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2041 Design Real Use Cases

Use Case
Actor
Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

AMNEXIL ZINISFHANM AIEDE HES HEEIH, IEDEE
REsDEY B, MY 2SS E MBSt

Primary

Functions: R 2.1, R 3.5

Use Case:

N/A

(A): Actor, (S): System

1. (A): 2IS2E LG E ST

2.(S): EDEE YHY= sIHES Y20

3. (A): 20 IZSDES L HEH

4.(S): IE2E=E HESHCL.

5.(S): €XIot= 2 EI A=K Z=C. (A1)

6. (S): &€ Xlot= REIF UAS Al, ol & Authentication code0ll
AE RO A M S 8HCH

Al. 2XlotEs ZEIH QIS ER, 2R LH/USS L1 S

o

kU

item code 2t 2 X|5t= S = E item num<)

kU
In
==
e
1y
o

_I?:_
rr

[wl
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2041 Design Real Use Cases

Use Case
Actor
Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

2.9l &2
User
ST POt AT AAZXAHH IIEE SL =0

ARSI ZDISHEH0IA S8 701 HHES d=otH, JIE BISE Y2 =1

Primary

Functions: R 1.1
Use Case: 3. 9= RS54 &0l

N/A

(A): Actor, (S): System

2.(S): JIC HEE Qags 5102 ().
3. (A): 3100 JI= BB = 92l

4.(S): = BiS=E HE
5.(S): IICAN REE @
6. (S): true R E5ICHE HED

Al false # S0t BEli=s 20t gtatd 22, 2R 2SS LD IIEHS HYEHE R

N/A



2041 Design Real Use Cases

Use Case 3.JlIE Red =0l

Actor Card Company

Purpose SE IIHEI RS IS X A ALSHCH

Overview JEAE IE HSI RSN DAIGHD Z2E AAENH =0
Type Primary

Cross Reference Functions: R 1.2

Use Case: 2 9IE £¢!

s

sSot ==

o

ol S &

g

Pre-Requisites ANAE IHE Ch.

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

1. (S): card numberZ Card Company0il Al & 2!IC}.

2. (A): €& card number)t cards.txt0l £ St= Xl & AtEHCH.
3. (A): trueffalseZ =X ({22 2 2ICh

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




2041 Design Real Use Cases

Use Case
Actor
Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Excentional Courses of Events

4.3IS 2HE 22 43

Primary

Functions: R 5.1, R 3.5
Use Case: 5. & XHEHD| 1D &0l 6. ItE

IEIt R R SH

g

Ct.

(A): Actor, (S): System

1. (A): AEXtE item HS 2t FONE NS

. (S): VM_Controller 24 Xl 0l AtE X+t 2
(S): Usecase 5. & XHEHD| 1 =012
(S): MAJt EM&tlhe H L truedt Bt

5.(S): tE Z M0l &S Ch= & true

=20

2
3.
4.

rk&"

J

SOkl &2 242 2, item H
A2. T DJF =MoHK] 2 Che & falsedt Bt

E1 9IS 2 W0 AgHsH s A B false D} Bl

EN|

SN2 Y gr=C}.
FEhe| O Usecase7 EFXHED] TH D &I S RISHSHCE



2041 Design Real Use Cases

Use Case

Actor None

Purpose LACHE S22 SFYA =0l HE WIS =2lohA T2 =L

Overview S e[S THDE =t0I5t0 AFZAF Jots 2132 =5 =2 W=
Type Primary

Cross Reference

Function : R 3.1
Usecase:4.9l1= Z2HMZ S8 +8,9. 82 H 2F

Pre-Requisites

L0
b
o
o
ot
o
1
el
]
0

ANEXIL SSE s Ol HLE EERHEDINAM T &0l F

Typical Courses of Events

(S) : System

1.(S) & item2 1St S THEDI[0 U= X2t LAE item =0 &M XD IOl
(E1)

2.(S) M0IM =&2t3 Xt 8tlh.

Alternative Courses of Events

N/A

Exceptional Courses of Events

0l
mjo
e
pull
]
i

E1. 2+ = item B3I &M AEII0 8ls B HUL 80| 2=0tH M8l




2041 Design Real Use Cases

Use Case 6. 7tE Z Xl

Actor Card Company

Purpose Z MIoHOFGH= total 22 ILEAM 2 ME QEEHCH
Overview total 8= JFSAHOl MISot0d E&toti 2 ME M SHCE.
Type Primary

Cross Reference

Function : R 1.3
Usecase: 4 IIE 2Nz 88 =4,8 d&Hl

Pre-Requisites S XEOIO DI EWBHLE AR IO MRS 5|26 2D SHEHCH
Typical Courses of Events (A) : Actor, (S) : System
1.(8) & = X2 ZHOHIIE IHEAMUHH 2 F 6.
2.(A) REPS 2047} IS XHAUS Bl DB, (E1)
2 1 MMZ HHO0IESHD ZH 832 (S)0 BHatStLh.

3. (A) It &= XtZ ot
4.(S) 2H RS =l

Alternative Courses of Events

N/A

Exceptional Courses of Events

E1. Jt= &0l =0t ZHMAEE A A0 eHetetCh




2041 Design Real Use Cases

Use Case 7.EF XHED| WD &l

Actor Other VM, User

Purpose CHE XHEDIS M E &IsHTt

Overview MEXIL FO0HGHD A Sl SEJF 8T XHEDI0 AL CHE RHEDI1Q THDE &It D, JHE D2 XD RAXIE LeA=0 82 H
Ol 25 Z2lstHCt.

Type Primary

Cross Reference

Functions: R3.2, R6.1
Use Cases:

Pre-Requisites

g

AFZXHOF A 0HotL] Jb 8T XHEDIOA WO 610D B#HE 2

i ote 82

Typical Courses of Events

(A) : Actor, (S) System

1.(S): Ct& XHED| 0l broadcast msgE Sall 1) &0l QA HAIXIE
2.(A): CHE KTHEDIE0] S HAIXIS & TEIH YL (E1)
3.(S): AFEXIt JIE S= = 01&S HDE RO S8 VMOICH HME 4456t
4.(S): ALEXH0IA SZH S 222t SAIU Ot I MHEIIQ RIXE SHSH.
5. (A): HZHE 3Ydt= B2, yesHES FEL (E2)

SO

ANel JIEez &

& list2 2elstit.

Alternative Courses of Events

N/A

Exceptional Courses of Events

E1. 2 XHEDIQ MO0
E2. Al2XJF noHES

—
s




2041 Design Real Use Cases

Use Case 8. HZHl

Actor Other VM, User

Purpose HZHE Sof B I HOE Ol 2SS0 SHE JHEII0 OtA =28 & = U &L

Overview CHE THEDI0 20 A= =0l CHoH AFZXDE Olel ST XHEDI0A ZHE TEstD oY XHED|Q AKX 82 ASIEE AFZ XA
QA ECH

Type Primary

Cross Reference Functions: R2.2, R4.1, R 6.1
Use Cases: 6 It= Z Xl

Pre-Requisites MEXIL B2 HE 526t 22

Typical Courses of Events (A) : Actor, (S) System
T1.(S): XH_’JF U= MBS S IHE I I SZ2HE RESH= HAIXIE ZAISHT.
T2.(A): 842X 2 HAXE =48 PEDIJP ololl Cist S & HIAIXIE 2Lt (A1, E1)
T3.(S): &2 Mt Jtsdtlh=s S0l = 22, Use Case 6= &l A EHCE.

Alternative Courses of Events Al 82O 2Its6tthe S0l LAL SE HEIINA 50 SE HAMXIDL X 2= 22, T12 S0t MAJt A= HEHI|IE 5 1
OS22 J2 MEDIN &2 ME QAEStE HAIKIE LAISHT.

Exceptional Courses of Events E1. 2Ot U= AEISEUHH BF A2 QES JASIA2L A2 dZH I 2ItsSotlle SEHS 2EURS 22, Mot i8S L2l
Z)|gtHOZ2 0| S8EHC.




2041 Design

Real Use Cases

Use Case 9. 842N 2F

Actor Other VM

Purpose GEVMEZRH HZ2HM R8s &=0

Overview CE VMOIA 22X A2 2o 2 H Jis (20 s S HAMXIE CHE VMO & &I SHCE
Type Primary

Cross Reference

Functions: R 4.2

Use Cases: 5. & AtEHD| M2 &0l
Pre-Requisites N/A
Typical Courses of Events (A) : Actor, (S) : System
1. (A): GHE HEDINA 82 H ¥ S 8L
2.(S): &&H K& HAIXIE s=&I8tC (E1)
3.(S) : Use case 5= &l & 5tLt.
4.(S): IEBZEE MESHCL
4.(S): dZH Jts W0 et EE HMXIE 220t 2 g VMOl 2 &I SHCH
Alternative Courses of Events
Exceptional Courses of Events E1.E22EZ2S XIIX EE 2R RS RAIEDH




2041 Design Real Use Cases

Use Case 10. ) BE 2F
Actor Other VM
Purpose CGEVMEZRH RFS ELOH D FE2E UL
Overview CLEVMRZRH M &0l QES 2o M F2 HAIKIE ZAIStCH
Type Primary
Cross Reference Functions: R 3.3
Use Cases:
Pre-Requisites N/A
Typical Courses of Events (A) : Actor, (S) : System
1.(A): D &0l @E S SHC.
2.(S): M &el & HIAIXIE =4I8tC. (E1)
3.(8): 3= 822 M2 L2 HAIXE CHE VMO ZAISHC.
Alternative Courses of Events N/A
Exceptional Courses of Events E1.Z2ES2 XI|X E2 8 RES AL




2041 Design

Real Use Cases

Use Case M. ML ES

Actor Admin

Purpose NEDIOA 2telote S8 52 M1E E56t

Overview NEDINA 22lole 82 SS2 HLE 8 9942 SHEHC
Type Primary

Cross Reference

Functions: R 3.4
Use Cases:

Pre-Requisites

Admin2 22| Xt pwE JHXI D JLO{ OF 8T

Typical Courses of Events

(A) : Actor, (S) : System,

1. (A): 22| KOt 22| Xt pwE & & St

2.(S): =& 22Xt pw2t Admin 28Xl 2] admin pw2t Hl W SHCH(E1)
3.(S): ZXlotH, [EIII F=ote S22 MLDE 99HE SHEEHLH

0

Alternative Courses of Events

N/A

Exceptional Courses of Events

un
H
Of
Ql
bl
62
rr
[wl

E1.22Xt pwIt LXIGHK &S 22, M2




2041 Design Real Use Cases

Use Case 12. ZJ| stH2 2 S0tI1D]
Actor User, DisplayManager
Purpose MEXIEHES $8 2R, =JIstHS S st
Overview MEIXIEHES FE Z2, T)IsHE S
Type Secondary
Cross Reference Functions: R 5.2
Use Cases:
Pre-Requisites N/A

Typical Courses of Events

(A) : Actor, (S) : System

1.(A): AFE XDt S HIES w20t
=

e

2.(S): 713

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2042 Define Reports, Ul, and Storyboards
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2042 Define Reports, Ul, and Storyboards
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2042 Define Reports, Ul, and Storyboards
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2043 Refine System Architecture

]
ul
1
Swing
7
Domain
1 1 1
Authentication Code VM_Controller Item
1 1 1
Admin Network Card Company
]
Technical
1 1 1
JVM Windows 11 Socket




2044 Define Interaction Diagrams

UseCase 1: UseCase 2: Usecase 3:

f : DisplayManager : CardCompany : VM_Controller : CardCompany

User

AuthenticationCode

1. clickinputCard(

2 validateCode(authenticationCode: smng)—Tj : - .
return : - . 5

1.clicklnputCode()

. UseCase3

opt codeResult == true

: 2 requestValidCard

: (card:String)

—4. deleteC ode: String; U : . <€-3. return cardResult:boolean

5. completePurchase() :
N M opt codeResult == true

usecase4

1.requestValidCard

(card:String)

Alt 1: opt codeResult==false : : :

6. showErrorMessage - : : T :
(errorLabel:JLabel) Dtl . N : :

Alt 1: opt cardResult:

<«-2. return cardResult:boolean- - -

: 4. showErrorMessage|
: (errorLabel:JLabel)




2044 Define Interaction Diagrams

sd use case 4 )

% ‘ :StockManager :DisplayManager :PaymentManager :CardCompany
User 1 - click submit button =

<

2 : selectStock(userinputitemCode:int, userinputitemNum:int\)

3 : result:boolean

ref use case 6

alt

[isSuccess == true]

4: printMSgAndMainScene("good deal"):

[isSuccess == false]

F 5 : failPayment()




2044 Define Interaction Diagrams

sd use case 5 )

:StockManager

' | 1 : checkStock(userinputltemCode:int, userinputitemNum:int)

opt checkStock is true )

2 : reduceStock(userinputitemCode:int, userinputitemNum:int)




2044 Define Interaction Diagrams

sd use case 6 J

:DisplayManager :PaymentManager

:CardCompany

1 : startPayment

2 : requestPayment

4 : paymentResult:boolean

alt

[paymentResult == true]

5 : printMsgAndMainScene("good deal”)

[paymentFéesIut == false]

: 6 : failPayment()

'
'
T

3 :isSuccess:hoolean




2044 Define Interaction Diagrams

sd usecase 7 J

| :DisplayManager

| :DVM

’ :PrepaymentManager

| :Network |

a: Request(int Userinput ode, int UserinputitemNum) !
: : 2 cﬂimStan(in{ clientiD, JSONObject msg) H
: ; 1 ;
loop (1,7 J U 3 requeststock() =
i 4 : receiveSotck()

: ; - putMsg(JSONObject msg)

: opt (msg_res_stock_msg_contentitem_num >= msg_req_stock_msg_content.item_num) )

: : 6 : generateVMList{int coor_x, [int coor_y, String id)

' 7 - prePaymentUI()(int x, int y, int id)

3 : nearestDVMcoordinate()
H —
H 9 : sontDVMList()

............................. >
11 : return coor_x :

12 : getY( :

[ ]

13 : return coor_y

{




2044 Define Interaction Diagrams

sd useoases)
| : I | | I “Network I

I 5 || icationCode

1: generateRandomString()

2 return String code

3 : sendAskPrepaymentMsg(int item_code, int item_num, String cert_code) _

4 : clientStart(int clientiD JSONObyel:t msg)

5 : requestPrepayment()

& receePrepayment)

loop [1,%]

7 vespPrepa'ymem(JSONObjeclmsg_r?s]pvepaymen()

L

break ) 3
8 : startPayment(int itemCode, int

[msg availability == true]

ref use case 6

alt

[paymentResult == True]
10 : printMsgAndMainScene(String msg)

2 11 failPayment))

break )

[dvmListisEmpty) == True]
| od 12:p g tring msg)

ref f use case 12 H




2044 Define Interaction Diagrams

sd use case 9 )

Other VM

:StockManager :PrepaymentManager Authentication Network
P 1 : receiveOtherVMsPrepaymentRequest()
2 dtherVMPrepaymentResponse('int item_code, int item_num, String cert_code)
3 : selectStock()
ref use case 5

4 : retun boolean flag

opt flag == True

5 : addCode(String authenticationCode, int itemCode, int itemNum

7 : respondOtherVMsPrepaymentRequest()




2044 Define Interaction Diagrams

sd Use case 10

PrePaymentManager

Network

Other VM

2 : putMsg(msg:string)

ot

1 : receiveRequest()

3 : otherVMPrepaymentRequest(item_code : int))

sd Use case 11 )

User

1 : clickinputAdmin()

DisplayManager

AdminManager

StockManager

2 : checkPW(id : int, pw: int)

3 rechargeStock(:




2044 Define Interaction Diagrams

sd Use case 12 )

% DisPlayManager

i 1: ClickHomeButton() :

2 : printMsgAndMainScene(msg : String)




2045 Define Design Class Diagrams

CardCompany
~cards Map<sting, Integer>
1 _[~CaraCompany0

String, totaiPrice  Integer

“requestiaidCardicard - Stmg)

1

1

PaymentManager 1
cardCompany - CardCompany
~displayManager - DisplayManage
cardNumber - String

Carac
~init(dispiayManager - DispiayManager)
~setCaraNumber(caraNumber - Sting) l

<startPaymentitemCode : it , itemum - int)

:1 1 1 1

-

- P
StockManager DisptayMarager AuthenticationCode

~stockList_in] ist List<Map<Strng, Object>>

+valigStocks - it}

<initipaymenthanager - Paymenthanager . vmConroller - VMCOnbOle! )
Stock(temCode - i

replenishmentStock(clientNum - i)

+restoreStock(temCode - nt, temNum - nt)

a0Code(mhertcaonCode” Sing. BemCode it derieam
isigaeCose aunentcatonCace Stng)
JeteCode(authentcatonCooe - Sing )

Phounctonistome

RSaienan T T T R B
“rechargastock 0]
~SelectStock(iemCode :n, temtum - int) %
ot omList
5 1
: : <oz
1 1 fems|, .
<creater>
Adminianager em N
T T : —
pw it ~cage ot Prepaymentianager
~AGTinManager( Int pw_ It StockManager - Siocanager) | [*Tame” Stmg H LSt LstOW
e o o ) “Hem(prce il _code il _rame Svg) | retwork Neswore
H “StockManager - StockManager
et
sy ager Paymentianager
Coce - Adnert
senangCose Strng
z Socianager =)
~asiSiockRequesiltem_code i, tem_oum )
Dt Nevor 3 )

ISONOoect. msg_req_stock. JSONOGECt)
e DL oot x. . oy PR Sorg)
so':Dw\u st

Pl
| +petDvmList)
Network
DVMLst . String]
<l e Fan
H prepaymentManager - PrepaymentManager
s e fiviici R
'VMController )
TR ey
<<create> SRS S eneStar(cientiD it msg - JSONOBCt)
S J—
o
P p—
<ccvatens

<creater>




2046 Design Traceability Analysis I T

requestPayment(cardNumber : String, totalPrice : Integer) : boolean CardCompany
equestValidCard(card String) : int CardCompany
/ printMainScene() : void DisplayManager

DisplayManager

DisplayManager

Operation i in() : voi DisplayManager

. . / printMsgAndMainScene(msg : String) : void DisplayManager

FunCtlon ReqUIrements Use Case showErrorMessge(j : JLabel) : void DisplayManager

showltems() : void DisplayManager

R1.1 B/ ==e]] 1 ol=z=pcz =2 clickinputCode() prePaymentUI() : void DisplayManager

ailPayment() : void DisplayManager

R1.2 e R4 AA 2 completePurchase(): void DisplayManager

p— InputCode() validateCode(authenticationCode) : boolean AuthenticationCode

R1.3 e ZHl 3 e K54 &0l addCode(authenticationCode : String, itemCode : int, itemNum : int) AuthenticationCode

ol=aC o= A A clickinputCard() deleteCode(authenticationCode : String) AuthenticationCode

R21 OSIE Rad SN generateRandomString() : String AuthenticationCode

= 4 e 2z 85 =4 heckPW(id : int, pw : int) : void AdminM
ol=3c w2 = =3 s int, pw : int) : voi minManager

R2.2 - =¥ InputCard() getDistance() : double DVM

R3.1 3 XD R D &0l 5 & KHEH)| KH D stol getDvm_id() : String DVM

— - reqValidCard(card) DVM
R3.2 Eb XHEFD| TH D &ol 6 JtE ZH DVM

_ _ inputltemValue(item, [[clientStart(clientID : int, msg : JSONObject) : void Network
_ 210 4
R3.3 Mo 388 2F 7 EF X1 2 =l num) / nit(displayManager : DisplayManager) : void PaymentManager
R 3.4 WD 8= 8 SHZH setCardNumber(cardNumber : String) PaymentManager
- L TS o y requestPay(total) startPayment(itemCode : int, itemNum : int) : boolean PaymentManager

o HBH RE ini : i : Di

R3.5 sz = 9 2.l =] init(network : Netwprk, dlsplayManager_. DllsplayaManager, PrepaymentManager
Ho ox requestStock() paymentManager : PaymentManager) : void

R 4.1 Eb HEDINAH &2 W 2F 10 H2B2 2F askStockRequest(item_code : int, item_num : int) : void PrepaymentManager

R42 S BN A2 11 WMo es receiveStock() ssit(lj\ﬂsg(msgfresfstock : JSONObject, msg_req_stock : JSONObject) : PrepaymentManager

R 5.1 o= Afen 12 FlstHez generateDVMList(coor_x : int, coor_y : int, id : String) : void PrepaymentManager

: == =" =0tIt7| requestPrepayment() sortDvmList() : void PrepaymentManager

R5.2 E~plieiie] : / Zstzr)dAskPr%paymentMsg(|temfcode - int, item_num : int, cert_code : PrepaymentManager

- receivePrepayment() ring) : voi . .

R6.1 QX AE M= respPerpayment(msg_res_prepaymnet : JSONObject) : void PrepaymentManager
receiveOtherVMsPrep otherVMPrepaymentRequest(item_code : int) : int PrepaymentManager
aymentRequest() otherVMPrepaymnetResponse(item_code : int, item_num : int, PrepaymentManager

dOtherVMsP cert_code : String) : boolean pay 9
respon ervvisErep nearestDVMcoordinate() : String PrepaymentManager
aymentRequest() init(paymentManager : PaymentManager, vmController VMController) : StockManager
receiveOtherVMsStock void
Request() checkStock(itemCode : int) : int StockManager

restoreStock(itemCode : int, itemNum : int) : void StockManager
inputAdminID() isValidStock(itemCode : int) : boolean StockManager
®trechargeStock() : void StockManager
clickHomeButton() selectStock(itemCode : int, itemNum : int) : boolean StockManager
printStockList() : void StockManager

askPrepayment()

init() : void VMController



