sd 1. £7| s e |
x| |5 MEH

:Controller x

|
| . user
: |
|
1. main menu
2. select init menu

alt

[isinvalid]

P
|
|
|
|
|
|
|
|
|
|
|
!
|
I
I
I
I
I
I

————— i ——— ——— —— —

- O S S S I S S S S S S I S e S T s s .

s R i
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RUC 02

2044 Define Interaction Diagrams

DVM

2. queryltems()

:Controller
i
I
|
1. menu: 1 :
e >
3. select drink menu
4. itemCode, count y

5. queryStocks(itemCode)

>

:Sale

alt

[stock]

\ 6. requestOrder()

7. Sale(request)
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2044 Define Interaction Diagrams

RUC 03 |, 2R ol 52| |
7= B2 Y= =,
24 o= x|
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RUC 04
==& Tij X2
(1l XFH7])

2044 Define Interaction Diagrams

sd 4. S= MO M2| (SXH XHE7]) ‘

:Sale

1. Sale(request)

:Controller

2. success status
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2044 Define Interaction Diagrams

sd 5. CI= X[ 22| 5 @{X| QLY
I :Controller :DVM :OtherDVM :Location
:user : . ; .
ol Ol | (o H . | | . .
xXT X |_|' L ! T | | |
Ref , _ I |
sd 2 1. findAvailableStockes() :
S8 SR Y M ) |
2. isAvailable I
| (o |
| !
| .
| alt [hasStock] |
: 3. getLocation() . i
| 7
| |
: 4. calcuateDistance(otherLocation) . '
: rd
:
I 5. dvmld, location
I - —
|
|
! 6. dvmid, location :
' {——————————————————— e |
| | :
: 7. location msg : !
| et | |
| | |
| | |
| | |
| | |
l ———————————————— . G G S S S RS D NS G G G GEE S G G e s e s s s s s s e . I D I I I S S G I G S S ———— — — — 1 ________________________ :_ _______
} [isOutOfStock] 3. error code : |
______________________ |
| § | |
: T : I
| | | |
| | | :
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2044 Define Interaction Diagrams

sd 6. 42X 7 (CHE XHEH])

RUC 06 O

4 I (o] X :Controller :DVM :Sale :Prepayment :CertificateCode
MEN 1

(CHE AHEE))

. user '

1. command: prepay drinl&
rd

1

|

|

|

|

|

2. requestOrder(targetDvmid) I
5 I
J

|

|

|

3. Sale(request, targetDvmld)

h 4

4. Prepayment(dvmid)

N
7

5. CertificateCode()

N/

6. value, isUsed

7. dvmld, certCode

8. dvmld, certCode

9. location, certCode

10. location, certCode <

L ——
-— e e ————

- ————— —— ————— ———

-— e ————————— —— —— Smm EEn S e ——— — —
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2044 Define Interaction Diagrams

sd7. MZH 22 &8

RU C 07 % :Controller :DVM :Sale :Prepayment :CertificateCode
= T s
MZEN S& £ - |

r
[
J
T

1

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
5. receivePrepaidltem(certCode) |
7 |
|

|

.

1
|
|
|
|
|
|
|
|
%

3. certCode |
l— ————————————— I

|
|
: 4. processPrepaidItem(certCode)\ - :
I 4 :
! [
' [
: I
| 6. isCertificationCode() :
! > |
| [
' [
: 7. markUsed() 1
I >
|
alt [alreadyUsed]
: 8. error code msg
O e B - s B Bt e e e e
I
:
[notUsed]

|
|
|
|
|
|
|
|
|
|
|
|
: 9. return
: {—————————————————-
| 10. true _r
: e :
l T !
| 11. true | :
! O et : !
| T | :
I ! ! I
! 12. item | | '
| L i il | | :
[ ! ! |
[ ! ' [
[ ! ! [
: 13. provide msg : : |
|< ______________ | | ll
| | | I
| | | I
| | | I
PR | M S R SO B S A — ) g S S S g g (S,
|
: [invalid format]
|
je 14 comeet farmatmzg
|
|
| .
! I
! I
! I
e gy g B . A S -

ol i o
B e e




DATE 05/02, 2025

2045 Define

Controllers
Gateways Presenters

External
Interfaces

Devices

Controller

-location: Location
-stocks: Map<Item, int>

+run()

1.*

OtherDVM

-dvmId: int
-location: Location

+findAvailableStocks(): bool
+askForPrepayment(): bool
+getLocation(): Location
+getDvmid(): int

Design Class Diagrams

1
——— HasDVM ———p

OOPT STAGE 2040 / DISTRIBUTED VENDING MACHINE

Item

-itemCode: string
-name: string

-price: int

+printItem()
+calculatePrice(num): int

oo

Offers
Item

1

-dvmId: int

-location: Location

-stocks: map<Item, int>

-items: list<Item>

-sales: list<Sale>

-dvims: list<OtherDVM> Processes
Sale

+queryltems(): string

+queryStocks(itemCode): string

+requestOrder()

+requestOrder(targetDvmid): string

+saveSaleFromOther(itemCode,

itemNum, certCode)

+processPrepaiditem(certCode): string

1
v

Communicates

1

——— Has Location ———p

Has Location

1
v

Location

-xX: int
-y: int

+calculateDistance(otherLocation): int
+getX(): int !
+getY(): int

0..*

Communicates

b
Purchases
Item

-saleld: string
-datetime: DateTime
-item: Item

Card
-count: int
-totalAmount: int 1 1 .
Has -cardNumber: string

-card: Card
-prepayment: Prepayment? Card

' ' +Card(number)

+isValid() :bool
+Sale(request) 0
+Sale(request, targetDvmId)
+Sale(request,certCode)
+receivePrepaidItem(certCode):
bool
1
Has
Prepayment
,'(11

Prepayment CertificationCode
-dvmId: int -value: string
-certCode: CertificationCode 1 Has 1 -isUsed: bool

CertificationCode

+Prepayment (dvmId) +CertificateCode()

+Prepayment(dvmId, certCode)

+isCertificationCode(): bool +markUsed(): bool

+CertificateCode(value)
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Operation in sequence diagram
checkAvailability()

requestCardVerification()

receiveltem()

requestCard()

2046 Design Traceability Analysis

Operation In Interaction Diagram
queryltems()

Operation Class

queryStocks(itemCode)

requestSaleCompletion()

provideltem()

updateStock()

checkStock()

sendStocklInfo()

requestDistanceCalculation()

computeDistances()

requestOutOfStockHandling()

processOutOfStock()

requestCertCode()

processPrePayment()

sendPrepaymentConfirmation()

savePrepaymentLocation()

generateCertCode()

sendCertCode()

processPrepaidltem()

validateCertCodeFormat()

requestCertCodeValidation()

validateCertCode()

selectPrepaidltemPickup()

pd isCertificationCode()

requestOrder()

Sale(request)

isValid()

 findAvailableStocks()

getlLocation()

calculateDistance(otherLocation)

requestOrder(targetDvmid)

Sale(request, targetDvmid)

+printltem()

+calculatePrice(num): int

ltem

+queryltems(): string

+queryStocks(itemCode): string

+requestOrder()

+requestOrder(targetDvmlid): string

+saveSaleFromOther(itemCode, itemNum, certCode)

+processPrepaidltem(certCode): string

DVM

+Sale(request)

Prepayment(dvmld)

CertificateCode()

/| processPrepaiditem(certCode)

receivePrepaidltem(certCode)

+Sale(request, targetDvmld)

+Sale(request, certCode)

+receivePrepaidltem(certCode): bool

Sale

+Card(number)

+isValid(): bool

Card

+Prepayment(dvmld)

+Prepayment(dvmld, certCode)

+isCertificationCode(): bool

Prepayment

+CertificateCode()

+CertificateCode(value)

N +markUsed(): bool

CertificationCode

+findAvailableStocks(): bool

+askForPrepayment(): bool

: : OtherDVM
+getLocation(): Location
getDvmld(): int
+calculateDistance(otherLocation): int
+ 4
getX(): int Location
+getY(): int

+run()
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Thank you!



