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Introduction
1.1 Purpose
2 EAM+E Distributed Vending Machine(DVM)2| Controller SystemS T81517| 2|8t
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1.3 Definitions, acronyms, and abbreviations

Num Term Description
1 Sw Software®| 2fXt
2 DVM Distributed Vending Machine2| 2fXt
HZEH AHEALZE o DVMOIA 0 E27tset 2F& EIDVMOA

Cl

%
TONStOAL & [f O|83H= AIAEOILE AMAtE @ DVM

oM bf2] ZHE Tdet 7 2EH= Sl HIZES =5
o
=

WOt sl AHIUIoA ZXE sRE HER

=
4 C_Number MEXZE HEBHE o 8% " DVMOIM 225 HEE
=

5 Msg Message DVMO| HESR A0 AHZE CHE DVM

o §EE FAE= O|0[E THR|O|Ch Message ProtocolOf|

#4/0| Folgict

6 Title DVMO| SEE 2o 8= O|F

7  TiteID DVMO SE& ZtZto| 2& H3

8 item DVMO| SE&l TitleQ| &

9 Address DVMO|| 11 QU XpAQ| K]

10 ID HERZ W pvmMe| nGHz

1" Broadcast Msg | DVMUIE®{Z Wf 2= DVMO|A EU= HA[X|
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2.

14

1.5

References
- |EEE Std 1016

- http://dslab.konkuk.ac.kr/

Overview
2. System architecture descriptionO A= T8i5t= AZEQ|02] AFS HAHDHICH

3. Design Real Use Cases and Interaction DiagramsO| A= SRSO|A] 22 UseCase2|
A

MATY S M| ZALSHD, O|Ofl}HE Sequence Diagrama ZAFSICEH
4. Class Diagram2 &dff AKXt HAEE Folstn Z1Zto| #AE Fo|strt.

5. Design Traceability AnalysisOil A= 2| 0|0t HAEZO| A E HALSHCE

System architecture description

2. System architecture= 7|2 3725 LayerE AME9D, OS LayerE M| 2|2t GUI, Logic Layer
M AZEQNE FTICh

GUI Layer Object Package

+ InputLine + MainMenu  + ManagerMenu

+ PaymentMenu  + DVMMenu

v

Application Logic Layer Object Package
+ Title + Controller + Payment
+ Item + DVM + Message
C_Number + MessageQueue
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3. Real Use Cases and Interaction Diagrams

- Real Use Cases and Interaction DiagramsOf| A= SRSO|A ZtE 3Tt UseCasel| Typical Course
é%

£ JHERe o= XfHLelsta, 0|0 [HE Sequence Diagram= HAFSHCE,

-—

3.1 Sequence Diagrams with Use Cases

311 28 2|AE 3lH =3

Use Case 1. & Z|2E 3}H &£

Actor Customer

Purpose ALEXHO A Ol wE HA|

Overview AFEREZE RHEZIOf oftet (EE 7IE 4% Cl2Ed|0|

SOl AX|HAM 77t EHE.

Type Evident

Cross Reference N/A

Pre-Requisites 32 ofiyet A E K| 0F B= HEfO{OF o
Typical Courses of Events (A) : Actor (S) : System

1. (A) : AF2X}7F DVM A3 210 ofiy3st e =
(ex. HH HX|)

2.(5): AIAE0| 012 Y 3 O sBI2 B

Alternative Courses of Events N/A

Exceptional Courses of Events | N/A

Sequence Diagram

:Controller

Actor

RegMainMenu()

ShowMainMenu()
<: ...........................

.._---_-...-...---}..-

e R
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312 Tifg 28 oY
Use Case Toig 28 Y4H
Actor Customer
Purpose AHEXIZE FOfe O =5 MEfg 5= A &
Overview X ClAZolof EHE Ol & SHIHXE MEASITH
Type Evident

Cross Reference

Functions: R1.1, R1.2.2, R1.3, R44

Pre-Requisites

AHETIO S22 AETF SHE SEOOF &

Typical Courses of Events (A) : Actor (S) : System
1. (A) : AFBRZE X710 E8E Hw & otk 55 9F
2.(S) : s TitleQ| ref) 20. X2 FE =l
3.(5): o Title?] HEE M.
Alternative Courses of Events | N/A
Exceptional Courses of Events | E2.1 DVMO| X{117} 02 B2
Ref) 5.Xn7t BFst XNEF CtH.Typical Courses of
Event
Sequence Diagram
i :Controller Title
e
InputSelect(TitlelD) R
CheckStock(TitlelD) > é
l"(msse'm;‘:;gm j € eee H
e ?
3.1.3 AFEAR ME F&
Use Case AL X MEH FHA
Actor Customer
Purpose AHERIZE MEdSH D=8 F AT 5= A &
Overview ALBAITL MEf F2 HES R2Ct
Type Evident

Cross Reference

Functions: R1.1, R1.2.1
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Pre-Requisites

MERZL 71Z0]|

St

ot 2=27F EXsl{oF

Typical Courses of Events

(A) : Actor (S) : System
1. (A) : AFEAE HEiS F

2.(5): MEE title2 AA
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A
Sequence Diagram
:Controller
Cust:pmer
Cancelltem() )
Init()
ShowMainMenu()

314 MEA IS e/HIRE F

Use Case 4. AH8Xt QIEHD/HIAE AH

Actor Customer

Purpose HAXMS AEAZE ME S HERY| floh ABHDE 8
Overview AHEXEZE Hetot QISHD A3 Al A|AHI0| ST HE T
Type Evident

Cross Reference

Functions: R3.1.1, R3.1.2, R3.

Pre-Requisites

2
AHEXEZH Bf DVMOIM QIS HD E =3

Typical Courses of Events

w2 EHOIOF =
(A) : Actor (S) : System
1. (A) : AHEXIE DVMO]| QIS UK ES ME
2.(S): A|AHEI0| O] Q4 = AUY 3HE &5
3. (A) : AFEXIIE O|THO| =8 22 Q5HSE o
4. (S) : C_Number StackO|M ST QSHZE 2
5.(S): sile C_NumberOf X|EE Titeg =0l
6.(5): CIEH=O| ME HES M
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Alternative Courses of Events

A3.1 AERHZE|Rh7E 22| Xt w0 H2ote e 7

Ref)19.22|X} M+ &3 Typical Courses of Event

Exceptional Courses of Events

E31 AFBAL QB3 AZHSE HX R FL
1. AAH0| ©F DA 53
2. O|HgBoR B3

Sequence Diagram

i :Controller :C_Number Title

Customer

ReqInputCnumber() :

ShowInputLine()

InputCnumber() ‘
> CheckCnumber(Cnumb_qr_)

(if(CheckCnumber==-1)] | [ ========mememannn PopCnumber(Cnumber)
InfoError()

(it(CheckCnumber==0)] | [&========smmssses
Returnitem() UpdateStock(TitlelD,False)

315 M7t #&5o HE

Actor None

Purpose AMEARZE a7t BES HES 182 % 0| CtUfs &

Overview AHERI7E Eieh MEFel 27t o DVMOIAM 0@l E% O|&
S =

Type Hidden

Cross Reference

Functions: R1.2.1, R44, R14

Pre-Requisites

AFEALZE AESh =9 M 17F DVMO A 00]0fOF otCt

Typical Courses of Events

(A) : Actor (S) : System

1. (A) : AFBAZE RHEZ|Of 2 E Ol T Hote 23
2.(S): S TitleQ| ref) 20. {1 HE =0l
3.9 : M7t EFT HME AL oH =

o
212

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A
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Sequence Diagram
i :Controller Title

Customer

InputSelect(TitlelD)

CheckStock(TitleID)

(If(CheckStock(TitlelD))) B ———— H
PrintSelectPay() .

N

[it(*CheckStock(TitlelD)))
InfoNoltem()

N

3.1.6 704 7tseh AHEE7| QLY

Use Case 6. 70§ 7tse Xt

Actor None

Purpose AEXHOA 0§ Ztsot AR QLY

Overview AHERI7F dEish S =2 X7t A= EF DVME LSt
Type Hidden

Cross Reference R1.3, R4.5.1

Pre-Requisites AEXZE M7 8BS HE ¢AUE &2 &8

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

1.(A) : AFEAZE 00 Zhse AHEY| et HES 2

2.(S): MHE Title® Msg protocoldi| X%

3. (S) : Ref)21 A|X| &AIZ 0|83 broadcast Msg 4l

4. (S) : Ref)22 IA|X| =4l

5. (S) : Ref)21 Msg queuedi|A{ 3782l DVMO| F& 2F
Msg 2l

6. (S) : Ref)22 TA[X] =4

7. (S) : Message QueueO| A =4I=l address& =

Alternative Courses of Events | N/A
Exceptional Courses of Events | E5.1 MEist X ES 2% XHH7|7t QIS
1. 81 HAIX] &8 = O|H3lHoZE =4
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Sequence Diagram

i :Controller :Message :Message_Queue :Other DVM
Custpmer :
'] ReqFindoVM(TitielD) | : ;
g ( )- ID,Type,Data) | !
SendMessage(Msg)
SendMessage(StkMsg,l
[if StkData In Msg ! ;IDequwaMessageo .
Queue are all False)] . EE— |
InfoNoUsableDVM() [f(StkData==True)]
Message(ID, Type,Data)
SsndMesgago(Msg) |
2 Sy ndMessage(LocMsg)‘J
;lnequouammge() E
ShowUsableDVM() | € ---=-==-=-====-=-= drmmmm e :

3.1.7 MEXF ApE7| dE

Use Case 7. AM2 X} KpEb7| MEH

Actor Customer

Purpose AHERIZE MAXME AHE7|E e

Overview Et DVM & ALEAHZL MAXME DVME MEISHTE
Type Evident

Cross Reference

Functions: R1.4 R2.1

Pre-Requisites

AFBRZE TOf JhSE RHET| oMY we Mg

Typical Courses of Events (A) : Actor (S) : System
1. (S) : DVM_Stack2 =tHH0| =
2. (A): MEAZE MZH g DVM &
3. (S) : DVM_Stack2 H[-2LF.
4.(S) : Ref)8. AME 258 £
Alternative Courses of Events | N/A
Exceptional Courses of Events | E2.1 AF&At7L MK & DvME LDEX| &1 AT 42

1. o4 ARl 28 = HQ sEH22 S

Sequence Diagram

:Controller

A

Cus%mer
o
[AHEX}7F 2Of 743t
AE7 |20 B2 A ]
ReqfindDVM(TitiriD)

ShowDVMStack()

H[0|X| 10 / 19




3.1.8 2H +E

Use Case 8. AN xt¢t 2§ ¢
Actor None
Purpose AFEAZE ZHE YRS 18 + UE FES =Y
Overview otHo| ZHH AN / 7t ZX ME SHES ZESiC
Type Hidden
Cross Reference Functions: R1.2.1, R1.4, R 2.2
Pre-Requisites MEREl M ZO0| a7t EXHsHoF e
Typical Courses of Events (A) : Actor (S) : System

1.(5): UHHZNM/ZIEZAN M otHS =5
Alternative Courses of Events (A) : Actor (S) : System

A*1 FON7tsSh AHEZ(O| Cioh SHLE @2 o

1.(5): HHZANM/ZIEZAN M otHS =
Exceptional Courses of Events | N/A
Sequence Diagrams
:Controller
Custémer j_
InputSelect(TitlelD) >
E—e ool S
319 2H =5 23

Use Case 9. AN T 2%
Actor Customer
Purpose AEXIZE 2X =t 27
Overview ALERIZE 7IEE AFE AQX|, ZHH ZME AME AKX

MENSHOL
Type Evident

Cross Reference

Functions: R2.1, R2.3.1, R2.3.2

Pre-Requisites

UHHZH / FIEZHN U SFHO0| SHEO A0{OF =

Typical Courses of Events

(A) : Actor (S) : System

Ho|X] 11 / 19




1.(A): FHEZHHES U
2.(S): Ref)11. 7ZIEZNE &
Alternative Courses of Events | (A) : Actor (S) : System
L) ZHANHES Y
2.(S): Ref)10. ZHZEME 2
Exceptional Courses of Events | N/A
Sequence Diagrams
:Controller ‘Payment
Actor
-E— SelectPayment0 > _[if(choice=SmanPay)]§
E RegSmartPay()
%A ShowSmartPay() Lo
E ?[if(choice:CardPay)] -E-
. — ReqgCardPay() -
é‘ ShowCardPay() D ]
3.1.10 ZHH AH|
Use Case 10. ZHH ZAx|
Actor Customer
Purpose FEALZE A HMZ0f Chet 24 Z2H|
Overview AHERI7E S XIE5t7| o ZHE AXME AlZ=gto.
Type Evident
Cross Reference Functions: R1.2.1, R2.1, R2.2, R2.4.1, R2.4.2, R3.1.1, R3.2
Pre-Requisites AEAZE ZH B 2E0AM 2t ZXE dEsh ¥
Typical Courses of Events (A) : Actor (S) : System
1.(S): A2"|0| 2O QREEE £
2. (A): AFBAI7F QREEE 0|83ff ZHH ZHME TAH
3.9 : ZH HAAZREH 2 Z20E 2
4.5 : 2H 22 = NTE Title2 =
5.(S):Ref)15. 28 MY
Alternative Courses of Events (A) : Actor (S) : System
A4T ALEAZE BEME St 8%
1.(S) : Ref)13. S /HIRE WY
2.(S):Ref)14. QSIS /HIRE £
Exceptional Courses of Events | E3.1 2 £ZF & 04X 2ot ZX |l TF Al
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1. 2F HAXIE 288 = O[Oz 57
Sequence Diagrams i
‘ :Controller ‘ ‘Payment ‘ ‘ :C_Number | ‘ :Other DVM ‘ | Title ‘

Actor
e

SelectPayment()

ShowSmartPay()
SmartPay()

SmartPay()
—

[if( )]
CreateCnumber(),
CreateBarcode() !

PrintCnumber()

[ ZA)
return Item

SendMessage() [
rmmrnnnaes R RRRREREREY

L k(TitlelD, false)

3.1.11 7t= A

Use Case 1.  11. 7I=EZH

Actor Customer

Purpose AEXZE B HZ0| et s%E X

Overview AMEAZE g2E ME = A4S X=5H| 3 7t Y
= ENE A=

Type Evident

Cross Reference

Functions: R1.2.1, R2.1, R24.1, R2.4.2, R3.1.1, R3.2

Pre-Requisites

AFBAPH R AE ZFOIM ZHH NS M Mg

Typical Courses of Events

11— OO
(A) : Actor (S) : System

1. (A) : Ref)9. &H|X}7} ZIEZNE IEH

2.(5): A|l2a”0| ZA 2tHE =

3. (A) : AFEXZE ZEEE FHEZ|E V|0 2

4.(5: 7tEEH7|E Sl Y2 FIEFHEE FtEA MY
5.5 : 7IEAZREH SQENE 4

6.(5): X 282 T NYE Titlex Q!

7.(S): Ref)15. 82 Y

Alternative Courses of Events

(A) : Actor (S) : System
A5.1 ALEXIF MAHME St= B2 (Titleitem == 0)
0 = M4y

2. (S) : Ref)14. @l

=
t =9

Exceptional Courses of Events

E3.1 7EEAL SQIAHRA|

1. 2F HAIXIE E8ot £ o|HstHoZ =7
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Sequence Diagrams
Controller Payment C_Number | | Other DVM | | Title ‘
Actor : ; i
: H ;
H SelectPayment()
é ShowCardPay() :
H CardP. i
: ardPay0 CardPay() '
; [EZEA)) i i
: CreateCnumber(), } : ;
i CreateBarcode() _t H H
: SendMessage() [ '
: PrintCnumber() D S, ’ | H
|| ———— H H
: (N EA)) : : :
eturn tem : UpdateStock{TitlelD false) ~ D
H U : T

3.1.12 Z2H F2a

Use Case 12. 2H FHA

Actor Customer
Purpose A& BHE Fa
Overview AEXZE ARIZE AEEZ] H BHE Fag
Type Evident
Cross Reference Functions: R2.2 R2.3.1 R2.3.2
Pre-Requisites AH7t TIHE HEfZF OfL|ofof oF
Typical Courses of Events (A) : Actor (S) : System
1.(A) 1 AFBAZE 2 AR H FAHES F8
2.(S): A|I=H’0| O|F Q4 = Mooz =
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A
Sequence Diagrams
-Controller ‘Payment
Actor .
CancelPay() > ot
;:)inno
<. Reamainkens
o

|
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3.1.13 22X KR £

Use Case 17. 2|x} K7 &
Actor Manager
Purpose ZHE[XE7E AHEZ|O] T A mefe 5= A o
Overview Ze[Rt7F 2Q15HH, HiXf XHET[0| EXdts M =T,
29| BF, HEX ABHZ =¥ S E0F= 2X O
w5 oot
Type Evident
Cross Reference Functions: R3.3, R4.2
Pre-Requisites H2|X2F XpAle| g IFTHMBIL U= HEfO{OF B
Typical Courses of Events (A) : Actor (S) : System
1. (A) 1 AFSXI7F DVMO| QIZ#S Y ES M
2.(5): NAEO0| 0|2 214 = 9 3B 53
3.(A) : AFERIZE AHile] 1R CIEHS S YUY
4.(S): AIA”IO| 22Xt HwE =Y
Alternative Courses of Events | N/A
Exceptional Courses of Events | E3.1 Zt2|At7t HZE N/RQASHSE YH
1. A|AEIO| QA & 2F HAIX] =3
Sequence Diagrams
Controller C_Number
Cust:pmer
] ReqinputCnumber() > i E
P ShowlnputLine()
MpuCrumberd » CheckCnumber(Cnumber) \E
MCheckCumbere 1) P ,U
) (t(CheckCnumber==0))
< ShowManagerMenu() é
3.1.14 Mo g/
Use Case 18. X1 HZA/EE
Actor Manager
Purpose 2| X2F s AL EE 52 HAS = O0|F A|AH0
e

H[0|X| 15 / 19




Overview BelRIL HDE 25T S oY MDol s 7Y,
Type Evident

Cross Reference

Functions: R1.2.3, R4.1

Pre-Requisites

E= PN g Sl B
HEHO{OF &

USHTE S| VRANUFE FHY

Typical Courses of Events

(A) : Actor (S) : System

1. (A) : 2E2|Xp2F Zf1o| Hakg 7Y
2.(S): AM2HO| EXEl Titlel| itemS BE
3.(S): AlAHIO| BIZ ZAD =8
Alternative Courses of Events N/A
Exceptional Courses of Events | N/A
Sequence Diagrams
:Controller Title
Manager : §
: ; z
Loop ) ! E
ManageStock() H E
Additem(TitlelD,item) \D
Deleteltem(TitlelD,jtemiD) \t]
_  ShowManagerMenu() ,.

3.1.15 TA[X] &

Use Case 21. HIA|X] =

Actor None

Purpose A|AEIO| Ef DVMO|| HA|X|E A

Overview 2o meat AAHEO| DVMUERIA0 OA[XIE ZAlsHY
YHE TESHAL @Fot

Type Hidden

Cross Reference

Functions: R1.3, R3.1.1, R4.5.2

Pre-Requisites

MERZE O Z7hset AHET| tHE 2FS &4
MERZE HENE 2t=510] QIS /HIRETL ddE &

Typical Courses of Events

(A) : Actor (S) : System
1.(S) : HIAIX] A 2F =4
2.(S): siE Msg Z2EF &

H0|X| 16 / 19




Alternative Courses of Events N/A
Exceptional Courses of Events | N/A
Sequence Diagrams -Controller ‘Message :Other DVM
H H i
Message(ID,Type,Data) _ |
SendMessage(Data)
3.1.16 OAX| =4I
Use Case 22. HIAIX] =4
Actor None
Purpose CIE DVMOEEEH ML=l HA|XZE =AM
Overview DVM HESIIZEH FE 28 / MY HAXE 2Lt
Type Hidden

Cross Reference

R1.4, R4.4, R4.5.1

Pre-Requisites

AMEXZH Bf DVMOIM TAIX|S Ziloh &

Typical Courses of Events

(A) : Actor (S) : System
1. (A) : Et DVMO| TjA|X| 2HAl
2. (S): AA”O| Y MAIX|E Msg queued]| X%

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Sequence Diagrams

:Other DVM ‘Message Queue

T
'
'
'
'
. '
iy -

SendMessage(StkData)

La

DequeueMessage()

-
e

mo|X] 17 / 19




4.

Class Diagram

refer to

= <<Business object>>

InfoCnumberError(); void
Returnltem(Title); void
ShowMangerMenu(); void
SelectPayment(); int
ShowSmartPay(); void
ShowCardPay(); void
SelectDVMY(); int
init(); void

1

Manupulate

Payment

Error log : String
pay_confirm : boolean

Prepay : boolean

1

1.

Manupulate

Manupulate 0..*

<<Business object>>
C_Number

CardPay(); boolean
SmartPay(); boolean
ReqCardPay(); void
ReqCardPay(); void
init(); void

C_List: Stack

M_Number : integer

C_Number : integer

CreateCnumber(Title, DVM.ID); Int
PopCnumber(C_Number); Title
CheckCnumber(C_Number); int

HO|X| 18 / 19

Message Queue <<Business object>> =
h Message refer to DVM
array<Message> as
ID : Integer T T ID : integer
t 1 0.*
SendMsg(Message); Message Msg_Type : integer Address : double
Dequeye(Message); void Msg_data : integer available : boolean
0..*
Manupulate Message(ID,Type,Data); Message
1
= Controller
1
. ist - <Title> =
Title_List : array<Title: =) <<Business object>>
Payment : Payment Title
basket : integer refer to Name : String
DVMStack : Stack ID : Integer <<Business objec>
1. + i
N ] Price : Float item
ShowMainMenu(); void
1 u . Number of | . integer
RegMainMenu(); void array<item> P 0 ]
InputSelect(Title.ID); void i ikt . * | Count::integer
PrintSelectPay(); void ) Expiration Date : integer
Cancelltem(); void UpdateStock(Title.ID, IfHold); void
InfoNoltem(); void CheckStock(Title.ID); Boolean
InputCnumber(); void Addltem(Title.ID, item); void
ShowInputLine(); void Deleteltem(Tilte.ID, item.ID); void




5. Traceability Analysis

System Function

R1.1 X7 82 R/ £

1. A7 88 3R £Y

il
©
IO E

3. AFE X

ol rx | go
i

4. AH2 T

olzd

RegMainMenu()

R1.4 70§ 7k XHIED| Ot 6. 700 b5 RHEE 7| QLY InputSelect()
R1.5 AL XF AT | A E4 7. AL X RFEET| MEY Cancelltem()
R2.1 ZH =t 55 4 2 ReglnputCnumber()

R2.2 ZH =t 2%

InputCnumber()

R2.3.1 ZHH ZH|

. 2HE 2R

ReqFindDVM()

R2.3.2 7tE ZH|

. 7tE ZH|

SelectDVM()

R2.4 ZH # 2

CancelSelectDVM()

SelectPayment()

SmartPay()

CardPay()

CancelPay()

N
iy
n
>

MangeStock()

SendMessage()

R4.5.1 B M| X| 2

=

L OIAIR]

N

=

R4.5.2 B M X| ==

22, O MIX| =41

!:;::33.0
AR EE
R

X | Jfo

o | Ju

Ut

IR
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Method Class

. ShowMainMenu(); void

. RegMainMenu(); void

. InputSelect(Title.ID); void

. PrintSelectPay(); void

. InfoNoitem(); void

2
3
4
5. Cancelitem(); void
6.
7

. InputCnumber(); void

o0

. ShowlnputLine(); void

9.InfoCnumberError(); void

10. Returnltem(Title); void

11. ShowManagerMenu(); void

12. SelectPaymenty(); int

13. ShowSmartPay(); void

14. ShowCardPay(); void

15. ShowDVMStack

Controller

15.inti(); void

16. CardPay(); boolean

17. SmartPay(); boolean

18. ReqCardPay(); void

Payment

19. ReqSmartPay(); void

20. CreateCnumber(Title); int

21. UpdateStock(Title.ID, IfHold); void

22. CheckStock(Title.ID); Boolean

C_Number

23. Addltem(Title.ID, Item); void

24. Deleteltem(Title.ID, Item.ID); void

25. SendMsg(Message); Message

Title

26. Dequeue(Message); void

MessageQueue

27.Message(ID, Type, Data); Message

Message




