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Design Real Use Cases
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Refine System Architecture
Define Interaction Diagrams
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Define Traceability Analysis




2041 UseCase #01

Use Case

Actors

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Course of Events

Alternative Courses of Events

Exceptional Courses of Events

Hw 2071

User

SHUA S=2 =X 2 HIE 20

A

A2 X7 DVMO| AIZHS 136HH DYM2 ST 0 BEE 20151 30| 01 ==i5H}
Primary
Functions: R1.1
Use Cases:
AAEN S=0 THD HEHIEETH
(A): Actor, (S) gstem
1.(A) SHHOHI AIZIS st
2. (S) Stockﬂil SiTH XHHDI0 TH EHE R’é",a._*ll}
3. (S) StockMl M Htztdt2 THIEEHE HIEOE 207119 SEQ 2 == otHMH =S

N/A

N/A




2041 UseCase #02

Use Case

Actors

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Course of Events

Alternative Courses of Events

Exceptional Courses of Events

ST ME
User
SHIt 0oL X} Ol S &S MEISH
AEXH= ot U= ST S =ACIGHD SHHH 0| L =HSHCE.
SATH XFHD| LHOl ETHols S =0 £20I12HH ZH HAHIZE S Z2HC
SATH XHED |0l ZTHotX| 222 S=ctH MET 2HZE B0 2H
Primary
Functions: R1.2
Use Cases:
N/A
(A): Actor, (S): System
1. (A) 2OHoL DXt 6t= SZO| AC o MAE QIEBI}
2. (S) ¢z vk ZHE Stock Ml HEEIH U= IHIOE HIWSH}.

3.(S) S TH XHZED| 0l & 'é". HE2 2 012 S8 E e & ADHH ST HAIE TIsist},
4.(S) ST THLJIHIA 20HE 4 Sl £2012MH MZETH @A HIAIXIZE OHE THEI[SH A M&8tHE
N/A
E1. MBS0k 2= S8 28 A| HYEHSE @8
E2. IHIl_ OIé.QI SEFS ME )| THYEE 726t
E3. S42F 23 Al H2IoHK 210 (i E dratetlt.




2041 UseCase #03

Use Case

Actors

Z1

User, Bank

Purpose

Overview

Bank0l &
, MZH o

Type

Primary

Cross Reference

Use Cases: "S&

Functions: R2.1, R2.2, R2.3

—= s g o s O

SRR B (O

=g UZH"

Pre-Requisites

S= HE0|

2= 0{0F SHCE

Typical Course of Events

(A): Actor, (S):
=

2. (S) Bank0ll 7IEHS

3.(B) 7IE iz Q! WS
4. (B) ZHJI M3¢8
5.(S) ©ZH HHOl
6.(S) MZH 0+E S0IAUL

0L
a
un
3
e

My

1. (A) FtE

>0
oJ
2

| 740t

rg g -
=30
P
o Elﬂo
W b
—
=
OH
i
o

=9
A
oo

U
-

Oy
pa
Kl
i
=
=
o
[

Alternative Courses of Events

Exceptional Courses of Events

E2.JtE




2041 UseCase #04

Use Case 23 13
Actors User
SiTH XFHJI0IM ZHiet 222 38}

Purpose

A THEJIZ2H =S58 HSR=0H

uio

S MEASHT ZHIHAS W

Overview OIZXE7t ST XFEDI0l ZTHols 8=

Type Primary

Functions: R2.5, R5.4

Cross Reference Use Cases: "ZH"(UC03)

== ZH 480 S8H2=Z 2= TI00F otk

Pre-Requisites

(A): Actor, (S): System
1. (A) QUL HMXMOZ B IES 2= ML
Typical Course of Events 2.(S) ZHlst 29| S& I E XIS
3.(S) ZHJt 2= & S5 E ActorMIH HISEHCE.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




2041 UseCase #05

Use Case S M3
Actors User, Other DVM
Purpose EF THED 10l ETHots S2E ST TFEIIHIA M2
S ME = S0 XHEII0 TH Ot -E—IHﬁfII PAOM A|ZHEILE
Overview == 8 IJ2 THHJ12 THOE E=010 X7t 0l MEiGHH 2 1I(UCO3]° ZISHSHT} ZHOH 450t
M OIZHSE QNI S
Type Primary
Functions: R 3.1, R3.2, R3.3, R3.4, R4.1, R5.1, R5.2
Cross Reference Use Cases: "S2 MEI"(UC02), "Z H"(UC03)
Pre-Requisites SZE MBS [ ST XFDI00 TH2 O EIHGHKI 220H0F SHLL.
(A): Actor, (0): Other DVM, (S): System
1. (A) S0 XHED |0l ETHOHK] = SRE *._E—"(.)?Q-I*Ir}u*ﬂ TH XHEJ|Hl ZTH0ts £E X6k= =XIE
Typical Course of Events 2. (S) LI THHD| 0l HI et S =9 %Eﬂ?—%‘% DEESH=X] MAIXIE EREIHAER MA3IHL
3. (S) MZH F0HJHs MAIXIE &2 XHHD| 5 JH JHJ}—-— XHHD| HII% HIAFSHT}
4. (A) AIEXH AXIE 2015t = 21 & YE &2
5. (S) BHIE XIS}
6.(S) QISTEE PHESH}
Alternative Courses of Events A1. AT YKIE 015t S MAHE FAOHH = 3tHOZ SOR2HL

Exceptional Courses of Events

E2. ZHI(UCO3)GIM G IJF 2tetst Al GHE HIOIAMIM GII2ACI CHEH OIHIES ZIMSHTE,




2041 UseCase #06

Use Case

Actors

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Course of Events

Alternative Courses of Events

Exceptional Courses of Events

dZH 2= S

User

MZET KTt

= SRE HS

U2 IET RS

ot 32

Primary

Functions: R5.4, R6.1
Use Cases:

S=0l et ASTE

Jt ZIHoH OkStLE.

(A): Acto

r, (S

): S
: Ak2IDE S §.}':'1(HI M




2041 UseCase #07

Use Case

Actors

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Course of Events

Alternative Courses of Events

Exceptional Courses of Events

XHEI10l ZIHol= 2=

u

ZH
ey

0l

0lo

=

9

O

S ME

MENGHH SiTH XHZEJ1QF CHE XFEJ19] THA

Primary

Functions: R2.2, R3.1
Use Cases: "S& E{"(UC02)

_Tl_J

240)

0lo

=

O

=, = 48

(uco2)

1. OE IHEJIHM S= MEH[UC()Z 30l
2. (0) CIE XHHD[JF IH D &% o

(0): Other DVM, (S): System

I'

3.(S) THEII0M THo! MersS Tror &

ZIMEIS,
SIS QTSI
HAIXIS HABILL

N/A

E1. A&

I:I

.l

Zi(Admin® 2 Al THD




2041 UseCase #08

Use Case

Actors

Purpose

Overview

Type

Primary

Cross Reference

Functions: R5.4
Use Cases:

Pre-Requisites

W =FS ot Xt ok= XFHDI[JF S TH 2 S Halotd AKX 220H0F SHCL.

Typical Course of Events

(A): Admin, (S): System

Alternative Courses of Events

1.(A) BT 2CE B
2. (S) B0 XHEJ| THl0H CHEF 20§ OIME S RIEFSH}
3. (A) BN S SELE St aniS a8 SIEIOIE B
4. (A) B2l X} DES s HISHL
5.(S) XHEJ10] TIH O[HES ZHABIsH}
N/A

Exceptional Courses of Events

E1. 0IMEE Ml 2 XFHII0 CHoll 22X H28 M Al B




2041 UseCase #09

Use Case

Actors

: Et THHJ|IZ22H AT 2= AKX S B3R USHSE WMSH Y i HME IZHS = E8E=
Overview HS I UET] &01 S 2|t g™ HASHL OIZSHSE S HEAM HESHL,
Functions: R5.2
Pre-Requisites EFXFEEI I M Z T 2= 504 0F SHCE
(0): Other DVM, (S): System
1. (O) Et XHHJ|HIM MEH 2= S 2ISHS @7 HAIXIE M6}
Typical Course of Events 2. (S) pIBHS E M}
3. (S) QIZHSE Other DVMU| H&SH}
4.(S) SAIl IH D E SHI0IE SHCt

Alternative Courses of Events N/A
Exceptional Courses of Events E1. Q1S3 ZEEE 32 Y s}




2041 UseCase #10

Use Case

Actors

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Course of Events

Alternative Courses of Events

Exceptional Courses of Events

EFXEZ 120l S

Other DVM
E [IZ2 THWI|Z M&6HHL OIE THY ) |22 H 2okt
S AQ SITH THD AEH 2401 = X Sl HIAIXIZE MESHL =
= 32 EH THH)|28H 82 HAIXIE 8L

Secondary

Functions: R3.1, R5.1
Use Cases: "I 11 &21"(UCO7)

N/A

ol = T 9t --III% 'é.*% I]IIlIII% HM&3HE(UCO7)
HOJF EIH6HK] 242 Al broadcast M &8HH
HAIXIE S41610 SE HAIXIE S48t
MK = THUD|[JFETH Al & HIAIXIE THE S SH
H THHIIZE2H HAIXIE 2 X 2 E2 ol XHHD|E HIQlstlt




Define Reports, Ul, and Storyboards

mlok

tok

MM 2.
A ZFStE{™ A ZH2 2=5tHM( 2.
(MZHF| QISTE UHE KUSIA|H QASTEE QSN R...)




Define Reports, Ul, and Storyboards

2. 558

=2} :1 AFO|C}

olyx| c3: 3 AIS| : O otojaEl: 0 HT|FTA (Meaxiza:1 X FA 00|12 E2:00MH2|Z=: 0

0jo
HU
o
]l

o} 242

X

o

0 SAb:1 BX: 4 YU3AE[:1 ERASE

He|X}:0 ZHAHO :3 =

ShX

A==

AAHFEMR. (e.g. 22} 2)

: 0

SKHAF 1

20 Z7HH2HH : O



Define Reports, Ul, and Storyboards

3 E :ol B e L e R e e e e e R E e R e e R T R S S e R )
°

2bE 2b2 Y| HE B



Define Reports, Ul, and Storyboards

4.EI.II.I[I_|-7I o e e e e e e e e

elxlsd

- M I - S8 P

UZEHE THASIAST Y [ EC 2 SOP7IAE{H NE 2HalFM 2.
/




Define Reports, Ul, and Storyboards

5. 7E:Ix." 71E Ho E UHNFTML. (e.g. XXXX XXXX XXXX XXXX)




Define Reports, Ul, and Storyboards

(BH7 et=2E|ASLICH) (215 Z=+= ax9chb)
6. 25| MZ ZEARBILITH
So= IR,




Define Reports, Ul, and Storyboards

=7C Oled  oizacs aasiig. [a-za-20-9]*

=




Define Reports, Ul, and Storyboards




Refine System Architecture

Presentaion Layer
I —
ShowScreen Input
o Application Layer
Controller
MSG Payment Calc Stock AuthNum
. Network & Storage Layer
ﬁ \ 4
Network DataBase




Define Interaction Diagrams

#UCO1 )
Show Menu
l, I]."_Iﬁ_ Eo:l —$—7| i :Controller :Stock
1.(A) 2tHO|| A[ZFS e '

1:printStock()

> 2:getCurrentStock()

2. (S) Stocko| Sy ﬂ
: st

ol7|o 11 AHE O
Xl— |_|'7|__| XH—L OEE BO 3: getCurrentStock: beverageli

3. (S) StockOj|A] Hietet=2 PR
MOEEE HIECZ = :
207tX[2| E&%t 2t
SHHO|| Z=2{3tC}

[0




Define Interaction Diagrams

2. 25 MH

#UCO02

Select Beverage ) i -Controller :Stock

1. (A) TOHSIA R} OF=

SzZo| 3C=Qf JHAE olads|T loop(1,%) )
DE | —— |- AT = |- ffem_code>=0&item_code<=20]
. selectBeverage(item_code,item_num)

- !

2. (S) OEIEI |:I|:|.8 ﬂ'ﬂf StOCkO_” isPrepayment(item_code,item_num)
MEE[ = 1S B[S}

<......isPrepaymentBoolean
3.(S) #™ KHEt7 (o] Lafere —— : s
g ora SBE TS 4 QlCie ' = |

[isPrepaymént == false]

#UC03
Payment

_ —_ —_ —_- —_  —_  —_—  —_—  —_— —_  —_— —_ —_  —_  — e e — — — — —_— —_— e —_— — ]

4.(S) e KHEE 0[]

—_I'LDH-(.%I- _JIK_ (I:DIJ-ILE #%FO'E'-E [isPrepayi’nent == true]
MEAX 28 HA|IX|E CHE FUCTs ),
PrePayment

K7 | S0l Al TSt




Define Interaction Diagrams

3. 2 =7

:Controller :Bank :AuthNum

#UC02
Select Beverage

2 . (S) Ba n k01| 9 |-E I:||_-I § EIXI : enterCardNum(card_num)
h >, requestPayment(card_num,price)

checkCardValidity(card_num,price)
C HHS O 0o 5 i
IE Hz 8l gAdS ; ... SPaymentSuccessBoolean |

3.(B) 7 =
sjol & ZK| QEAS BIISIC) ; ; .
alt E i |j] updateBalance(card_num,price)
[paymentSuccess==true] I
4. (B) |7} Mgt Al | <. doplayMessqac(Payment Success’) | 5
7tE9| Tt S K otrt. >/ ' '

[isPrepayement==false]

' . #5004 )
5.(S) MZH| 2p-O| OfL|RJCHH| || = e N T

o = 5 [|sPrepayen'qent==true] : makeAUthN“m() .
==& M3l , : : g

- - — - 4 - - - - - - —m — e e e e e e e

6.(3) A‘I?dx-” J'I-gl Ol |_ [paymentSuco;ess:false]
L{D{X| 2R RS TR, |

displayMessage("Payment Failed")

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




Define Interaction Diagrams

#UC04 )
4. %E I-Il_g_ Get Beverage

i :Controller :Stock

#UCO03
Payment

1. (A) X7t BEHL=E
Z242rE S A=

' requestBeverage(item_id,item_num)»:

updateStock(item_id,item_num)

3- (S) 7E:|x-”7|- Q—I—l-EE'_I d|sp|ayBeverage(|tem id, itme num)
S22 E Actord|A| D :
A ZBHC 5 |




Define Interaction Diagrams

5. 28 MAA|

1. (A) SXf| XHEEZ|Of] ZXHSHK]
e S5 UEGHAL,

X XHEEZ (O] Z2XMot= +=E2
ZSh= XS LI

)

ot

2. (S) CHE AHEEZ [0l A| &=

== SR +E=

OrES=X| HIA|X|E
HECIHAER MABIC}

—

-

3. (S) MZH Foi7ts
HAIXIS &2 XHEV| S 7H
Z1Ih2 RHEEZ| IKIS AlLretTt

sd 5.
Prepaymeyit

O
:Controller :Stock :Calc :MSG :Other DVM :AuthNum
j ' | j |
E 1 DVMMessageOutofStock(beverageld, quantity).: : :
: ' h’\broadMessage(msg) : ;
oop(.)) L/_*CKMGS?@?@_S?L 5
DVMPosition(id, coor_x, cogr_y) H
rJ_ nearestPosition(boor_x, coor_y) E
1 ? T ]
printNearestPosition(coor_x, coor_y) H H
< 1 :
alt
Enter == "}§" H E
pay(CardInfo) ; !
> ref i ¢ . :
' [Paymen ' '
showPaymentResult(Success : Boolean) ! y ' makeAuthNum() !
&---- ' »
E< E printAuthentibationNumber(authenticétionNumber) E
: 0 —1 TCationiNuTTTbeT) T
alt : 100p(1..%)) 1 -noememe e o
. H message(msg) H
availiability == "F" ' !
freennearananas e
evailiabilty == "T" . ;
' ' ' showPosition() ' ' '
i_show(DVMId : String) <------------------ Cnlebtelebdeleteleleteleletelebdelebe Paledleledelebelelebetelebdebedelebeks d :
e e TR FE
Enter == "n" :
1 returnToFirstScreen()
[ TR TpRE i tgon /-




Define Interaction Diagrams

6. MEXN SE M=

Pre

sd 6.
bayBevPrgvide

St

[P>Ho

:CheckAuth

Input

ref

er
Select Beverage

.error

isValidAuthNum(auth : String) :
ﬂ valid = [true,false] : boolean

valid == true
T ' valid == true :
1 ,<_ e e TP
ref ) Provide : D
valid == false
D- invalidAuthNum(!valid)




Define Interaction Diagrams

7. X1 =l

1. CE XHEVI0M 2= U=
(UC02) 2t7F0| TIAEICE,

XHEEZ|7F {0

2. (0) Lk
e QLOtC,

et vlets
3.(S) R [oll M ®H 0 &fets
ot = MIAIXIE ©&ITE

L-_O L—

:heckStocb’j

SelectBeverage(beveragelD, quantity)

ref
Input Order -
' checkStock(beverageID quantity)
: I

O :Input :Stock :Msg :Other DVM
/\ :
User ,
par | E
selectBevérage(beverageID, quantity) :>
' ' ' ref '
| Input Ordes
. E broadcast___—
checkstock(Bevid, quantity) 4./
return
""""""""" return
______--_______---_____>




Define Interaction Diagrams

A
8. M1 =™
1.(A) 22X REZ FASIHT}

2. (S) &M RHEEZ| ZH 2 0f| CHEE
~L0H O|HIES KIEHOHCY,

Lhe| Xt et
S gt
Y C|O| E SITt.

A
T
=
=

=
N inl
4. (A) BRIt BEE SF|BHCL

5.(S) AHEt712] S0 O[HIES
2 o}olrt.

sd 8.
EditStoc

:Auth

enterAdminMode(password)

E<___

1
1
1
1
1
1
1
1
Success U
1
1
1

blockSale()

:Stock

blockSale: "ok"

loop(1 ,*))

[beveraégeID ="

editStock(beverage:ID, quantitly)

edited_Stock: (beveragelD, quantitly)

o @

exitAdminMode()




Define Interaction Diagrams

10. EFXFEE7| 212

Al
O b
1. (O) Mu=tels R ettt

2. (S) M2 =l = xH11e}
AXIE 2 HAXIE

= O

H&EHCH(UCO7)

3. ( ) R{2 7} EXHSHK]
£ A| broadcast M

_I_
Sl

4. (O) HAIX|E #=4lot
SE HIAXIE SLetct.

g

sd 10.
CommOtherRDVM

:Stock

‘MSG

otherDVM[ ]
:OtherDVM

AskStockMessage(msg),

AskPrepaymentMessage(msg)

. getStock(beveragelD)

beverageStock

1 DirectMessage(msg) E




Define Design Class Diagrams

error

CheckAuth

+ AuthError()

+ CheckAuth(Input : String) : Boolean

1

Input

- command : String

- currentState : enum

Bank

AuthNum - Account: Int

- CardNum : Int
+ MakeAuthNum()
1 - checkCardValidility(card_num, price)
+ requestPayment(card_num, price):Boolean
1
Controller

+ SendOperation(currentState : enum, command : String)

Auth

- password : String

+ enterAdminMode(password) : Boolean

+ PrintStock()

+ selectpeverage(item_code, item_num)

+ displayMessage(Message : String)

+ PrintNearestPos(DVM

+ PrintAuthenticationNumber(authenticationNum : String)

+ ReturnToFirstScreen()

ID : String)

MSG

Calc

Stock

+ BroadMessage(reqgstock : String)

+ Send(authenticationNum : String)

+ AskStockMessage(msg) 1

Other DVM

DVMId : String
DVMPos_x : Int
DVMPos_y : Int

+ broadCast()

- NearestID : String

- beverage : Beverage

+ NearestPosition() : Pos_x, Pos_y

+ DVMPosition(id, coor_x, coor_y)

+ getCurrentStock(beveragelD) : beverageList

+ isBuyable(item_code, item_num) : Boolean

- DVMMessageOutofStock(beveragelD : String, quantity : Int)
+ BlockSale() : void

+ editStock(beveragelD, quantity)

Beverage

- bevid : Int

- bevQuantity : Int




Define Traceability Analysis

System Function Use Case System Operation Method Class

Ref 1.1 [0+ E7| 1. Ol 5 2 07| pressStart() authError() Error
Ref 12|22 4 »2. 25 d=H showStock(beveragelD, quantity) checkAuth{Input):Boolean CheckAuth
Ref 2.1 | 2H 2H 3. 2 \ SelectBeverage (beveragelD, guantity) makeAuthNum() AuthMum
Ref 2.2 |F{ D22l 4 2E2HZ \ currentBeverageAvailable() checkCardvalidility (card_num, price) Bank
Ref 2.3 [F7IE B34 HAl 5. 52 {dZH7SH| payment(Cardinfo) requestPayment(card_num, price):Boolean

Ref 24 [7tE THo8 At J6. UEH 2 M= \ sendPaymentinfo(Cardinfo, Price) sendOperation(currentState : enum, command : String) Input
Ref 25|88 M3 7. M0 =0l provideBeverage(beverageld, quantity)) printStock()

Ref 3.1 [Bt AHEY| HE 7HH2 7| 8. M =73 pay(Cardinfo) selectBeverage(item_code, item_num)

Ref 3.2 | M + AHEl= AHT| =2|7] 9. QIEH=E ¥H printAuthenticationNumber(authenticationN umber) displayMessage(Message : String) Controller
Ref 3.3 |AbEHY| @K] E[=27| 10. BF Abzk7 |2t g4 inputAuthenticationMumber (authenticationMNumber) printMearestPos(DVMID : String)

Ref 34 [«+1ZH 0% Message(position, beverageld, quantity) printAuthenticationN umber{authenticationNum : String)

Ref 4.1 |1 2H Z2H A enterAdminMode (password) returnToFirstScreen()

Ref 5.1 (215 81z Md addStock{beveragelD, quantity) enterAdminMode(password) : Boolean Auth
Ref 5.2 |21E& 85 97|7| Y exitAdminMode( broadMessage(reqgstock : String)

Ref 53|05 s =2 I makeAuthenticationNumberWithStore() askStockMessage(msg) MSG
Ref 5.4 [AHEH7| 21X HE &9 YMessage(Vendingld, beverageld, Quantity) send(authenticationNum ; String)

Ref 6.1 |11 2H| EF Ap2H7| 8F nearestPosition() : Pos_x, Pos_y Calc

dVMPosition(id, coor_x, coor_y)

getCurrentStock(beveragelD) : beveragelist

e

isBuyable(itern_code, itern_num) : Boolean

dVMMessageQutofStock(beveragelD : String, quantity : Int

blockSale() : void

editStock(beveragelD, quantity)

Stock




