Distributed Vending Machine
: MS129 Vending Machine

2021 A XL LHE 1
OOPT Stage 2040
[Ver 1.0]

201914173 23S
201714164 = A H
201711315 &I & Al
201710560 & 2| I



Contents

Activity 2141. Design Real Use Cases

Activity 2143. Define Interaction Diagram

Activity 2144. Define Design Class Diagrams

Activity 2145. Refine System Architecture

Activity 2147. Perform 2040 Traceability Analysis



Activity 2141. Design Real Use Cases

1. DVM== 2=

Use Case 1.DVMEE BH &
Actor System
Type Hidden
Cross Reference Functions: R 1.1, R 1.2
Use cases:"S= M EiS XS

Pre-Requisites N/A

Typical Courses of Events

(A): Actor, (S): System
1. (S) THE 2710l 7 On/Off 2 25

[s) =
2. (S) Screen 0l AtE Jts8t S 4EHSIDVM

Alternative Courses of Events N/A
Exceptional Courses of Events N/A
2. 5= 8= MABHHL
Use Case 2. S8 HEES JEEHT
Actor Customer
Type Evident

Cross Reference

Functions: R 1.2, R 1,1
Use cases :‘DVM=3 B0 =LV

Pre-Requisites

N/A

Typical Courses of Events

(A): Actor, (S): System

1.(A) Customer Jt DVM & dialButton = S0oll, &8 €4 &HCY.

2.(S) MEHEI DVM AlAEIS AFRBHCH.

3.(S) Screen=2 Soff, d&E NI EE H=E Screen=2 S

S0 ECH
Ol H OHEE 6HdialButton O & XH XHEHD]
20 dialButton O & XH XHEHD |0l Al ZHOWGHKXI

2 S=0IM, 622 H
o 05Ol Ct.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




S AHED| 0| EH0Hole S+ &8st

Use Case 3.8 M KAHEDHAM EH0Hots S5+ MEistlh

Actor Customer

Type Evident

Cross Reference Functions: R2.1,R1.2,R2.3,R3.1,R 3.2
Use cases :"S& M2 XSS "2 M 28 = GiLIE
SEHSHCE S AR THDE io._atf "rOHE AR MO E
SISt

Pre-Requisites - & 200HK12 S & SEFE 20t0F SHCH

Typical Courses of Events

(A1): Actor, (A2): Other DVMs, (S): System
1. (A1) Customer Jt & XHED|0fl ZH0HGH=E 25
Solf, S ESHC

|0

£ dialButton

=

2.(S) “&AA x#7)9] A S geldt}” Z invoke StHCH.
3.(S) Gtk A AHEDI0 A 20 AUCHH, “Z2 M &8 = SHLEE
M EHSHCF E invoke SHCH.
4.(S) 2+ ST R 0f T 20 SICHH, “CHE RHED1 2] TH D AHEH
2olg2 QA S E invoke StC.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

SAM KD A EHOHGHA] $= 82+S d8 et

Use Case 4. AT KHED|OIA EHOHGHK 2= S 58 dEstT

Actor Customer

Type Evident

Cross Reference Functions: R2.2,R 1.2, R 3.2, R5.1
Use cases :"S& MBS XSHSHCH "2 H &Y A8 H=E
2 OIECL TR AR A AT e 8RS e g AT A AA S
Aa gt

Pre-Requisites -8H 200tK12 25 EFE LO0I0F Lt

Typical Courses of Events

(A1): Actor, (A2): Other DVMs, (S): System
1. (A1) Customer Jt &I KHED| 0l A ZH0HGHK
dialButton S Soll, & &45tCH.

ot =2o=A2
LS o T2

2. (A2) “CtE RHED|Q] THD AEH &o12 QA S E invokeStCl.
3.(S) orek CHE RHEDIM AH 2O JUCHH “D B ME DHSICHE
invoke &t Ct.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




5. Z M &Y = otLIE S EdSHTE

Use Case 5 ZHYY = otLIE A4S
Actor Customer

Type Evident

Cross Reference

Functions: R2.4,R 2.5
Use cases : “II= ZHIE &&#H&C}, “Ol

OIH
I:U

Pre-Requisites

HEH0| 2= &0 OFEHTY
HEiSt S22 M11Jt &Mool OFstCh

Typical Courses of Events

(A): Actor, (S): System

1. (A) It=EZ M= 0 dialButton=2, L EZ M= 18 dialButton 0|
Screen0il EAIZI0, AF=Z2 XL =2 N, 22X S oHLIE A E4SHCH
2. (S)IIEZNME HEe AL “IIEZME J& S £ invokeStLt.
3.(S) ZEZNE g AL “QIEZDE ANE HAEHCHE invoke

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

6. Jt= ZME ddisttt

Use Case 6. It= Z2NE M S
Actor Customer

Type Evident

Cross Reference

Functions: R2.5, R 2.7, R 5.1
Use cases : “Z2 M E F A0, “HEHE

KIS}

oo

-

Pre-Requisites

-Customer Jt Z2H &8 = ItE ZHE HEHGHOL

Typical Courses of Events (A): Actor, (S): System
1. (A) Customer = 9t& ZHIE RIdl, IS E = L0l =Lt
2. (S) Customer Jt FIEHZDI[0 AHESH HEI ZME E = U=
72 JtEQIX| 2 elstLH.
3.(S) ZHE S22 JtZ= Screens =ofl, 82 =0
4.(S) ZHl D0 ALZ2E JtES| MO S22 JtES ZHE =
U=AX| =IsHTY
5.(S) 2t ZNIE 2= 8L
6. (S) M1 E SUIOIE&tLt.

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2. JIEJI ZRNE & = 2l ST JIEQ H2R,“ZHE




F A LS invoke SHCE.
Line 3. JtE2| M0 SZ2 ItHZS ZHE = U2 2R, “EHE
F| A BHCF'E invoke SHCE.

7. 01532 EME &dstlt

Use Case 7.01535 ZHNE XS

Actor Customer

Type Evident

Cross Reference Functions: R2.5, R 2.6, R 6.1
Use cases : “Z2 M E FASICL”, “&E& AESDEI RE&HAl
SOl

Pre-Requisites - Customer 7t ZXH &8 = 2152 E ZHE HEAGHO0F 8L

Typical Courses of Events (A): Actor, (S): System
1. (A) Customer = 21 E 3 & E dialButton2 AIZ5t0, &6t |, &0l
HES 20U
2.(S)YEE oISIDE0 UoH, “dEst IESDEI RESHA
EH0IBHCI"E invokeSHLY.
3.(8) ST LUXIGHH OIEDE ZHE 250t SEE MSSHC

Alternative Courses of Events N/A

Exceptional Courses of Events Line 3. 1SS XIGHA 2=UHH AP XU L X6kl 2=
Screen0fl 22iE & )| HOZ =02t

8. Z2HE F Attt

Use Case 8. ZHE FAEtLt.

Actor System

Type Hidden

Cross Reference Functions: R2.6,R2.4,R2.5
Use cases : “II= ZHIE NHSICL""IESDE Z2HE NS

Pre-Requisites -JtE 2N, ESI3E 2R HE S 2R FHA0F LG

Typical Courses of Events

(A): Actor, (S): System
1.(S) ZJISH2Z E01Jt, Screen0fl LIEFHHCY.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




S IS MUE &oletlt
Use Case 9. &M KIS MDE & oIstHT.
Actor System
Type Hidden

Cross Reference

Functions: R 3.1, R 2.1

Use cases : “& M AHED| 0l A E0Hoe S5+E HESICE”
Pre-Requisites -8 XEDIIA ool S 28 Aol AU COFE XHED A T
AMEH S0l QA S SAUS [HOF ASHEICH.

Typical Courses of Events

(A1): Actor, (A2): DVMs, (S): System
1. (A2) & KHEDIC] THDE AIAEOIH ed &0t

2. (A2) RELE2 832 MOt G, THJt it LA &L
Alternative Courses of Events 1(a). Gt ST AHED IO &= SSAE2HH MO QICHD 2h=:=6t1
Mo gi8s ged=lt
Exceptional Courses of Events N/A
10. CHE A&l M1 E &elsttt
Use Case 10. CHE KD MO E = eIstC
Actor System
Type Hidden
Cross Reference Functions: R 3,2, R 2.2
Use cases : “S M AHED|0IA EHOHGHAl 2= SE+E S
Pre-Requisites - D] T2 JF S=0tHLE, S X0 A 2HO0HGHK] @ =
SEE AIZADL HEig 2018 A =L
-S2It AEE MEHOOFStCE.
Typical Courses of Events (A): Controller, (S): System
1. (A) GHE eSS0 A S22 HLEEE RF S
2.(S) Mt gllt= SEHE &2 3%, M1t Q= 22 A= A0 A
2el F =I|2tHS 2 SO0t2HC
3.(S) Mot =g 22, It ETHot= DVM el AEE MY LY.
Alternative Courses of Events 2 (a). 2t QESIDVM2 AdEJIOff 52 &= =252 &2, Mot
SiCt 2h==stCh
2 (b). 2t A F AIZ2F 014 SEO| SACHH, TH 2 JF SICHD 2t==8tCH.
Exceptional Courses of Events N/A

1.

AHEDC /IXIE 2 =L




Use Case 1. AFED2 |/IXIE 2=

Actor System

Type Hidden

Cross Reference Functions: R4.1,R 5.1
Use cases : “AZ HIE RIEHEILE”

Pre-Requisites - Customer Jt &2 HE 228t = AT 0{0F SHCY.

Typical Courses of Events (A): Actor, (S): System
1. (S) ALZ XD A EiSt 22 E EHlict= AHEHI|IS2| |XIE AFZ XA
Screens Soll, 2 =Lt
2.(S) AAE Rt HEiSH 22 E HOHGHAl 2= AHED|IS2| |IXl=
HAIGHAl 2 =L

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

12, HZME DSSHCL

Use Case 12. &2 HE &ttt

Actor System

Type Hidden

Cross Reference Functions: R5.1,R2.4
Use cases : "II= 2N E X EHCEH”

Pre-Requisites - ST RHEDIOA HOHSHA 2= 22 = &M 20 M2t 8l
S5t 8= S Of StC.

Typical Courses of Events (A): Actor, (S): System
1.(S) 2tE Z2ME & & ettt
2.(S) =R =E MH0l, Screen= Soll AFSXHOIH M EHCH

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

13. LS AISDEI KFSEHA| E0ISHTY.




Use Case 13. &8st AIEASDF KRE8HA| EOlsH
Actor System
Type Hidden

Cross Reference

Functions: R6.1,R 2.5
Use cases : "QI=3E A MIE &IEHSHC}”

Pre-Requisites

- CustomerJt &2 H0A 22522 UASIE=E PSS

Typical Courses of Events

(A): Actor, (S): System

1. (S) AtZ XDt dialButtonS AHZ0t0 & &Est QISZES E=E

QIZSZEIF LXIGHAl S=0H, & [

HAFZ XHOIH ed &=L

S) ALZ DL ASEE ISDEQ Hggt AISIDEDL Y XIGHHHA
P

Alternative Courses of Events

Exceptional Courses of Events

Activity 2143. Define Interaction Diagram




1.DVM== 2 &L

:Message

:DVM

:Controller

Actorl
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selectDVM(num)

getDrnkList(num)
drink_list

S

)

drink_list

displayDrinkList(




3. LTI Biists S22 Mu

X

: Actorl

selectDrink(dialMum)

:Controller

rot

:Dirink

opt J! [dialNum »=7 and dialNum==20]
H | selectOtherDVMsDrink(dialNum)

ref J (4. ST XTI|0IAH TSR] e =SS LS

opt ) i[current_stock == 0]

i checkOtherDVM(drink_info, cur_DVM_infa) ‘nlai I (10, CF = xF&7]2] JI‘H-T’-% zolsioh

ol il DMLt "

displayPaymentMenu()

4. 3 AEDIIUH A EOotAl 2= &=

10




:Controller

selectOtherDVMsDrink(dialNum]}

[
theckOtherDVM(drink_info, cur_DVM_irlf% ref J (10 CrE AHEH7(2] 7O E EEITHC
G eeeeenenenas DVM g =" *
proceedPrepayment() | ref (12. 4 EHE FRTCH
== = = =
5.2 4 &Y = otLIE HEdStLY.
% :Controller :DVM
Actorl

selectPayment{num)

5 alt J ! [num==0]

: ref J (6. FIE2H| E Tt

5 T um=1 TT 1T TTT1
: ref (7. 453 ZHE IS

[el=g]

" displaylnvalidinput |

ref ) (8. 2H E FH T
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6.7t= =

Actorl

:Drink

:Card

:CardPayment

:Controller
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9.8 M AHEI2 M LLE &Qlstlt.

:Drink

:DVM :Drink

getDrinkStock{drink_info, cur_ DVM _info)

getStock(drink_info) :

................ éiul-(""""""""-
. current_stock =
= 1L = = =
10. CHE NEDI[C] D E & eletll.
:Controller :DVM :Message
6heckOtherDVMsStock(drink_info, cur_DVM_info)
makeMessage(src_id, dst_id, msg_tyipe, msg) o
r:. .............. S-.EO-‘;E!B} a:g'&éééfm-és:s'éég .‘; .............................................. U

requestStock(stockBroadcastMessage)

getDrinkStock{drink, cur_DVM_info)

R stockResponseMessage I—l

stockResponseMessage

opt ] [InStockOrMot == false]

outOfStockMsg

accessible_DVM_List

14




11. X

&

18 AXE EH =L

:Controller

:DVM

:Message

loop (0, count) )
[count < DVMList] | :
s—.hOWDVMsLocanon{accesmbIeD\-"MLE.t): i akeMessage(:src_i d, dst_id, msg_type) |
e g A I
getlLocation(locRegMsg) o '
- makeMessage(src_id, dst_id, msg_type, msg) _
HEEEEEEEEEEEEE T aeRalisg T :
address
displayLocationList{locationList)
ref J(1. DVMEE =2cECh
o

15




R

12. &Z2HME &N

02
ol

Ct.

:Controller

:CardPayment :Card

:DVM

:Drink

: Actorl
insertCard(card_num) — card_info = getCardinfo(card_num)
i " »r- isAvailable(card_info) !
€ card_avallable U
i opt ) : [card_type == false] : : ; ;
; ref (8. 2H & #23h § § : §
balance = getBalance(card_info) ul
opt ) [balance_info < price_info]
; ref (6. ZHE T2 i i : i
price = getPrice(dnink_info) i
updateBalance(price) L |—|
generateCode(drink_info) T
| IR RRRRRRRRRE R I
: IcodeLis‘t = addCode(code) :
i ref J (11 AtE7|2l 2|72 26iFED : i
I: showDVMsLocation(accessibleDVMLIst) —) ( TE ) ! '

16




:Controller

checkCodeAvailable{ode_num)

loop (0, ) ) EﬁsCodeAvailable 1= trug]

1sCodeAvailable = checkCode(code_num)

opt ) i [1sCodeAvailable == falsg]

displaylnvalidCodeMsg

ref (8. 28 E F£THCH

17




Activity 2144.

Define Design Class Diagrams

( N
Message
src_id : int
: refer to
: has-have dst_id - int
1 r msg_type : int
Controller
createMessage(src_id, dst_id, msg_type) : Message
code_list : List=Code=
createMessage(src_id, dsi_id, msg_type, msg) : Message
currentDVM - DVM <
stateBroadCastMessage : Message 1
stateMessage - Message DVM
accessible_DVM_list : List=DVM= state : Boolean
card info : Card drink_list - List=Drink:=
codelist : List<Code= id :int ;
address © int .
startDVMSystem() : void Drink
1 stateMessage : Message o
displayDVMList{) : void name - String
Code selectDVM(num) : void - requestDVMState(stateBroadCastMessage) - Boolean price - int
— . o ) 1 20 )
code - int displayDrinkLIst(drink_ist) - void getDrinkList(num) : List<Drink= stock - int
drink : Drink selectDrink{dialNum) : void getDrinkinfo(dialNum) : Drink

getDrink{code_info) : Drink

*

1 1

CodePayment

code_info - Code

isCodeAvailable : Boolean

codePayment{code_info)

selectOtherDVMsDrink(dialNumy) : void

displayPaymentMenu() : void
checkOtherDVMsStock(current_drink, cur_DVM_info) : List=DVM=
selectPayment{num) : void

displaylnvalidinput() : void

insertCard(card_num) : void

enterCode(code_num) : void

getCodelnfo(code_num) : Code

deleteCode(code_info) : Listzcode=

displayCancelMsa() : void

checkOtherDVMsStock(drink_info, cur_DVM_info) : List=DVM=
outOfStockMsg() - void

addCode(code) : List=Code=
showDVMsLocation{accessibleDVMList) : void
displayLocationList{locationList) : void
checkCodeAvailable(code_num) : void

displaylnvalidMsg() : void

18

requestDrink(drink) - void
provideDrink() : void
getDrinkStock{drink_info, cur_DVM_info) : int

requestStock(stockBroadcastMessage) | Meszage

getlocation{locRegMsg) : int

CardPayment

basicCardList : List<Card=
drink_info : Drink
price_info : int

1 | balance_info - int

isCardAvailable(card_info) : Boolean
getCardInfo(card_num) : Card
cardPayment(card_infe, drink_info) : void

generateCode(drink_info) : Code

"

getMame() : String
getPrice : int

updateStock(count) : void

getStock{drink_info) : int

balance : int

card_available : Boolean

isAvailable(card_info) : Boolean
getBalance(card_info) - int

updateBalance(price) : void




Activity 2145. Refine System Architecture

|
DVM Software
|
Application Logic _|
+ Controller Gul
+ Message
+ CardPayment + JLabel
+ CodePayment + JTextField
+ Card + JPanel
+ Code + JFrame
+ Drink
+ DWM
J I ]
VM Window 10 Hardware
EN|
DVM Hardware
1 1
Out Space ‘ Main Screen
1

Card Reader

19




Activity 2147. Perform 2040 Traceability Analysis

Essential Use-case

Operation

Method

Class

il
111
X
I

[11[1]

-

ot

L]

_|'_I

1: Rezponse My State

(13

il
]3]
i}
|
m

2: Select DVM

i:vnid stariDVM Sy stemi)
woid displayDWMList()

e
il

[1[3]
1]

I 18 ra et

3 Select Drink

!
=
il
'k
o4
ol
ot
a1
uju
rx

ju
ol
1

4. Select Payment

B

5. Inzert Card

-3
1]k
o]
In
&1
fufu
H
ok
ol
0

6. Enter Code

7' Get Location

W]

— void selectDWVM{num)

woid displayDrinkList(dink_list)

woid selectDrinkidialMum)

woid selectOtherDW MsDrink
{dialMum)

List=DWVM=
checkOtherDWMsStock
{current_drink, cur_DAM_indio)

woid displayPaymenthdenu()

woid proceedPrepayment|)

woid selectPaument(num)

woid displaylnvalidinput()

woid insertCard{card_num)

woid enterCode{code_num})

Code getCodelnfo(code_num)

List=Code=
deleteCode(code_info)

woid outOfStockMsg()

List=Code> addCode(code)

wvoid showD'VMsLocation
|acoessibleDWNLst)

woid displaylLocationlist
{locationList)

woid checkCodefvalilable
{cade_num)

woid displaylnvalid Msg()

Boolean requestDviSiste
(staieBroadCastMessage)

List<Drink> getDrinkList{num)

Drink getDrinklnfo{dialMum)

woid requesiDinink{drink)

woid provideDirink()

fint getDrinkStock
{drink_imfo, cur_DAM_info)

Meszage requestStock
[stockBrozdoasthlessags)

nt getl ocation{locReqMsg)

Controller

DM

Viezzage cresiellessage(src_id,
dst_id. msg_type)

Vizzzage cresieMessage(sro_id.
dst_id, msg_type, msg)

Message

Boolzan
sCardAvailablefcard_info)

3 |
Card getCardinfo{card_num)

pvoid cardPayment
{card_info, drink_info)

Code generateCode(drink_info)

1 . o
Boolean isAvailable(card_info)

I .
nt getBalance(cand_info)

r =
woid updsteBalance({price)

String getMame()

nt getPrice()

woid updateStockicount)

nt getStock(drink_info)

CardPayment

Drrink

Drink getDrinkicode_info)

Code

J . -
codePayment(code_infa)

CodePayment




