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Activity 2141. Design Real Use Cases

1. MHIAE Al&E ST

Use Case 1. MEIAE A& EHCH
Actor Customer

Type Evident

Cross Reference

Functions: R 1.1, R 1.2
Use cases:"DVM M EHZ XSS}

Pre-Requisites

N/A

Typical Courses of Events

(A): Actor, (S): System

1. (S) 3120l &% DVM 222 20 &=L},

HH

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

2. DVM HEiS Al stLt,
Use Case 2. DVM HEiS XIEHBICY
Actor Customer
Type Evident
Cross Reference Functions: R 1.2, R 1,1
Use cases “AH|AE Al ZHEHCY
Pre-Requisites N/A

Typical Courses of Events

(A): Actor, (S): System
1.(A) Customer Jt(1~821)DVM 2 dialButton 2 Solf & & &HCH.
2.(S) & E4E DVM AI&%‘% AEEHC

3.(S) dE&HE XHEDI2 22 HlwE Screens Sol 20 =LH.

0l M 1HRE 7HdialButton Ol S XHEHD| E0f 220/, 8 FH
20 dialButton Ol &M AtetI|0IM 20HGHAl 2= S= Ui=O0IC

Alternative Courses of Events

HSE LEEAN0 2F HIAIXE ©<1) DVM =522

1(a). 1
EOPHZL

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 KSHSHCE "2 M 28 = oiLIE
HSERSHCE "SI0 AHED |2 TH D E SHoIstCE " THE AHED S| TH A E
SHOoISHTE”

Pre-Requisites - 8A 200HK12 S5 SFE 20L0t St

Typical Courses of Events

(A): Actor, (S): System
1. (A) Customer Jt & KHEHD
Soff, S ESHC

[0l £t0Hot= S &4 E dialButton S

2.(S) “@A A2 ¢ Aag FFT) 2 invoke HCH
3.(S) Brek S AHED[Ol XH Jb ACHH, “Z2 M &Y = otUE
S EHSHCE E invoke StCY.
4.(S) 2 ST RHEED|0f T 20 SICHH, “CHE RHED1 2] TH D AHEH
2olg QA SHCI'E invoke StCH.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

4. 3 XHEDIHAM EHOHGHAl 2= =22 AE T

Use Case 4. ST RHED|OIA EHOHGHK] 2= S 5+E AT

Actor Customer

Type Evident

Cross Reference

Functions: R2.2, R 1.2, R 3.2, R5.1

Pre-Requisites

Use cases :"S& MBS XSS "2 H &Y A8 H=E
BOHECL" & A7) ol Al A2 g e gls A s A AA &
&g}

-HH 200HKC 28 EFE 2010k 8L

Typical Courses of Events

(A): Actor, (S): System

1. (A) Customer Jt S H KHED|0IA EHOHGHAl &= S = =Z dialButton
£ Soll, dE8sHCt
2.(S) “CE RHED|2] 1D & &tolg R SIS invokedtLt.
3.(S) otk CHE RHEDIM A 2O JUCHH “A B ME HSCHE
invoke &fLt.
Alternative Courses of Events N/A
Exceptional Courses of Events N/A




5. Z2H 28 = otUE dEetTE

Use Case 5. Z2MeY = StLIE A ST
Actor Customer

Type Evident

Cross Reference

Functions: R2.4,R 2.5
Use cases : “II= Z IS &S}, “0l

OIH
I:U

Pre-Requisites

S0l 2= Tl 01Okt
St =2 MOt =THHOFEHCH

Typical Courses of Events

(A): Actor, (S): System

1. (A) II=EZ H=1H dialButtonS, 2 = Z M= 28 dialButton & 0|

ScreenOil EAIIOf, AFR X} FIEZH, RELM = 5HLIE MEBHT.
2.(S)IEHRE NS HS “IISZHHE B = invokeBtCH.

3.(S) ZEZNE HHE FeUS2E BNE

LSS E 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 HIE FASHCL, “HZME KI&SHCLH”
Pre-Requisites - Customer Jt Z Al &8 = It& ZHE & EHGHOF StCE.
Typical Courses of Events (A): Actor, (S): System
1. (A) Customer = 2tE ZHE ?lol, ItEE It SZD|0l Z=C0
2. (S) Customer Jt FIEHZDI[0 AFESH HEI ZME & = U=
Z=20| JIE QI K| &QIBHT}.
3.(S) ZH S0 At JIEL M| 222 JHAS ZHE =
[l &elsttt
4.(S)JtE & NE AOIOIE SHCt.
5.(S) M2 E AUIOIEEHTY.
4.(9)JI= Z2HE 225t, SSE MBeH
Alternative Courses of Events N/A
Exceptional Courses of Events Line 2. JIEJI ZHE & = 8l= ]S 3tEQ F2, “BNE




F A 8tCEHE invoke SHC.
Line 3. JtE2| 0| 2 E2 =S ZHE = U2 22, “ZHE
F 28I} S invoke 8HCH.
7. 0153325 ZME &dstlt
Use Case 7.0153E ZHME XS
Actor Customer
Type Evident
Cross Reference Functions: R2.5, R 2.6, R 6.1
Use cases : “Z M E FASICL”, “&E6t AESDEI Ra&HAl
SHolstCt.”
Pre-Requisites - Customer Jt ZXH &8 = IS2E ZHE HEAGHOF 8L
Typical Courses of Events (A)' Actor, (S): System
1. (A) Customer = 21E 3D E(x= Xt ChAd Xtel)E dialButtonS AFE6HN,
gedst §, =2 HES 20
2.(S) ¥ & AEDEI RS EHX| EOISHC.
3.(8)2BDEI REoIH EDE ZHE 255t S = HSSHL.
Alternative Courses of Events N/A
Exceptional Courses of Events Line 3. ISR CDI SE6HAl ECHH AISX0IH S&6HA *CHD
Screen0fl 224&E £ x=J| gtHOZ =02t
8. Z2HE FAstlh
Use Case 8. ZME FASHC
Actor System
Type Hidden
Cross Reference Functions: R2.6,R2.4,R 2.5
Use cases : “II= ZHIE MG "IESDE Z2HE JN&SEHC”
Pre-Requisites -JtE 2N, ESI3E 2N HE S 2R FHA0F LS

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




A KHED[C] M D E &olstlh
Use Case 9. &M XtEDIC] TH D E =QISHT.
Actor System
Type Hidden
Cross Reference Functions: R 3.1, R 2.1
Use cases : “81 M AHEDI|0IA EtOHcte S S5 AEUEHLE”
Pre-Requisites - S REDIUA HOHote ST E SESHHL THE RHEDIHIAH T2
AEH S0 RS B S e A&
Typical Courses of Events (S): System
1.(S) currentDVMol LYY2 SZ 9| stock= & QIS
2.(S) =2 222 M1t JUCHH trueE BHEHSHCE
3.(5) a2 C’EOI MOt SICHH, falseE BtatstCh
Alternative Courses of Events N/A
Exceptional Courses of Events N/A
10. CHE D12 TH L E =Rl st
Use Case 10. CtE D2 TH D E EHoIsHT
Actor System
Type Hidden
Cross Reference Functions: R 3,2, R2.2
Use cases : “SI X AHED |0l EHOHGHK] 2= SE+E ST
Pre-Requisites - AHEDILl 20 2ot AHLE, S M KHED UM EHOHSHK 2=
SEE MERDII HEE ZR202 A=A =T
-2t A EHE AEHO{OFSHCE.
Typical Courses of Events (S): System
1. (S) TtE HEI|ISUHH NetworkE Soll i =S=2 MLEEE
L E B
2.(S) MJt gii= S862= 2= &2, M1t gilt= A= AAS X0
2el F =J|stH2 2 SO0H2HC
3.(S) Mot EME 2=, M1t EMol= DVM 2| AEE MY,
Alternative Courses of Events
Exceptional Courses of Events N/A




1. NEJIS ?XEE

04 =Lt

Use Case

1. D12 /AXIE 2EHE0

Actor

System

Type

Hidden

Cross Reference

Functions: R 4.1,R 5.1
Use cases : “&Z2 HE &&stC”

Pre-Requisites

- Customer J} 82X E 258t = AHZHOF

ol
O

Typical Courses of Events

(A): Actor, (S): System

1. (S) AIAEI0| AFZ XL Heist S28 iliots AHEDIIS2 2IXIE
AL XHOIHI Screens S0 20 =L
tOHSl= DVMS O WIERI2E Sdl

2. (S) AFZ XDt &'i*é* S22 Tl
Iocation HIAIKIE Ct.
3.(S) sgg= IHIAIII Soll AXNEEE =0 screen=2 Sl

r&"

iy

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

12. HZ2HE el
Use Case 12. 4 ZHNIE M B
Actor Actor
Type Evident

Cross Reference

Functions: R5.1,R24
Use cases : "ItE ZHIE &&HStCH

Pre-Requisites

- ST AHEDI0 A 2HOH
St ST 01 0F St

PN

2
rr
00

S E=S A0 M2t =

ol

-

Typical Courses of Events

(A): Actor, (S): System
1. (A) ItE Z2ME &St

2.(S) oI5 =E MAH, Screens Sall ALFS X0 H & St

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




Activity 2143. Define Interaction Diagram

1. ABIAE AIE ST

% Controller Other DVMs DVM

: Actorl

startService() loop (0, count) [count < DVMLIst]

[

getDVMLIst()
getiDg L

Ammma e

id

getAdrress()

€ dress T U

ol e BVidinfe T

...............................

ShowAlIDVMList

2.DVM &&= &St

/!i :Controller DVM

: Actorl
' selectDVM({num)

getDrinkList(num)

: displayDrinkList{drink_list
... displayDrinkList(drink isf) | INEENE I LTI .
: e drink_list '




3.

& ARET Ol

£ OH

Ol
fir
1o
i
>

R

:Controller

: Actorl

selectDrink(inputNumy)

i

:DVM

opt J! [dialNum >=7 and dialNum=<=20]

! selectOtherDVMsDrink(dialNum)

ref ) (4 =W ATII0M HORSIA| R S2HE UHTLL)
checkburrentDVMsStDck(drinkﬁinfo. cur_DVM_info) rllef (0. 8§ AEt7|o] o= Zelatt)

= M AHET Ol

K T

% :Controller

Lifelinel:

+ selectOtherDrink{dialNum)

Actorl

checkOtherDVMsStock(selected_drink, currentDVM) ref

opt JE [accessible_DWM_list == null]

ref

e 288

FHaTLh

Praceed Prepayment

(10. CHE At

710 o=
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6.7l Z2ME

/!i

: Actorl g H
i inseffCardfcard_nlm) > ; card_info = getCardinfo(card_num) ] : :
! cardPayment(card_info, drink_info) _ ! isAvailable(card_info) : :

opt ) [card_available == false]
3 § ref (6 BAIE F2T) i i

balance = getBalance(card_info)

price = getPrice(drink_infa) o
i : opt J i [balance = price] : : |—|
! : ref (8. EHE F=THY) : : :
! : updateBalance(price) = :
: ; requestDrink(drink_info): o :
: : ; 1 "] updateStock(drink_info}
F ................................. E ......................................... .I.. 'l';f-a\',]&é'[iﬁﬁl} .............................. :. .................... E
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7.01532E ZXNE &gt

‘ Code ‘ | DVM ‘ ‘:OtherD\FMs‘ ‘ Drink |

2 [
Lifelinel: Actorl

lopt JcodeAvaitable == false]

ref (8. EAEF F-THDE)

: I code_info = getCodelnfo(code_num)
- codePayment{code_info)

enterCode(code_num)

codeAvalable = checkCodeAvailable(code _num) -

getDrinkinfo(code_infa) |

drink_info

drink_info

i..(__.____.____.___

requestDrink(drink_info, currentDVMIndex)

i : ; drink_info 'U
i deleteCode(code_infa) : i .g RasaRamaeniy
: H : updateStock(girink_info)

R v L O O A =LI

provideDrink

8. 2N E F A

ot
[

o

:Controller

» Actorl

Return to Start Menu

e e Ry i S,

12



9. et THUE

:Controller

' checkCurrentDVMsStock(selected_ drink, currentDVM)

-

2 OItLY,

:OtherDVMs

R L e T LT P E e P P

current_stock{boolean)

getDrink_list()

drink_list

Lo L T TP e R T

13



:Controller

10. CHE XHEHD| 2

:OtherDVMs

cherkOtherDVMsStack(drink_info, cur_DVM_inf )

11.

:Controller

= T —

M DE S0l &L,

Q: ......................................

accessible_DVM_list

responseStockMessage

:0therDVMs

‘Network

how Location

createMessage(src_id, dst_id, msg_type, msg)

message

‘Network :DVM :Message :Drink
createMessage(are_id, dst_id, msg_type, msg) J
T P A A B e e o ot e ;
stockéroadcastMessage ! !
req astBroadcastMessage(stockBroadcastMtissiage}
» makeSmckResponseMessaQE{SrC_id_') : drink = getDrink() 1

:DVM :Message

loop (0, count) )

[count < accessible VM _lisi]

locationRequestMessage

requesthormalMessage(location Rg_ql@lestl"v’lessage)

icreateMessage(src_id, dst_id, msg_type, msg)

makelocationResponseMessage(src_id) :

responselocationMessage(message)

message

locationList

14



12. &Z2HE &

StLCt.

% :Controller :CardPayment :Card :OtherDVMs :Drink
Lifelinel: Actorl
insertCard(card _num,isPrePaymeni=1) : '
: > getCard_available(card_num) _ | 5 ; 5
card_available
opt [Icard_available] J getCard(card_num) | : |
: 1 L : '
5 ref ) (3 ZH= F==Ct) L | | cam || E i
a getBaianced b | s
balance :
: ‘S kT i i sl il ot i ek il i ]_I : ;
: : cetPrice() : : :
: ; price ; :
uhal it ke ol o sl st e iy ey -y [ S e B RO AR A O -0 A A A
: opt [ balance = price ] )
H 1 1 | H |
; |ref JeE aw;—%&atﬂ ; | i |
updateBaJani:.e(pri;ce} _
: generateCode(selected_drink) U : i
: code 1 s ; s
§ Faﬂdc‘,ode(mde}l E 5 i 5
[ getDVM(cufrentDVMindex) |t
{'.urrd:;-mDVM |
showAccessibleDWMsLocation(agcessible_ DVM_list, currentDVMIndex) o H :
locationsListStr 5 | 5
L: prePaymentReasult Tk T R A R B B : i
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:referto
: has-have

Activity 2144. Define Design Class Diagrams

-
Controller
code_list : List=<Code= -
currentDVMindex : Int
accessible_DVM_list : List<DVM= DVM
card_info - Card state - Boolean
otherDVMs - OtherDVMs drink_list : List=Drink= Drink
selectedDrink : Drink id:int name : String
cardPayment . CardPayment address : int price - int
network - Network stock - int
Code codePayment - CodePayment
imgURL : Strin;
code - int startDVIMSystem() : void getState() - Boolean < ¢
- .
drink - Drink selectDVM(num) : void — setState(state) : void getName() : String
selectDrink(dialNum) : void j——————{ getDrinkList() : List=Drink= setName(name) - void
getDrink() : Drink N P
insertCard(card_num) - void getld() - int getPrice() - int
etCode() - Int
g 0 addCode{code) : List<Code> setld(int) : void setPrice(price) : void
P - getCodelniolcode_num) - Code getAdress() - int getStock() : int
odePaymen . .
delsteCode(code_inTo) - List<code» setAdress(int) - int setStock(stock) - void
code_info : Code P N - .
checkCodeAvailable(code_num) * void makeStockResponseMessage(dst_id, stock) : Message getimgURL() : String
isCodeAvallable - Boolean responseSiockMessage(network, message) - int setlmgURL(ingURL) : void
codePayment(code_info) : Drink getLocation({locRegMsg) - int updateStock{count) - void
{ OtherDVMs
CardPayment
dvmList : List=DVM=
basicCardList : List=Card>
network : Network
drink_info : Drink
price_info - int init() - void Message
balance_info : int etDVM(index) : DVM src_id - int
getDVMLIst() : List=DVM= dst_id - int
isCardAvailable(card_info) : Boolean =
checkCurrentDVMsStockiselectedDrink, currentDVM) - boolean msg_type - int
getCardInfo({card_num) : Card =
checkOtherDVMsStock(drink_info, currentDVM) : List<DVM= msg © String
cardPayment(card_info, drink_info) : void
requestDrink() : String
generateCode(drink_info) : Code getSrc_id() : int

balance  int

card_available : Boolean

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

updateBalance{price) : void

show, DVMsLocation(;

DVMList, currentDVMIndex) : String

Network

requestBri

requestNormalMessage(message)

int

responseNormalMessage(message) - int

) - List<DVM=

handleStockRequest(src_id, msg) -

responseBroadcastMessage(message) : int

List=DVM=

handleLocationRequestisrc_id, dst_id) - int

setSrc_id(src_id) : void
getDst_id() - int
setDst_id(dst_id) : void
getMst_type() : int
setDst_id(Msg_type) - void
getMsg() : String
setMsg(Msg) : void

createMessage(src_id,dst_id, msg_type) : Message

createMessage(src_id,dst_id, msg_type msg)

Message

16




Activity 2145. Refine System Architecture

|
DVM Software
I

GUI
+ JLabhel
+ JTextField
+ JFrame
+ JButton
+ JPanel

+ JOptionPane

|
Application Logic

+ Controller + Message
+ Code + Drink

+ CodePayment

+ Card

+ CardPayment

+ DVM

+ OtherDVMs

+ Networks

] 1

Qs JVM
+ Window 10

Activity 2147. Perform 2040 Traceability Analysis



Essential Use-Case

Operation

1 Response My State

Method

Class

>
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ok
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2 Select DVM
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1)

n

3_Select Drink

4. Select Payment

5. Insert Card

&. Enter Code

void displayDVMLIst(}

int selectDrink{int dialMum)

String insertCard(int card_num, boolean
isPrePayment)

ArrayList=Code> addCode{Code code)

String enterCode(int code_num)

7. Get Location

]
In
it
2y
w3
N
i3
ot
le_

Code getCodelnfo(int code_num

ArrayList=Code> deleteCode(Code code_info)

void outOfStockMsg()

void displayl ocationList{AmrayList=<Integer=
locationlList)

boolean checkCodeAvailable(int code_num)

DVM selectDVM(int num)

int getCurrentDVMInde:x()

int selectPayment(int inputMum})

Controller

Message requestStock(Message
stockBroadcastMessage)

Message requestLocation(Message
locationRequestMessage)

cid
dsi_id, int stock)

int respo Ky gel network,
Message message)

void updateStcok(Drink selected_drink)

makel ge(int
sre_id)

int responselocationMessage{Network network,
Message message)

DVM

int getCard_num()

int getBalance()

wvoid updateBalance(int price)

Card

wvoid init()

boolean getlsPrePaymeant()

Code generateCode(Drink selected_drink)

Card getCard(int card_num)

Boolean getCard_available(int card_num)

CardPayment

int getCode()

void setCode(int coda)

Drrink getDrink()

Code

Code getCode_info()

void setCode_info(Code code_info)

Boolean getCodeAwvailablel)

void setC i Boolean cod: ilable)

Drink codePayment{Code code_info)

CodePayment

String getMame()

int getPrice()

int getStock()

woid updateStock()

void setimgURL(String imgURL)

Drink

Message createMessage(int src_id, int dst_id,
int msg_type)

Message createMessage(int src_id, int dst_id,
int msg_type, String msg)

Message

boolean checkCurrentDVMsStock({Drink
selectedDrink, DVM currentDVM)

ArrayList=DVM= checkOtherDVMsStock(Drink
drink_info, DVM currentDVM)

String requestDrink{Drink selected_drink, int
currentDVMIndex)

Siring
showAccessibleDVMsLocation{Array List<DVM>
il gt in rren I

OtherDVMs

[int requestNormalMessage(Message message)

ArrayList<DWVM>
requestBr -asti age(h
broadCastMessa

4

prurayList=DVM= handieStockRequest(int src_id.
String msag)

b intn Broac
message)

int resposneMormaiMessage(Message
message)

int handleLocationRequest(int src_id, int dst_id)

Network




