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Activity 2141. Define Essential Use Cases

Use Case 1. Select drink type
=2
Actors Client %
Purpose Hot= S5 ST
Overview AEX= Hlir & A}ote SE4E MBI}
Type Primary
Cross Reference R1.1,R1.2

Pre-requisites

AHEXHE Hiw & 2ol 4= L0{0f Bt

Typical Courses of Events

=& CIAE0] otH

): A
1.(S): Hfsl= B2+ HE (&4 0|18, 7IH) S C|AZ0| stHO 2 HOFELL.
2. (A): A8 X FONE S 245 MENSHC = =
3.(S): SE4E MEstH S84 TS MY + Y= 3HOE MBHEICE
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A




Activity 2141. Define Essential Use Cases

Use Case 2. Select number of drink
Actors Client
Purpose MNEXE 2oles S22 -5 HEstT
Overview AEXIL ot 852 SRE NE 5, oY S22 S5 MEHSTt
Type Primary
Cross Reference R1.1,R1.2

Pre-requisites

A7 2ots 3ROl ZRE MESIO{0F L,

Typical Courses of Events

: Actor, (S) : System .
( SEE MENDH AZXI0A 2 & 3 ME 9}
A/BILHEEZ 0|8 SR HL-EH

|

=

o re
rot Ljo

.

0
0K
rot
i

=
oF
N
i
X
i
St
o

r

25171

=17

glo

==

2/ Al

Alternative Courses of Events
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i
Use Case 3. Pay by credit card 52717 AR5t
|
Actors Client 82 52/ A
Purpose AMEXC ItEZ Z H Bt I
Overview ALEXPIL MEHSE 22 40| 7HAHTHE FIEZN E TS SiCt, 2N Nz 33
Type Primary I1C = oz 22 M7 N,000%! ZRIEI A& LI
Cross Reference R13,R1.4 e

Pre-requisites

AFRXI7} 2340 Z29} £2k2 MEHS||O} ST},

527121

Typical Courses of Events

(A) : Actor, (S) : System

)
1. (A) : ‘BHst7|E MEdst A EXH= £ T ZX|ZH 20l = A|AR| FIEHEE HSstH ZXME QE T
2. (S) : Bank account system0i| Zx|2H st 7= HHE M 3stH X E QAL
3.(S) : Bank account systemQZHE| ZX| 43 {EE SE gh=rt,
4. (S): AEXtOf|A ZX| M3 o2 E ATICE
Alternative Courses of Events | N/A

Exceptional Courses of Events

E1l. ZX=Aof| H|3f 7t=2| ThHHO| BESLE St 1t 0t

ot 22 2 E TASHA| el 2 A YEE NS

E2. ALEAtS| F0f +Z L S= M7t BESH R ZHE TASHX| =Lt

—
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°
XY 9I%l0fl CkE XHEE7|7h QlgsLich
Use Case 4. Pay in advance
S 2747 MR
Actors Client S2 33N
Purpose ST dZM el JIE B= o o ol=aC g
Overview 0|8 2 Xt 7|0l ;f 7} S Al MEX|E TISHSHCL, QIZTEL Asd1235SS @lLICh.
It e gz 2 NS X, Y 1Kol = RHEE[oflAd
. st
Type Primary
2ol
Cross Reference R13,R14 27171 3ol

Pre-requisites

O[EF 2 A7 |l X 07t gl Ef A7 |of| R D7t QUL AHEX|7HE

AR 222 MERE QBT

Typical Courses of Events

=
EFXFEZ| A|ARIO| SHO| 43 Z2 ZHE TSt
: Bank account system0l| ZX|Z2at FtE HHE
: Bank account systemQZEE ZX| M3 o{8E
A

A

)

) : B ZHEEZ | A|ARNOIA| M 2R 2F HIAIX|E HESICE
)

)

)

) : ALEXOAH 2R 45 (R E LE|H 2ef 45

HE o#tt.

L5l ALEXIOA| ®STtCt.

Alternative Courses of Events

Exceptional Courses of Events

StA[ fo ZRMdm FEE NSt




Activity 2141. Define Essential Use Cases

Use Case 5. Exceed card limits
Actors Event 2 2o ofd
Purpose MNEXHH IIES St UL HHES HEE 22l 2 L
ZH| Al M~
Overview AHEXF FHEL| SHELt THlo| AHM[ =S SHOHX| RSS2 LEICL
Type Primary
Cross Reference R1.3,R14,R1.5
Pre-requisites FIEAMZRE AN AN SEE 2=Ct (ZMS A0l HIsH 7tE St7t X5 LE Z2HIZA0) HISH L= THH0| £=5ICL)

(A) : Actor, (S) : System
1.(S): 7tIEAZRE 2N Ao SEE Bh=rt
2.(S) : AFEXI0l|A| Z2H| ATHE SEICE

Typical Courses of Events

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A



Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

6. Fail to purchase

Event

AMEXI ZHIE A IHsHCH
AHEXHEN 2t ™ ZXE Muistct
Primary

R1.6

ZH =3 Ef X0 Mol HUEE SOf AR 2 ZH|of fIfotrt.

(A) : Actor, (S) : System
1.(S): ZH Amf SES gh=Ct.
2.(S) : AFEXI0l|A| Z2H| ATHE SEICE

N/A

N/A




Activity 2141.

ZH 4

]

gtH

=& M7 N,000¥! ZH|=|AELICH

Use Case 7. Get drink ol
2ol
Actors Event
Purpose ANZXHH 245 HZ28tCh.
Overview ALEXPOIIA 0N B2l S22 MISTICH AFEXL= FLOist 25 E SYStCL
Type Primary
Cross Reference R2.1

Pre-requisites AMEXZ ZH|of 35k Yi=et MEX IE2ET

Typical Courses of Events (A) : Actor, (S) : System
1.(S): AFBXI BB MIE ZH0| S5 ¢
2.(S) : ARVt Hofet Bt2o| SE4~E M| F et
3.(A): SESE Yot

Alternative Courses of Events | N/A

Exceptional Courses of Events | E1. ZH|0| A1{H S 2R SE4+E MSHKA &=Lt




. . . . AZIE Y2 MT s
Activity 2141. Define Essential Use Cases e
28 m 835
Use Case 8. Confirm authentication code
gol
Actors Client
Purpose AMEXRUH 2 ¢ ISIEE =I6H
Overview AEXIOA ABREE = 22 5 MAX HE O|0|E{ 2t YX|SH=X| =QIStet. QIZIAET LKX|BICHH SESE MBS 4= UL
Type Primary
Cross Reference R2.2
Pre-requisites MZAX| A C|0|E{ 7t QLO{Of BICH ALEXIO||A| QISR EE U=dHtotof StCt,
Typical Courses of Events (A) : Actor, (S) : System
1. (A): A|AEIO| QBT EE oirt,
2. (S): AtEXI0f|AH| 2 ASFEJH MZX| H|0|E ™M Eef UX|SH=X| 2lstr},
3.(S): AFBXIOA| ABIE 2ol HZ o{EE LEICE
Alternative Courses of Events | N/A

Exceptional Courses of Events
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X|SHX| o™
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Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

9. Issue authentication code

Event
QIZSDEE ¢LZdt] M3t

AMEXHE MEH o Y58k HEHO{OF BHLt.

(A) : Actor, (S) : System

1. (A) AR MENE M2X oz TUlCt,

2.(S) : AL XIof|A| HH St lOXfEI QIZZEE HMs MISetCt
3. (A) : IZZEE Zolstrt,

N/A

N/A

QIS E= Asd123SSS L|ct.
2 N7 E X, Y 2IX[0l| L= RHEEZ (01| Af
SR




Activity 2141. Define Essential Use Cases

S&CjAE0] BtH
& & & &

Use Case 10. Check menu information
& & & &

Actors Client oo

Purpose EHOiotD A= HiwE MBEtC -
IzaC ¢

Overview AL XH= RHEEZ|Of| A O+ E Ehelstrt,

Type Primary

Cross Reference R3.1

Pre-requisites

207tX|2l 284 MEHE JHX|1 ULt

Typical Courses of Events

(A) : Actor, (S) : System
1

.(S): HOsts 324 YEE AEXI0A C|AZ2|0] SHHO 2 H|SetCt.
2.(A): 25+ ZEE Qv

Alternative Courses of Events

Exceptional Courses of Events




Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

11. Check another vending machine location

Event

Et THED[O 2IX| REE =40t JtE Hest JHEI|2 /AKX EE2E ALZ X0 S8t
Primary
R3.2

AR} MElgt g R 40| HEE o

]
=)
°
o
inl

(A) : Actor, (S) : System

1.(S): Et AHEH|22E MZEH| 7Hs {2t /X EE Y, 71 Meltot XM | § MEfstiTt,
2.(S): i XHEZ (2] 2|X| HEE ALE XA X 3otH MEX 62 E =Lt
3.(A):EFXHEY|Q| @X| HEE felet = MEN R E ZH-TICt

N/A

E.1 91X HEE QI3 B TONES E7|2 4 Lk

Ct.

CHE XHEEZ|of =20 USL
Ch 230l $ESHAIZSL
2

2717




Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

12. Get drinks quantity status

Another vending machine

S84 M 20 QY2 2=C}

Et IHEDIZ2H S22 M1 &0 @EZ g=C}
Primary

R4.2

Ef Xtmt7|2te| S410| 7} S8HOF StLL,

(A): Actor( ) : System

1. (A-S): AIAEIZ2 Et RHED|Z22H 25+ M1
2.(9): OHH Se= Mo s iO_éEP
3.9): 22+ M1 FEE SHCY.

N/A

E1. ToH 207t gloH SHSHA| gd=Ct.
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Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

13. Request for advance payment

Another vending machine

S dZH QE HAXE =4t

Et HEDIZ2H S22+ dZH 2F HAIXE =4
Primary

R4.3

Et AHEt7|2to] S410] 7HSBHOF ST,

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

StCY.

((AS): El D= S22 E29 4, MBS 0EACS
2.(S): HZH 015 20l QF HAIXIS =Lt

N/A

EL F 2ot t= SESLY ER0U = T YEE 022 otC}
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Activity 2141. Define Essential Use Cases

E|xt 2 2391 3HH

22|t 239l

: 22| XY E L AX|SH=X] oletot,
HE(R 2oL LX|5HH 22X H2ol| dS et

Alternative Courses of Events

. ® otoic|
Use Case 14. Login
o
Actors Admin
Purpose AAE 2201 S+
Overview Admin2 221X H22 Ak AIAE 2201 8. i Balxt BE siE,
. (2= M 5= M == M S=
Type Primary
=D & &
Cross Reference R5.1
Menst 22
Pre-requisites 2Ha| X} 20| 210+ AFEHO{OF SHCE, [ 8= )
- 3 +
Typical Courses of Events ctor, (S) : System o P

22X 2= SiF|

Exceptional Courses of Events

E.1TE S LKA A A= 2391 o 4= girt,




Activity 2141. Define Essential Use Cases

2| R E 3HH,

Use Case 15. Log out G & & &
Actors Admin & €& €&
Purpose ANAEOA 202 8L Hegg 32
Overview Adming 2t2|Xt 2 M E fI6H 20+ oLt —?
Type Primary
Cross Reference R5.2

=)
S e — = mmEm
-/

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

(
1

. (A) : ZE|XF HZ WM E flel ‘22X 2ZE SR’ HES =2 20FR eI,
2.(S): EE|Xt M2 S otiFetCt.

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A




Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

16. Manage drinks

Admin

0o
!
N
=
N
i
i
o
o
o

Primary
R5.3,R5.4

AdminQZE 2190l &[0 RU0{0f BtCE,

(A) : Actor, (S) : System

1. (A): Mg S8 ZFE MEGIC
2.(A): Y2/BIIHES 0|83l +TL B&
3.(5): 3L +232 82 H+E 23
N/A

El. 3 22 20| gl= 32 +EEX| 8=

I

I

#2|xt 22 SHH,

rx
Jlll
st
mjo
Hu




Activity 2141. Define Essential Use Cases

Use Case
Actors
Purpose
Overview
Type
Cross Reference
Pre-requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

17. Check amount of drinks

Admin

1O

=

0l

S22 Wi

i
Jo
]

Ct.

Adming| 270l et ¢t S = MU E 2flstet,
Primary

R5.4

Admin22 27921 E[0{ RLO{OF BiCt,

(A) : Actor, (S) : System

1. (A) : XM &l g Jot= SESE MEISICE

2.(A):‘SET D QIS MEl 25+ M0 FHE QFSIC}
3.(9): 221 el = S5 M1 HEE M St}
N/A

N/A
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Activity 2143.
Refine
System
Architecture

1

Controller

Controller Controller
Mapper (interface)

Drink Pay Message
Controller Controller Controller

Verification Admin
CodeController Controller

Application Logic

1 1 1
Manage Drink Manage Admin Account Manage Pay
" o Admin
Drink MD:nk . AAdmm t Account Card '\Pna);men:
anage! ccoun [ anagel
1 1
Manage Communication
authentication code
DVMContact]
Verification Verification Message Manager DVM

Code Manager

1

Physical
1
DB
DBManager Drink Admin DUM
(interface) DBManager DBManager Simulation
Server
VerificationCode
DBManager
S—




Activity 2144. Define System Sequence Diagrams

sd 1. Select drink type )

% : PayController

: Client

1 : selectDrink(type)




Activity 2144. Define System Sequence Diagrams

sd 2. Select number of drink )

% : PayController

: Client

1 : sendDrinkNum(drinkNum)




Activity 2144. Define System Sequence Dia

grams

sd 3. Pay by credit card J

% ‘ : PayController | ’ : DrinkManager ‘ l : DrinkDBManager : PaymentManager ‘ % ‘ : DVMContactManager
: Client : Bank
1 : reqPayment() i i i
' 2 : hasDrink(drinkType, drinkNum) : :
3 : hasDrink(drinkType, drinkNum)
alt J i ; ]
s ettt R : :
[drinkExist] 4 : hasDrink: "ol
H 6 : reqPayment: " E i :
i 7 : enterCatd(card) é i
; 8 : reqPay(card) -
9 : reqPay(card) =4

alt

P O S e
10 : regPay: "ok"

13 : hasDrink: "no"




Activity 2144. Define System Sequence Diagrams

sd 4. Pay in advance )
% | : PayController ‘ l : VerificationManager ‘ | : DVMContactManager | ‘ : PaymentManager l %
: Client : AnothervM
i 1: reqPayment() : : : ;
3 reqpayment ok | i z
i 3:enterCard(card)
: 4 : getVerificationCode() L :
: g N T it S et a1 : :
4 5 : verification code U H :
: 6: rqudvancePaymen{(drinkType, drinkNum, code) E
7 : reqAdvancePayment(drinkType, drinkNum, code) =
alt
TIo i T e !
[msg.availability == true] 9 : regAdvancePayment: "ok" :
10 : regPay(card) Lt
SZrEsmoez=ons e sEzzrooorozoossm: L Ho e e e i
[msg.availability == false] e ; :
: 11 : reqAdvancePayment: "errMsg" E




Activity 2144. Define System Sequence Diagrams

sd 5. Exceed card limits )

% : PayController : PaymentManager

: Client

T et T ey P R P ;
: 1 : reqPay: "errMsg" :

alt

[erfMsg == exceed card limits];

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

< 2 : exceed card limits




Activity 2144. Define System Sequence Diagrams

sd 6. Fail to purchase )

% : PayController : PaymentManager

: Client

<<
: 1 :reqPay: "errMsg" or reqAdvancePayment: "errMsg"

alt

[eriMsg != exceed card limits] :

i~ "2 Tfalied purchase |




Activity 2144. Define System Sequence Diagrams

sd 7. Get drink J

X

: Client

: PayController

: PaymentManager

1: reqPay: "ok"

: DrinkManager : DrinkDBManager

e e 71 s e P

e

6 : drinks

2 : getDrink(drinkType, drinkNum)

5 : getDrink: drinks

3 : getDrink(drinkType, drinkNum)

4 : getDrink: drinks




Activity 2144. Define System Sequence Diagrams

sd 8. Confirm authentication code )

% : VerificationCodeController : VerificationManager : VerificationCodeDBManager : DrinkManager : DrinkDBManager
: Client :
é 1: enterCode(code) :
; 2 : verifyCode(code) +
: i 3 : checkCode(code) '
at: ST T Tt T T T T T T T T Tl Bttt i et 7 '
: 4 : checkCode: Drink, drinkNum
[sCortecd 5 : verityCode: Drink, drinkNum Ll L ; 5 5
f 6 :getbhne(drekType: drinidum) »i 7 getDrink(drinkType, drinkNum) '
; ; e o e e o
! V233506 655 e e o s e 0 o0 . e ey e e o ' o s o 2 o B e Y kIt sk e P {550t o ks i e s ¢ 60 e o o K o 80 8 : getDrink: drinks U
5 ey s o 9:: getDrink: drinks
) 10 : drinks :
[lisCorrect] 2 S S Y St P S o S O, o) O
1 11 : verifyCode: "no" : ‘ :
L5200 O O 0 O O S0 S ) ' '
; 12 :"no" .




Activity 2144. Define System Sequence Diagrams

sd 9. Issue authentication code )

% : PayController : PaymentManager

: Client

5 U A B a
' 1 : regPay: "ok" '

et eatod et s
' 2 :issue code :




Activity 2144. Define System Sequence Diagrams

sd 10. Check menu information )

% : DrinkController : DrinkManager

: Client
1 : reqMenulList()

2 : getMenulnfo()

= O Y T O B N 3 : menu info
4 : menu info




Activity 2144. Define System Sequence Diagrams

sd 11. Check another vending machine location )

% : PayController : DVMContactManager %

: Client : AnotherVM
1 : searchDrink(drinkType, drinkNum)

2 : searchDrink(drinkType, drinkNum) _ |

1T 3 'searchDrink: drinkinfo

4 : calculateNearestVM()

< """"" 5:searchDrink: VM

alt .
[VM 1= null]
;<'"‘E?VM'iééé{ib}{""'";
oy i
e 7




Activity 2144. Define System Sequence Diagrams

sd 12. Get drinks quantity status )

A

: MessageController

: AnotherVM

1 : regDrinkQuantity(drinkType) >

: DrinkManager

2 : getDrinkQuantity(drinkType)

5 : getDrinkQuantity: drinkNum

: DrinkDBManager

3 : getDrinkQuantity(drinkType)

4 : getDrinkQuantity: drinkNum




Activity 2144. Define System Sequence Diagrams

sd 13. Request for advance payment )

: VerificationCodeDBManager

: VerificationManager

: DrinkDBManager

: DrinkManager

: MessageController

: AnotherVm

@ i3

1
3 'o
KR S

]
2 ‘g
o ' 0
(8] Q)
® ]
g P>
© '8
] v a
~ ‘oo

v

1

3 : !
= ' V
4 : 2 "
< : 3 =
= <1 io
© _um o ="
o i3 @ )
a B IR
= 13 3 -]
5 = 3 o]
< =) g VS
= i} @ 1@
S -4 a IR
£ e s iz
= e 2 i
al| ”
< ’ |
) \Vi |
£ H
3 '
> H
= H
£ V
s m
g :
=3 H
= \
5= H
£ |
s :
= \
£ '
Q |
o '
© "
S "
o /_\

: reqAdvancePayment(drinkType, drinkNum, code)

1

10: msgok'

“no"

11 : hasDrink:

S, U e S O IR ) S B SO N RO O

. 13- 5 n-ls-g:-"r;o"

['dnnkExist]




Activity 2144. Define System Sequence Diagrams

% : AdminController : AdminAccountManager : AdminDBManager
: Admin
i 1: login( i : E
! 2 : checkUser(account) H 3 : checkUser(account) ]
alt
! 5 R P L SR B i i
[isMatched] 4 : checkUser: "ok"
S e e e e e e [ 5 checkUser: "ok"
A
r:gM tched SAREE: PR " TR T
[lisMatched] 7 : checkUser: "no
LT T 8 checkUser: 'no"
A P P P e Ay e e
! 9 : login: "no"




Activity 2144. Define System Sequence Diagrams

sd 15. Log out )

% : AdminController : AdminAccountManager

: Admin

1 : logout()

2 : logout()

< ___________________________
3 : logout: "ok" ﬂ

4 : logout: "ok"




Activity 2144. Define System Sequence Diagrams

sd 16. Manage drinks )

% : AdminController : DrinkManager : DrinkDBManager

: Admin : :

Pl manageDrink(drinkType, drinkNum)

2 : manageDrink(drinkType, drinkNum :

3 : setDrink(drinkType, drinkNum)

: R TR EEREE

! 4 : setDrink: "ok"

: 5 Oy N N .

H 5 : manageDrink: "ok"

6 manageDrink: "ok | ;




Activity 2144. Define System Sequence Diagrams

sd 17. Check amount of drinks )

r
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= A :
c :
= "
o o] '
e ’A\ﬂ 7
] :
2 :
i A
NM “.U
k= s
[ 'S
w i
o il
- ™ H
o T
o :
o :
s \Vi
M llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
< A “
‘= :
=} =~ :
e ot '
LN '
£ !
= :
8 '8
2 g
TN
m =
: f;
o [5¢)
n..lu '
» = i
2 N :
o :
m H
5 Y
8 B e
£ y
£ : m
i ]
< c '
Q L
e |
c =
3 £
= “ﬂ
S j©
(3] '
o !
— i
!
.................................. " 7 e e e e S ) e P v o W e

: Admin




Activity 2145. Define Design Class Diagrams

AdminDEManager
(from DBManager)

“gbPatn Sting
manager. AdminDEManager
“AdminDBManager)

Manager): AdminDEManag
“checkUser(accout: AdminAccount)

AdminAccountManager

+checkUser(account: AdminAccount): Bool

+logout): Boolea

AdminAccount

Sting o
-pwd: String .

+get

0ge'°‘.\ﬂ’v String

wing

Controller

AdminController
(from Controlier)

ogin(dos: DataOutoutStream. body: String)
-logout(dos: DamOutputStream, body: Sring)
-manageDrink{dos: DataOutoutStream, body: Siring)

9. connection: Sach

DrinkController
(from Controler)

Drink

execute(url

ia: Int

Name: String
arinkPrice: Int
~arinkNum: |

9
~getMenuLisi(dos: DataOutputStream, body: String)

connection: S¢

T

VerificationCode

(rom Conrolier)

<ode: String
~drinkType: S
~drinkNum: Int

Sting

+zeiCode)

+execute(url: String, connection: Socket
verifyCode{(dos: DataOutputStream, body: String)

VerificationCodeDEManager
(from DBManager)

“goPath: Suin
‘manager VeshcatonCoseDEManager

VerificationCodeDBManager)
getManager): Verdcation:

- VerificationManages

Sting): VerificationCode
+saveCode(code: Swing): Boolean

Sting
+3aveCoda(code: Sting): Boolean
+verityCode(code: String): VerificationCode

MessageController
(trom Controlier)

-myDVM: DVM

-ga:{M-kD'\[eo
rinkNum()

me(: Sting

2 Y

int

PayController
(rom Controlier)

GrinkType: Sting
drinkNum: Int
—card: Card

+execute(url: String. connecton: Socket)
setDrink(dos: DatzOutp body: String)
~setDrinkNum(dos: DataOutputSteam, body: String)
ayAvaiabe(dos: DeaOupUSres, bocy: Siing)
repayAvailabie(d outSream. body: Swing)

pay(ios. DaraOUpASream, body. Sving)
prepay(dos: DataOutputStream, body: String)

ControllerMapper

~controllers: Map<Conrolier>

+~MessageConoler|
+execute(urt Sting, connection: Socket)
~reqDrinkQuantity(dos: DataOutputStream, 5od,

y: String)

-reqAdvancePayment(dos: DatzOutputSteam. body: String)

DrinkManager

“menuList List<Drink>

0 ager)
+hasDrink(drinkType: String, drinkNum: Int): Boolean
+getDrink(drinkType: String, drinkNum: Int): Drink
+getMenuinfo)

+getDrinkQuantity(drinkType: String)
+manageDrink{drinkType: String, drinkNum: String)
+reqAmountOfDrink(): List<Drink>

PaymentManager

“reqPay(card Card)

DrinkDEManager
(from DBManager)

‘GoPath: Stin
marager DrokoEManager

“DrinkDEManager()

+getManager(: DrinkDBManager
ShDrcR e Typas vy, e B
+getDrink(drinkType 2): Drink
+getDri \'kQ.Aar!r;«deTyDe Sng):n

um: In): Boolean

B

+getMenulis(): List<Drink>

bvm

“cooraX: Int
cooraY: Int

~genx
+getY0:

DVMSimulationServer

~convollerMapper: ConvollerMapper

<main

DVMContactManager

“anomerDVMAddresses: List<String>

TSeACHDrK{GrKType: Sting. Serkium: I DV
+regAcvancePayment(drinkTyp
e tmaNearas Va0 VM

ing. drinkNum: Int, code: St

): Boolean

Message

~msgType: Swing

+getMsgType0: Sting

+gerSrcid(: Stiing
std0: String

+getContent): Object
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AdminDBManager
(from DBManager)
-dbPath: String
-manager: AdminDBManager
-AdminDBManager()

+getManager(): AdminDBManager
+checkUser(accout: AdminAccount)

A AdminAccount

: N

| -id: String «interface»

s Sting Controller

7] :gsig\i)dgtggng +execute(url: String, connection: Socket)
AdminAccountManager

+checkUser(account: AdminAccount): Boolean AdminController
+logout(): Boolean <

(from Controller) '

+execute(url: String, connection: Socket)
-login(dos: DataOutputStream, body: String)
-logout(dos: DataOutputStream, body: String) /
-manageDrink(dos: DataOutputStream, body: String) | Drink

;|Hd: Int

/| -drinkName: String
£ | -drinkPrice: Int
Card ~drinkNum: Int

-cardNumber: String +getld(): Int

[<--n
+getDrinkName(): String
+getCardNumber(): String +getDrinkPrice(): Int

N

VerificationCodeController i3y ks +getDrinkNum(): Int
VerificationCode (from Controller) /1
Zﬁﬁﬂi}%@%mng +execute(url: String, connection: Socket)
AdnﬂkNum{ Int -verifyCode(dos: DataOutputStream, body: String)
+getCode(): String H

A

VerificationCodeDBManager

(from DBManager)
-dbPath: String |
-manager: VerificationCodeDBManager i
-VerificationCodeDBManager()

PayController
(from Controller) PP

-drinkType: String
-drinkNum: Int
-card: Card

te(url: String, connection: Socket)
+getManager(): VerificationCodeDBManager |c. . _ v +execu )
FcheckCode(code: String): VerificationCode A VerificationManager ) e -setDrink(dos: DataOutputStream, body: String)
+saveCode(code: String): Boolean g -setDrinkNum(dos: DataOutputStream, body: String)

+getVerificationCode(): String
+saveCode(code: String): Boolean
+verifyCode(code: String): VerificationCode

K

-isPayAvailable(dos: DataOutputStream, body: String)
-isPrepayAvailable(dos: DataOutputStream, body: String)
-pay(dos: DataOutputStream, body: String)
-prepay(dos: DataOutputStream, body: String)

f
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D «interface»
DBManager
dller

onnection: Socket) <J v

. DrinkController M
(from Controller) 3
% +execute(url: String, connection: Socket)
-getMenulList(dos: DataOutputStream, body: String)

ne: String "
e:Int \
n:Int
Int
{Name(): String .
Price(): Int

Num(): Int

DrinkManager

"-menuList: List<Drink>

+DrinkManager()
+hasDrink(drinkType: String, drinkNum: Int): Boolean

+getDrink(drinkType: String, drinkNum: Int): Drink
+getMenulnfo() DrinkDBManager
+getDrinkQuantity(drinkType: String) i (from DBManager)
+manageDrink(drinkType: String, drinkNum: String) -dbPath: String
+reqAmountOfDrink(): List<Drink> > _manager: DrinkDBManager
/7 -DrinkDBManager()
+getManager(): DrinkDBManager
< +hasDrink(drinkType: String, drinkNum: Int): Boolean
+getDrink(drinkType: String, drinkNum: Int): Drink
+getDrinkQuantity(drinkType: String): Int
5] +setDrink(drinkType: String, drinkNum: Int): Boolean
+getAllDrinkStatus(): List<Drink>
PaymentManager +getMenuList(): List<Drink>

+reqPay(card: Card): String

DVMContactManager

! -anotherDVMAddresses: List<String>

+searchDrink(drinkType: String, drinkNum: Int): DVM
+regAdvancePayment(drinkType: String, drinkNum: Int, code: String): Boolean
-calculateNearestVM(): DVM
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n

VerificationCodeDBManager
(from DBManager)

-dbPath: String
-manager: VerificationCodeDBManager

-VerificationCodeDBManager()
+getManager(): VerificationCodeDBManager

+checkCode(code: String): VerificationCode
+saveCode(code: String): Boolean

VerificationManager

+getVerificationCode(): String

+saveCode(code: String): Boolean
+verifyCode(code: String): VerificationCode

A

f
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

(from Controller)

-myDVM: DVM

MessageController

PayController
(from Controller)

-drinkType: String
-drinkNum: Int
-card: Card

+execute(url: String, connection: Socket)

-setDrink(dos: DataOutputStream, body: S
-setDrinkNum(dos: DataOutputStream, bot
-isPayAvailable(dos: DataOutputStream, b
-isPrepayAvailable(dos: DataOutputStrean
-pay(dos: DataOutputStream, body: String
-prepay(dos: DataOutputStream, body: Str

ControllerMapper

-controllers: Map<Controller>

+MessageController()
+execute(url: String, connection: Socket)
-reqDrinkQuantity(dos: DataOutputStream, body: String)
-reqAdvancePayment(dos: DataOutputStream, body: String)

+ControllerMapper()
+getController(url: String): Cont
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+getDrink(
+setDrink(
+getAllDril
PaymentManager +getMenu
+regPay(card: Card): String

DVMContactManager
-anotherDVMAddresses: List<String>

+searchDrink(drinkType: String, drinkNum: Int): DVM

+reqAdvancePayment(drinkType: String, drinkNum: Int, code: String): Boolean
-calculateNearestVM(): DVM

DVM i

VA
-coordX: Int
-coordY: Int

+getX(): Int
+getY(): Int

'
\
\
\
\

'l

Message

-msgType: String

-srcld: String

-dstld: String
-content: Object

-controllerMapper: ControllerMapper

+main()

DVMSimulationServer

+getMsgType(): String
+getSrcld(): String
et +getDstld(): String

+getContent(): Object




Activity 2146. Design Traceability Analysis

R 1.1 Select drink type _ 1. Selectdrink type —, selectDrink(type)

R 1.2 Select number of drink 2. Select number of drink sendDrinkNum(drinkNum)

R 1.3 Pay by credit card ————— > 3. Pay by credit card reqPayment()

R 1.4 Pay in advance » 4. Payin advance enterCard(cardInfo)

R 1.5 Exceed card limits — > 5. Exceed card limits reqPay(cardInfo)

R 1.6 Failed to purchase ____» 6. Failed to purchase reqAdvancePayment(drinkType, drinkNum, code)
R 2.1 Get drink — > 7. Getdrink enterCode(code)

R 2.2 Confirm authentication code —— > 8. Confirm authentication code reqMenulList()

R 2.3 Issue authentication code —* 9. Issue authentication code reqlLocation()

R 3.1 Check menu information —» 10. Check menu information login()

R 3.2 Check another vending machine location —— > 11. Check another vending machine location logout()

R 4.2 Get drinks quantity status —— > 12. Get drinks quantity status manageDrink(drinkType, drinkNum)
R 4.3 Request for advance payment — " 13. Request for advance payment reqAmountOfDrink()

R 5.1 Log in — " 14.Login reqDrinkQuantity(drinkType)

R 5.2 Log out 5 15.Logout

R 5.3 Manage drinks ——— > 16. Manage drinks

R 5.4 Check amount of drinks —> 17. Check amount of drinks



Operation i

reqPay(card)
searchDrink(drinkType, drinkNum)

Activity 2146

calculateNearestVM()

selectDrink(type)
sendDrinkNum(drinkNum)
reqPayment()
enterCard(card)
logout()
selectDrink(type) manageDrink(drinkType, drinkNum)
sendDrinkNum(drinkNum) reqAmountOfrink()
checkUser()
reqPayment() logout()
checkUser()
enterCard(cardinfo) » getVerificationCode()
saveCode(code)
reqPay(cardInfo) verifyCode(code)

hasDrink(drinkType, drinkNum)
getDrink(drinkType, drinkNum)
getMenulnfo()

regAdvancePayment(drinkType, drinkNum, code)

enterCode(code)

getDrinkQuantity(drinkType)
reqMenuList() manageDrink(drinkType, drinkNum)

reqAmountOfDrink()
regLocation() hasDrink(drinkType, drinkNum)

. getDrink(drinkType, drinkNum)

login() getDrinkQuantity(drinkType)
logout() setDrink(drinkType, drinkNum)

getAllDrinkStatus()
manageDrink(drinkType, drinkNum) checkCode(code)

saveCode(code)
regAmountOfDrink() enterCode(code)

reqLocation()

reqDrinkQuantity(drink Type)
reqDrinkQuantity(drinkType)

reqMenulList()

interaction diagram

reqAdvancePayment(drinkType, drinkNum, code)

e regPay(in card:Card): String
/ searchDrink(in drinkType:String, in drinkNum:Int): DVM

regAdvancePayment(drinkType, drinkNum, code) - " . ) o ocean

I calculateNearestVM(): DVM
I setDrink(dos, body)

I ——— setDrinkNum(dos, body)

) isPayAvailable(dos, body)
—»-isPrePayAvailable(dos, body)

\ pay(dos, body)

prepay(dos, body)
ﬁogin(m dos:DataOutputStream, in body:String)
\» ogout(in dos:DataOutputStream, in body:String)

poa&a:gﬁ%%rik(m dos:DataOutputStream, in

checkUser(in account:AdminAccount): Boolean

 :‘”°‘“‘* Boolean

checkUser()

\getVerificationCode()
\>save00de(code)
\pverifyCode(code)
\phasDrink(in drinkType:String, in drinkNum:Int): Boolean
\#emrink(in drinkType:String, in drinkNum:Int): Drink
T, getMenulnfo()
\getDrinkQuantity(in drinkType:String)
\>manageDrink(in drinkType:String, in drinkNum:String)
\>rqumount0fDrink(): List<Drink>
\>hasDrink(in drinkType:String, in drinkNum:Int): Boolean
\bgetDrink(in drinkType:String, in drinkNum:Int): Drink
\,getDrinkQuantity(in drinkType:String): Int

\bsetDrink(in drinkType:String, in drinkNum:Int): Boolean
\>getAllDrinkStatus(): List<Drink>
getMenulist(): List<Drink>
checkCode(in code:String): VerificationCode
saveCode(in code:String): Boolean
erifyCode(code)

reqDrinkQuantity(in dos:DataOutputStream, in body:String)

q yment(in dos:DataO in

getMenuList(in dos:DataOutputStream, in body:String)

Class

PaymentManager

DVMContactManager

PayController

AdminController

AdminAccountManager

AdminDBManager

VerificationManager

DrinkManager

DrinkDBManager

VerificationCodeDBManager

VerificationCodeController

MessageController

DrinkController






