OOPT 2040 : Design

Distributed Vending Machine

TEAM 1

W
,ﬂor,o
%0
ar
N
3

Jo

B

~H
o

R



Index

2141. Design Real Use Cases

2142. Define Reports, UI, and Storyboards

2143. Define Interaction Diagrams

2144. Define Design Class Diagrams

2145. Refine System Architecture

2147. Design 2040 Traceability Analysis

15 ...

19 ...

28...

29 ...

30 ...

.. 14

18

27

28

29

30



2141. Define Essential Use Cases

Use Case 1. Set Up
Actor None
Purpose (business use case®ll A&
Overview (business use case®ll 3
Type Hidden

Cross Reference

System Functions: R1.1, R1.2, R4.1, R2.4, R4.1
Use Case: “Message Request”, “Update Stock”, “Select Mode”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
Gl 1.(S): (A3)Z 9] id2 wro}et},
2. (S): (A3)E9] ItemEl 3} countE Wrol-21},
3. (S): Items 2] countZ JH|°] E St}
4.(S): “showMode” S 2 3 3},
Alternative Line 1. (A3)9] S5 31 o] &4 &-& 79, ald (A3)2 A7} glrka

Courses of Events

A,

Exceptional
Courses of Events

N/A

Use Case 2. Select Mode
Actor User, Manager
Purpose (business use case®ll X3}
Overview (business use case®l] ¥ &
Type Evident

Cross Reference

System Functions: R1.2, R1.1, R1.3, R2.1, R3.1
Use Case: “Set Up”, “Manage Stock”, “Show Item”, “Read Verification Code”

Pre-Requisites

N/A

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
L1 (Al): @7 RS e,




1.2. (S): “showltem”S 7 & S},

2.1 (Al AAAZE QJEREE degit)
2.2 (S): “inputVerificationCode” 5 % 3§ S+t

3.1 (A2): Aol ] & A e}
3.2 (S): “Manage Stock”-S- 21 8 gk}

Alternative
Courses of Events

Line 1. Al 7}4] BLE& FAlol] Aeieh A9 dx+tn] == 319

ro

o

Exceptional
Courses of Events

N/A

Use Case 3. Manage Stock
Actor Manager
Purpose (business use case®ll 323
Overview (business use case®ll &)
Type Evident

Cross Reference

System Functions: R1.3, R1.2, R2.4
Use Case: “Select Mode”, “Update Stock”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
of Events 1. (A2): 3719 Jrem®] A1 E )& s},
2. (S): NG Itemll W3l “updateStock”-S %) Y S+t
3. (S): “showMode”E 3 3ttt
Alternative Line 1. 7]&0)] s #AF#7]ol 19 temS 71 45, 22 ItemS

Courses of Events

F7)ste] qlulo] = g,

Exceptional
Courses of Events

Line 2. A1 215 TFAAZ 745, countE 7HAA| 71tk
Line 1. 25 77 715 29k 45 oS DA 71
Line 2. count < 0°]™ [Z5 & gholgt= W82 printed A 33T}

Use Case 4. Show Item
Actor None
Purpose (business use case®l] ¥ &




Overview

(business use case®ll 3

Type

Hidden

Cross Reference

System Functions: R2.1, R1.2
Use Case: “Select Mode”

Pre-Requisites

mode?)©] 1 o]t}

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@il 1.(S): E frem S 25 W] Fr),
Alternative Line 1. F & HES T2 “showMode” & A 3 3t

Courses of Events

Exceptional
Courses of Events

N/A

Use Case 5. Select Item
Actor User
Purpose (business use case®ll AZ&H)
Overview (business use case®ll 3
Type Evident

Cross Reference

System Functions: R2.2, R1.2, R2.1, R2.3
Use Case: “Select Mode”, “Check Stock Count”, “Show Item”

Pre-Requisites

“showltem”°] 7 2 &

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System

1. (AD): AF& A7) st A} b frem2 A Bl gk}

2. (S): A& Itemoll &) “checkStockCount” S 23 & g},

3-1.(S): A7t A A& 7] )2 “Purchase” S 2 & 3Hr},
3-2.1.(S): AaL7}F (A3)°ll U “Select Advance Payment”E 4 8 gk},
3-2-2.(S): A7tull Aol A3 S ™A “Advance Purchase”E 4 3 st

Alternative
Courses of Events

Line 1. # A B ES F2 “showMode” S 1 3 3},

Exceptional
Courses of Events

N/A

Use Case

6. Check Stock Count




Actor

None

Purpose (business use case®ll 33}
Overview (business use case®l] ¥
Type Hidden

Cross Reference

System Functions R2.3, R2.2, R4.1

Use Case: “Select Item”, “Message Request”

Pre-Requisites

Item©] A B = AT}

Typical Courses | (A1): User, (A2): Manager, (A3): Other DVM, (S): System
ofBvents 11 (g). 1 sreme] tia) @A A7)0l count > 0917] B1FT).
2. (S): @A A7 ol A 317} ITHA “sendMessage” 5 &3l
(A3) O ZH-E] A AL E Wrop2 T},
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. A A A¥7] ¢} v} & 2 E 279 = count’} 0L 73 -5-

[EAYrtol s U89 printeS 2 s},

Use Case 7. Update Stock
Actor None
Purpose (business use case®ll 3Z%H)
Overview (business use case®ll 3
Type Hidden

Cross Reference

System Functions: R2.4, R1.1, R1.3
Use Case:“Set Up”, “Manage Stock”

Pre-Requisites

H A3}l ofy] = Irem ™ B.eF H 213} gho] Y=g

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GiflEits 1. (S) : Item®)| W3 countE & 213} shct,
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events




Use Case 8. Purchase
Actor User
Purpose (business use case®ll A&
Overview (business use case®l| &)
Type Evident

Cross Reference

System Functions: R2.5, R2.7
Use Case: “Check Payment”

Pre-Requisites

1. Item®] A= 4 1L mode #%0] 1 o]t}

2. count > 0 ©| T},

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OfEVeIltS 1 (Al) ?]’E% }‘\j]_?:} é_l_]:}_
2. (S): “getPaymentResult’ S % &Y 5}o] A 35 ol vk},
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 2. AA| As|A] [AA]| Aufjo]et= W-E-2] prines 2 33

o},

Use Case 9.Advance Purchase
Actor User
Purpose (business use case®ll A&
Overview (business use case®ll 3
Type Evident

Cross Reference

System Functions: R2.6, R2.3, R2.7

Use Case: “Select Advance Payment”, “Check Payment”

Pre-Requisites

1. Item©] A% )31 isddvance”} true ©]T}.

2. count > 0 ©| T},

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
1. (Al): 7F=2 AFd gt
2.(S): “getPaymentResult”& % 3 3t A3}E who} REgHgiT},




Alternative
Courses of Events

N/A

Exceptional
Courses of Events

Line 2. AA| A )] [AA| Asljo]eti= -89 printes 2 3 s}

Use Case 10. Check Payment
Actor None
Purpose (business use case®ll &
Overview (business use case®l A&
Type Hidden

Cross Reference

System Functions: R2.7, R2.5, R2.6

Use Case: “Purchase” , “Advance Purchase”

Pre-Requisites

T AL

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@it e 1. (S): “getResult’ S *d A3} results Rrol-t}.
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. 474 Q1 AA| 7k=7} ob2hd, (23 d 7h=]olehs W89 infos
Ay g

Use Case 11. Select Advance Payment
Actor User
Purpose (business use case®ll 3~ 3})
Overview (business use case®l] ¥ &
Type Evident

Cross Reference

System Functions: R2.8, R2.3, R2.6, R4.1, R1.2
Use Case: “Check Stock Count”, “Advance Purchase”, “Message Request”,
“Select Mode”

Pre-Requisites

Item©o] A&l

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System




1. (Al): A& fremel] t3) A S A &g},

2(S): A8 E Tremo) )3 “sendMessage”™ % A 712 31 g},

3(S): 73] A7} FolATHH “sendMessage” = ThE AF7] o) Q)&=
Item®] counts 4y

4 (S): “advancePurchase” & % 3§ S+r}.

Alternative
Courses of Events

Ll A4S Brh RS 4 SRR RE A e

Exceptional
Courses of Events

1

Line 1. F4AE 75
Line 1. 9| A B &
Line 3. Al 327} glT} %@]O]ﬂ%
“showMode” = & o}t

9 “showLocation”S 2 g 3t}

7 —?~ “showMode” = =0} 7t}

=

T=

kil W89 printe= 7 e} aL,
7

Use Case 12. Inform Location
Actor None
Purpose (business use case®ll 33
Overview (business use case®l] ¥ &)
Type Hidden

Cross Reference

System Functions: R2.9, R2.8, R4.1

Use Case: “Select Advance Payment”, “Message Request”

Pre-Requisites

Item©] A&l

Other DVM 2] A X E

it
9,
K
0,
dlo

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@ 1. (S): Item= ZE13) = (A3)9] locationE H.o =t}
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 13. Create Verification Code
Actor None
Purpose (business use case®ll &)
Overview (business use case®l] ¥ &




Type

Hidden

Cross Reference

System Functions: R2.10, R2.6

1)

Use Case: “Advance Purchase’

Pre-Requisites

Purchase®| result 7} true ©] T}

isAdvance?} true®] Tt
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
@il 1. (S): M & code & A3}
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 14. Show Verification Code
Actor None
Purpose (business use case®ll 3£3})
Overview (business use case®l] &)
Type Hidden

Cross Reference

System Functions: R2.11, R2.10

Use Case: “Create Verification Code”

Pre-Requisites

code7} A3 &

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
Gif s 1. (S): A E codeE H.ol=Tl
Alternative N/A
Courses of Events
Exceptional N/A
Courses of Events
Use Case 15. Item Out
Actor None
Purpose (business use case®ll 33}
Overview (business use case®l] 3 &)

10




Type

Hidden

Cross Reference

System Functions: R2.12, R2.5, R3.1

Use Case: “Purchase”, “Read Verification Code”

Pre-Requisites

Purchase®] result”} true©| A\, “checkVerificationCode” 2] A 3}7) 0]
true©] t}.

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
Gl 1. (S): A& JtemE A e},
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case 16. Read Verification Code
Actor User
Purpose (business use case®ll 3£3})
Overview (business use case®l] &
Type Evident

Cross Reference

System Functions: R3.1, R1.2, R3.2, R3.3, R2.12
Use Case: “Select Mode”, “Check Verification Code”, “Reset Verification
Code”, ”Item Out”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
Gif il 1. (Al): code’s & St}
Alternative Line 1.. A0 714 A2 35 74 o} AT 9 edux] gk=r},

Courses of Events

Exceptional
Courses of Events

Line 1. A5 TE57 9 “showMode” = = o} o},

Use Case 17. Check Verification Code
Actor None
Purpose (business use case®l] ¥ &

11




Overview

(business use case®ll 3

Type

Hidden

Cross Reference

System Functions: R3.2, R3.1
Use Case: “Read Verification Code”

Pre-Requisites

N/A

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofEvents 1y sy Q1219 code® 714 1 A=A AAFRTY.
Alternative N/A

Courses of Events

Exceptional
Courses of Events

Line 1. Z5% codeS JH S 745 [ZE 2702t W& printes

At

Use Case 18. Reset Verification Code
Actor None
Purpose (business use case®ll 2%
Overview (business use case®ll &)
Type Hidden

Cross Reference

System Functions: R3.3, R3.1, R4.1
Use Case: “Read Verification Code”, “Message Request”

Pre-Requisites
(Pre condition)

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
OFEVents 1 (). A18-3k code® 1.5 AbA| S},
2. (S): “sendMessage”= &3l 2= A7)0l Al S code”}
AH8-% 9152 Broadcast $HC}.
Alternative N/A
Courses of Events
Exceptional N/A

Courses of Events

Use Case

19. Message Request

12




Actor

None

Purpose (business use case®ll 33}
Overview (business use case®l] ¥
Type Hidden

Cross Reference

System Functions: R4.1, R2.3, R2.6, R2.8, R2.9, R3.3
Use Case: “Check Stock Count”, “Advance Purchase”, “Select Advance

Payment”, “Inform Location”, “Reset Verification Code”

Pre-Requisites

Message®] types L4313

Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
GELETEn 1.1. (S): Broadcast®] 4-%-, HE S A 55H ZE (A3)l Al BaA}

SH=Messages 1 E3h

1.2.(S): e he & Wk}

2.1.(S): 574 (A3)N Al Messages R 73-5-, 3l (A3)%l Al Message=
Akt

2.2(8): E W2 S-S whgkeltt

Alternative Line 2.1. t)/d 27| 258 A7 Alte] A vE o] gl 45,
Courses OFEVENS | osage o718k Al 2.8 24 wulT)

Exceptional
Courses of Events

Line 2.1. U’ A7) & 3-8 = §1& A5, A4S #3 Info & S8 3}

Use Case 20. Message Response
Actor None
Purpose (business use case®l 3
Overview (business use case®l] ¥ &
Type Hidden

Cross Reference

System Functions: R4.2, R4.1
Use Case: “Message Request”

Pre-Requisites

Message 2 type} src_ide &I+

Typical Courses
of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
1. (S): A&1E-E- Message Protocolol] W} 552 wHET]

H= v

13




2. (S): MessageZ H U= (A3) Al 58S Bt

Alternative N/A
Courses of Events
Exceptional 1. & T §le T7Y Messages AES 745, 4 gloS S5t

Courses of Events

14




2142. Define Reports, Ul, and Storyboards
(1) Select Mode

rx
Ih3
=

ok

o

oo kU
N

(2) Show Item

15



(3) Purchase, Advance Purchase

Jl=g deeFAR

ZAH = : 0000

2021-04-29 00:00

(4) Read Verification Code

1 2 3

4 5 6

7 8 9
] |

16




(5) Manage Stock

6) Select Advance Purchase

17



7) Show Verification Code

000000

8) Inform Location

18



2143. Define Interaction Diagrams

(1) Set Up

:Controller

DVM

R

: OtherDVM

1 : checkStockCounts()

Item

1.
n: & =F= pvmal =

(2) Select Mode

loop (1, nl) )

loop I{1, 3) T

«Creates

2: sendMessage(type:. msg, id) | Message

3 :requestTo

break S22tz )

i5 - setDVMinfa(id, location) |

1

4 : checkStockCount()

===mode===
1=#Z70
2=MI0} ZC AR
3= &2

R

:Controller

: User

1 : selectMode(mode)

>

alt mode==1 )

2 : showltem()

S P O A P O N P B

alt mode==2 J

alt mode==3 )

U Showtianagetiode)

19
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(3) Manage Stock

% :Controller Item

: Manager

1: updateStockinfo()

2 : Update Stock

ks 37 showMode(0) ;

(4) Show Item

% :Controller

: User
1: selectMode(mode)

2 : showltems()

20



(5) Select Item

% :Controller ltem
: User : :

: 1 : selectitem(item) : :

: 2 : checkStockCount()

alt return id == id /
: 3 : selectPurchase()
7O NI AP B DR W O
: 4 : show

(6) Check Stock Count

% :Controller

: User

ltem %
: OtherDVM
1: getCount() T :
opt count==0 ) «Creates
' 2 : sendMessage(type, itemid Message
3 requestTo()

opt count <=0 )

Ic ----- 4pr|nte('%§ ------- 1

21




(7) Update Stock

(8) Purchase

(9) Advance Purchase

% :Controller ltem
Manager
opt =2 = =F -7 ) : i
---------------------------- o
e L L _:k: 1 - return false
P 2:prine("EF EI)
opt else J ' :
i ' 3 : setCount(count) '
% :Controller
: User
: 1 :insertCard() : «Creates
. LB 2 - Check Payment Purchase
R [ SECSRR A >
opt result == false )
3 e EH 2T L :
% :Controller
: User
: 1 :insertCard() : wCreates
. L 2 - Check Payment Purchase

opt result == false )

22




(10) Check Payment

:Controller

(11) Select Advance Payment

R

: User

«Ccreate=

1 : getPaymentResult()

Purchase

:Controller

1: selectAdvanceType(type)

.. 2 - sendMessage(type, id) 5

«Creates

1= M7

===advacneType=== opt advanceType ==1 )

2=9FE7 opt count=0 J
3-22

L ShonbdvancePurchase()

opt count == )

T . s s o e t
“: 5 printe("EE"

opt adavnceType == 2 )

h 6 showLocation() |

opt advanceType ==0 )

T hewiodeo) T :

23

Message

2 : getResult()

3 - requestTo()

R

: OtherDVM




(12) Inform Location

:Controller

(13) Create Verification Code

X

: OtherDVM

3:requestTo()

(14) Show Verification Code

1 : createCode()

VerificationCode

: User
i :
R RS
£ 1 : showlLocation() :
‘ '
:Controller
Message i

«Create»

A

: User

1 : showVerificationCode()

24

[+ sendMiessagaitype, msg, id)

______

:Controller
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(15) Item Out

(16) Read Verification Code

:.‘_‘_-": ---------------------------- -

1: itemOut()

1 readVerificationCode()

:Controller

:Controller

alt

isCodelnput == true )

2 : inputCode()

L L e

T

alt

isCancel==true )

3 : showMode(0)

25
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(17) Check Verification Code

% :Controller Verification Code 1
> User : :
i 1 checkCode(inputCode)
opt inputCode == invalid ) i .
S it 2 0FH ;
(18) Reset Verification Code
:Controller VerificationCode 1 %

Lifeline4: OtherDVM
1: resetCode(code, broadcast) y

IFZ : remaveCode(code)

opt if(broadcast == true) )
«Create»

3 : sendMessage(type, code, id) Message

4 : requestTo()

(19) Message Request

:Controller %

| : OtherDVM
' wCreates \

i 1 : sendMessage(type, msg, 1d}_> Message

Frrmemememe s e e e e -

2 - requesiTo()

26



(20) Message Response

R

: OtherDVM
1 : requestMessage(type, msg, id)

«creates»
2 : readMessage(type, msg, id)

alt type ]

3 checkStDckCnuntOE

5 :responseTo

7 - sendMessage(type=3, msg=success, id)

11 : sendMessage(type=7, itemid, id)

12 - responseTo

14 : responseTo

13 : sendMessage(type=5, (location, id), id) =

16 : responseTo

15 : sendMessage(type=7, id, id)

27




2144. Define Design Class Diagrams

P
f or Noa fo-
ovm VerificationCode 1 Purchase Item Mesasage
¢ e coe\ianscer Veriacioncoce result Bosemn & Iager e mger
ocaien Sues "ok Hashla<inieger Lt megers “eAdvance: Boslean “name. Giing Socy: Siina
i “Cal apimeger. imeger aret nteger
8=00 Inea=r “creaieCode(iemd: Integer). Ineger geResuil) Boolean i Asie Inieger
rostocaiond suny L 0 e come: Imega: Inager petPaymeries) Boclean o 1| -mames: Aray<sngy L 1.+ [SeenaMessageiome: meger mg: Svrg, G5 Imeger Wap
EeiDVAnta(a: reger. ocasor: Siring ems: Listciems): Boslean Imegar coce Bociean - requestTog:
DVMinfold meger. | Swing e ): Book +resetCoda(code: Integer, broadcast: Boolean): Boolean +sethdvance(isAdvance: Boolean): Boolean| +zetCount(count Integer): Boslean +readMessage(type: Intager, msg: String. dst_id: Integer): Map
“etearmCiam: hem: Veid “oeouns: meger esponseTo, Man
et v eNima(ame Suing): Bosiean
Name(: Sring
Sesiknsstamg e
“Berca: msger
1. T v 5
o “geta0: imager
o

Controller 1

Corwoler. Conroler
mode: Iniagr
e Button

cancel: Buon

+gelinsiancel) Conroler

“Znouioce(mace. Insger) Vo
+showLocation(@vms: String): Void

zner ionCade(code: Iteger): Void
+showAduancePurchasa(iem: liem): Void
“znowems() Vo
+reagVerficationCoge(): Void

+itemOuD: Vol

+updaieStockinfal) Boslean

+initalize(): Void

28



2145. Refine System Architecture

ul

+ Swing

<£____________.

Business Object |

+ DVM

+ VerificationCode
+ Purchase

+ |tem

+ Message

+ Controller

<__----.---

oS |

+JVM

29



2147. Perform 2040 Traceability Analysis

Y

¥

Essential Use Case

1 Set Up

2 Select Mode

3 Manage Stock

4 Show Item

5 Select ltem

6| Check Stock Count

7 Update Stock

& Purchase

k] Advance Purchase
10| Check Payment

11 | Select Advance Payment
12 Location Inform

13 | Create Verification Code
14| Show Verification Code
15 Item Out

16| Read Verification Code
17| Check Verification Code
18| Reset Verification Code
19| Message Request
20| Message Response v

Operation in Sequence Diagram

1 reqNetworkld

2 resNetworkld

3 reqStockinfo

4 resStockinfo

5 selectMode

[ updateStockinfo

7 selectitem

8 Uicancel

9 insertCard

10 selectAdvanceType

11 reqReservation

12 successRev

13 failRev

14 regLocation
resLocation
inputCode

17 resResetCode

18 resMessage

30

Method

Class

print(message: String) : Void

printe{etror: String): Void

updateStockinfo(item: Integer, count: Count): Boolean

showMode(mode: Integer): Void

showLocation{dvm: DVM): Void

showVerificationCode(code: Integer): Void

showAdvancePurchase(item: ltem): Void

showltems(): Void

readVerificationCode(): Vioid

showManageMode(): Void

selectAdvanceType(type: Integer): Void

print(msg: String): Void

printe(msg: String): Void

itemOut(): Void

showNumberpad(): Void

clickButton(key: Button): Void

showUpdownButton(): Void

showOk(): Void

showCancel(): Void

showCodelnputPage(): Vioid

Coniroller

getiD(): Integer

getLocation(): String

setDVMinfo(id: Integer, location: String): Boolean

DVM

createCodel): Integer

checkCode(): Boolean

addCode(code: Integer): Boolean

removeCode(code: Integer): Boolean

VerificationCode

getResult(): Boolean

getPaymentResult(): Boolean

isAdvance(): Boolean

setAdvance(isAdvance: Boolean): Boolean

Purchase

setCount(count: Integer): Boolean

getCount(): Integer

setName(name: String): Boolean

getName(): String

getAllKindsltem(): ltem

getPrice(): Integer

checkStockCount(): Map

Item

ser msg, dst_id): Void

responseTol): Vioid

requestTo(): Boolean

P

- Integer, msg: String, dist_id: Integer): Map




