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1. Introduction Section
Name of the
architecture
Team information

A AFgk7] o}7] B A (Distributed Vending Machine Architecture)

- AokaI=distal ARk ekl 75785 SH- HPE Lab)
- SEokA = hetal ARt ekl 357 E & 4 DS Lab)
- AT = E L A ek} et 737 B 3 SH- INNS Lab)
Creation and None
modification

Audience and purpose

DVM Company, Explain how to make DVM
Selected viewpoints

Logical View — Decomposition & Layered View
Process View — Peer-to-Peer View

Development View — Deployment View, Install View, Work Assignment View

2. System Purpose Section

2.1 Context Section

DVM

UC-1: Select ltem

UC-2: Provide Item

Other DVM

/ UC-4: Provide Verification Code

UC-5: Vernify Verification Code
User / Admin
UC-6: Set Address
UC-8: Cancel

UC-T: Network Monitoring

Figure 1 Use Case Diagram

2.2 System Interface Section
Table 1 User Input Interface

[Interface [User input Interface
ATESOZHEER
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Use Cases

UC-1. Select Item: AFE A7} A EIGH M| 72| I 07t RS BF ALEXHO|A| ‘FLONSHAI S LI S2
HAIR|Z 22|22, {27t S F2 AR A ‘THE AHE 7|2 08 HOLEA|ZES LY 52| HAIX| =
22t

System operations of this use case:

- Requestitem(itemID): A2 X}7F MENSE item Q| X7t QeX| 2OlE A @FTiCL

A EH
- StockExistence: &-E2| {11 &£ E dtstsict,

UC-2. Provide Item: At&AH7F X E Tldst LHEH &2 MS St
System operations of this use case
- Provideltem() : ltemS X538 =Ct.

UC-3. Search Other DVM : AFEX}7t CHE RHEEZ|Of| A I 05 20t =N S [ff, B E & Fe i1
FE7HE 72 AV RH MU R FoHH, HAIXE &2 A7 = 452l 1 75 =telst

< HAIX| 2 SEECL 27 A= B2, AL RO A 3D XHE 7 2] /X[ E &2

AKX 2=Ct.

System operations of this use case:

- SearchOtherDVM(item|D, DVMID): 1§ 2R3t DVM &7|E 2F3iCH

- DVMLocation: ;{1 E E-/% DVM2| |X| & ghetsirt

B
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=
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o

UC-4. Provide Verification Code : A+&At7} 2K & ot H ASZEE H-G5t10 ArERIR} 8 AHEH7| o
Ml S et

- System operations of this use case

- RequestPayement() : AtEX}7t ZXIE T SHH Item?| X117} = CHE DVMO| Verification CodeE 2 8l
M-St 2Hor AR RO A M| SBtCt.,

UC-5. Verify Verification Code : At X7t CH2 al
NILUAHAZTAE U X O FRdS H2T /58
XS BtCt.

System operations of this use case:
CheckVerificationCode(VerificationCode) : At X}7 fVericationCode% DVM01| QI245lH DVM DBO| Verification
Code®t H| W30 F235t ZEQIX| &olstn o

UC-8. Cancel : AFEAIF UE 2= YHS F
System operations of this use case:
Cancel() : AFEAI7t CancelHES F2H JATO g2 HFD x7|31HO 2 SORZICE

Table 2 Admin Input Interface

Interface

Admin Input Interface

Use Cases

UC-6. Set Address : 2| X} 7} AHY T[] FEAE YOt
System operations of this use case:
SetAddress(Address) : t2|Xt7F DVM 0] Zt DVM 2| /K|S 26t H pvMm 0| 0| 42 X & stCt,

UC-7. Network Monioring : 2t2|X}7t RHEHY| ALEO|H S =L
System operations of this use case:
NetworkMonitoring() : XHEt7| 2| AHE 0|32 22| Xtoj| A 2o FLt.
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2.3 Non-Functional Requirements Section

Ver 1.0

Quality
Table 3 Quality Attribute
ID Quality Attribute Scenario
AEXE XTI Jots dES &7| ?Isl HES 2L
A7l o7t As B2 2H Ol= Has = ot &4ES
QA-1 Usability o _
MSot Mot fle 8% &[4 30 = 2Hof CHE AHE |2
DS 30 2= QHof mefshoy QLY ohet.
OtAEf = S Al O = LF XHEE2[0f o A 2 Z=AMS BHLt.
QA-2 Marketability MITAE S8 AFEXE9| LU=E 012tst DVM 2| A&
Ay g wolrt
AC QHO|N BEO| BBYS 2 281517| 2Ust0l B EMS
SICE M EM S Sot0 RE2 T=ES 2 10%2 20 CHE
QA-3 Reusability _ L
A AEIO[LE O S 2[AH O MO S Al2B S 28 =+ AT
ot
SHLES| AFEEZ[0| A O 2] AHEEZ | 28 E Z[Tf 4 712 HAIX|S
QA-4 Performance T ASCE HA[X| S =2leh AHH 7] = 60 2= O|L{ O HIMIX| S
S5 Meletot.
3O INLAILOILIC| HEHE ZES 7ot AL & [,
QA-5 Maintainability
3 A2t O|LjOf| +78 7t StL
HAEZH 12 A[ZE O 2 I AES flot 7t o &d S F5otr)
QA-6 Testability HIAEZIHAEES 5t 7140 2t 40| =&l MEfO|M ZEE
HIAESH X} 2t I, 6 AlZt O|LH 2 85%0| &f H|AEBHCE
QEALHOM AL EFE AZSIAL HEJAIR BEE =
QA-7 Security Ol M KT Of| 2ot A& I, 30 = O|LHOf| H2& Al =,5 =
OfLioff ZtE| RO A 21 HIMIX| S HE L.
ATEQOZSER Page 5 of 38
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2. Constraints
Table 4 Constraints
ID Constraint
CON-1 | o2 XHEZ|0|M &2 SZH0] Lo 5= U0{OF BHCF,
CON-2 | HERYI=R2HIAES 7HE = UX| T ME2|S 5= QUO0{OF BHCE
CON-3 | OiH S Lot 2t Z0o| N 5Lt SEH2 S Of StCt,
3. Principles
Table 5 Principles
E:legl_r;giicésn'ons Rationale and Assumptions
ANEX7FEH ™, X SO|EH ZZ2HAS FAT S JUEE F 2 7|52
DVM SWO| Cancel FIt5t AFEXC| Hold 2 Z7HAIZICH AX|E User?t Cancel2 28 W 2 Y
7|52 {sh uiet LS HESS ME 27|35t 0|l 2tHO 2 SO0L70F StE 2, Ul= LHE 2|
system= =2 controller2t= AsynchronousStA| &%l OF SFCF. Cancel Off CH2t Use-Case S

Z=748E 0 8l 2 Use-Case2| Sequence diagramS A4 A $HCF, Usability 7+ SFAFEICE
) . CHE XHE 7| 22 H HA|X|E =4 Uf, Receiver?t A 2|8} OfF Sh= D A| X| 2
Receiver2 A1t _ o _ "
BAIKIZ X 2|2 M= E 20{510] X 2| ST} Receivers MA|X| S H2|& [ ofzfet 22
o - . PM=2E EUE N2|stA &0, sequence diagramOf #zt7F 47| 1

PriorityS £ 0{5}0
xz| Performance”| &=l

el @M 29 KD &0l HA|X| > QISR 24l

Forwarder7} HA|X| S 2L} 7| H Public KeyS E3H EncryptionS XI&ist 1,
Forwarder- Receiver7t HA|X| £ =412t I Public KeyE &3l =412 HAIX| 2| Decryption=
ReceiverAtO| @F Tl otrt,
DataAccessManger DataS DBServer0f X 22t [lf, DataAccessManager 7| Private KeyS &5l
O HAIX £28 Encryptions TS0, DataE DBServer2 5 E 90 @i & [f,

£2lS {6l Private | pataAccessManager”} Private Key2 S38H DecryptionS X845t}
geé Public Key DataZ 2S5}t I, DVMIDS} itemIDS K| 2|3 LI &8 2t S 515104 B 0| 2
e M2 82 FXISHE], security= A Z 5= S?,'\E% SHCt. Sequence Diagram,
Module ViewOl| #Hz}7} 4 7ICt,
ATEQOZSER Page 6 of 38
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3. Structure Section

3.1 Overview Section
DVM

h 4

PaymentModule

h 4

» DBEServer

j DataAccessManager

Other DVM

» DVM_UI | DVMController

User —|—h Forwarder

> Receiver

PaymentRequest Q

Receiver » Forwarder

Figure 2 Overview Architecture Diagram
User= DVM_UIE &3l |5t DVM_UIE &3 E0{2 A2 DVMControllerE &3 O™
S22 2X| 2™t 2SSHA =L PaymentE & 42, PaymentRequestE &5l Payment
ModuleZ 7} ZH E ZldstCt.
Verfication CodeE XAt LI, & =l = DataAcessMangerS &5l DBServerZ 7}
Ot SHH DataE QITHC}

Ct= pyMI} EAE [ = ForwarderE E£3l 2L ReceiverE E8ff 2t

on Sttt
ATEQOZSER Page 7 of 38
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«lLayer»
Presentation
1
DVM_UI
«Laﬁer»
Business
V4
1
DVMController
I 3
’ «Layer» .
, Data .
1] 1 I
PaymentRequest DataAccessManager Forwarder Receiver
: i A
) :
: I
DBServer V Other DVM :
] 1
Other DVM Other DVM
Receiver Forwarder

Figure 3 Module View using Rich Client Reference Architecture
Commentary

Rich Client Application reference architecture : Rich Client application2 AFEZH7|Off M X|&| =
T2OUMO| I o 222 L EESH QA-12] usabilityS TAA|Z = U1 AFR XISl 20| S
ot EX 0| HEotH ElCh=s oM HERT H|82 ofZ = UL},

3.2 Components Section

Component DVM_UI

Responsibilities AFERFot & interactionO| 7H5 3t UIZ, AFBRIZF MEhSt 4 Q= HES
2ojz1, 2N E 2=t &S MSSHALE HE AET|0M A8 7tsS
QISAEE NIt

Collaborators DVMController

Notes -

Issues -

ATEQOZSER Page 8 of 38
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Component DVMController

Responsibiliies | Ajgxjo| olefof w2 MAIHQ SN 9Igt 7158 BEBICL

Collaborators DVM UI, PaymentRequest, DataAccessManager, Forwarder, Receiver

Notes -

Issues -

Component PaymentRequest

Responsibilities | A2 X7} (M) ZHE R8T Z9, 2% 2% 250 ZHE 2ES 3k

Collaborators DVMController, PaymentModule

Notes -

Issues -

Component DataAcessManager

Responsibilities 2t DVM o 91X, DVM 2| ID, ¥ ZdtE 48 TR, 2 432 Mnof et Yot
S5t QIS HS E DBServer Of M&SHALE E2{=2CF.

Collaborators DVMController, DBServer

Notes -

Issues -

Component Forwarder

Responsibilities Meg YEE mU9 HEfZ marshalling St CHE XHEHT|9| receiver 2
&t

Collaborators DVMController, (Other DVM's) Receiver

Notes -

Issues -

Component Receiver

Responsibilities CH2  AHE719]  forwarder ZRE  Otol WEjZ  S4lvt FEE
unmarshalling 5t04 XpE7|0f ™ EotCt

Collaborators DVMController, (Other DVM's) Forwarder

Notes -

Issues -

Component DBServer

Responsibilities | 2t xt5t7|0] log B} 91X, AU, 4F F7 YEE XD Yk

Collaborators DataAccessManager

Notes -

Issues -

ATEQOZSER Page 9 of 38
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3.3 Interfaces Section
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4. Dynamic Behavior Section

4.1 Scenarios Section

Scenario Specification

Ver 1.0

Use Case 1. Select Item

Description | AL x}7} ME43H O & 17+ %S ZP ALSKIOIA| RofStA

HjA|R| 2 ZEICH

e Ut Sl HAIXIZ

Al
A
e, M7t gE 8 AEXA CHE AHET|S] MAUE HOTEA|ZS

L7t 52

Actors User, DVM, DBServer
Assumption | € xHy|of MRS B4 HMUD, LIEYT0 A AZEOf YLt
Step 1: AFEXEZ AHEY| 2O A RSHE O 75 M EESHCL
2: Yot= Olw2 X127t LS B2 FOSHA| A E LM HIA|X| & S oHC}
Variations | o: 3117} gl Z ‘CHE AHEY|| A IS ROHZAIZE LTk BIAIXIE BE3ICH
Use Case 2. Provide Item
Description | AbgA{7} K|S ZIBSR LIRI 4E2 NS,
Actors User, DVM, DBServer
Assumption | yc-1 g $HSHAD, ALSAPH WA KB 7|0 fohe B2 Mot ek,
Step 1: AFEAHZL 0| E MEESE D AN E Tt}
2: A7t Y E AS =0l = AES HSTHCH
3: X0 HEAL S YH O] Evtrt
Variations 1: AFEXHZL OIS MERSHX| =0t A ol H2 2 SO0FZIC}
Use Case 3. Search Other DVM
Description | \p@X}7} CHE RHEH7|0 A IS SHACHD MRS [f, MEUEl 42 0| 1 Of 2 7Y
7IHE2 AT |2 B =M E QFSHH, HA|X[E &2 AT | = 4E2 X1 of £ & =0l
= [ Yela,

HE2XHE T

Nl ARIK| E2=Ct.

= HAIXZ SESHC 27t As B2, ARSRA e AHE7|e] 9K
[=) o

Actors User, DVM, DBServer, OtherDVM
Assumption | yc.1 2 B A D, AL AHZE H&SH AHE Y| of F8He O 72| K| 17t gict.
Step 1: AL AL CHE AHEE 7|9 T8 He= AS MESCL
2: M 27F A= CHE AHET[E H=Ct
3: 2 7F A= CHE AHET[2] /IS AR RO Al &2t
4: AFERHO A M EXE T AR ==L
Variations -
Use Case 4. Provide Verification Code

Description | ApgR{7F HZ IS o QIS HCS Hafotn ALGAtet o XHEH|of H S3tLk,

—

~mEYof

oK

SIEZ
1 1=
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Actors User, DVM, DBServer, OtherDVM

Assumption | j¢_3 2 4 SB2AC},

Step I: AFBRI7F MK 2 Flgstc
2. ARI7 TS E 22 OIS S AISAEE X BBICH
3 QIEACE Y7t Y XHET| 2 R,

Variations [ 1. MZK S F%BIK| QECHR & Shpioz Sopzict

Use Case 5. Verify Verification Code

Descripion | ALgxp7b CH2 XHEVIOIA MZKE S @ SICE Aerp, MIwoH
OEmEe £U X 1 faMg HANTL K28 ASDCAAE, ABKA T
4B NIt

Actors User

Assumption

Step 1. (U) User 7} VerificationCode & & & oHC}
2.(S)DVM_UI 7} DVM_Controller 2 Verification Code & & L{ &=L}
3.(S) DVM Controller 7} DatabaseAccessManger = Verification Code & = tHC}.
4. (S) DatabaseAccessManger 7t DBServer 0| A Verification Code & &l 22 Verificaiton
Code 7t 4=l DVM ID, ItemID £ 40| O| A1} St+= VerificationCode & 7t 2Lt
5.(S) DatabaseAccessManger 7} 7} X2 Verification Code 2} User 7F & & Bt Verification Code &
H| W SkC,
6. (S) &2 Verification Code 210 L} 2 H L} [ O] &F DBServer Of| A 7FX &2 Verification Code 7t
= M 7tX| 4,5 & gF=0t0}
7.(S) &2 Verificatoin Code 7 LF2 ™ ST Item 2 User 0| Al =10, Ot 32, R 2SHX| Y2
Verification Code 2t= O M| X| & User Of| Al & T},

Variations

Use Case 6. Set Address

Description | 2ra|x}7} XHE7| 0 FAF B3ICh

Actors Manager

Assumption | pa|Rt@ E2 220l8h EfO|Ct.

Step 1. (M) DVM A| AE10]| DVM Address S & {$FCt
2.(S) DVM_UI 7} DVM Controller 2 DVM Address & 2 LH =L},
3.(S) DVM Controller 7} DatabaseAccessManger = Of| Al DVM Address & 2 M Ct.
4. (S) DatabaseAccessManager 7 DBServer O DVM Address & X & otC},

Variations

Use Case 7. Network Monitoring

Description | 24| x}7} HE7| AbB 0|2 S £,

Actors

Manager

~mEYof

oK

=
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Assumption | T3 X} @ E0f| A D& 2~ QI

Step 1. (M) 22| Xt DVM 2| Network 27| 2 ASistC}

2.(S) DVM_UI 7} DVMController £ &3l DatabaseAccessManger Of| Al Log & S M $HC}
3. (S) DatabaseAccessManager 7} DBServer 0| A{ Log & 2Ot-2 Lt

4.(S) Log £ '&2 DVM Controller 7t DVM_UI 0| M &3} Log & 2O &L}

Variations

Use Case 8. Cancel
Description | Cancel HHES =28 HEQ S5 HFE1 £7| 4Efo2 SOR2tt,

X}
Actors User
Assumption
Step (U)User 7} Cancel HE =S F+EL}.
(S) DVMController 7t 21 EQl &S HF10 FABHC}

(S) =7| JE = SOrZICt.

Variations

Component Interaction Model

<UC-1>

interaction Selectltem )

User DVM_UI DVM_Controller DataAccessManager DBServer

P 1: Selectltem

2 : Requestltem(ltemID

B g Requestltem(ltemlDL

4: Requestltem(ltemlDL

< 5 : ExistenceStock

«Public Key»
6 : Decryption

< =
R Ly S i — = 7 : ExistenceStock

-é-'E&'xéiéﬁ'cé'S'fdc'li ‘E- 8 : ExistenceStock

<UC-4>

Page 13 of 38
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1 requesiPayment

2 reuesPayment

R ——

2 requestPaymant

7

[uEEaEEENS

pvcess

P

7 ecryprion

S10ra[DVMID.VCode

5 sendVeasa(Vaoc, VM

o)

=]

i3 e stonCate

13" VerificatonCads.

<UC-5>

10 encrypion

@

| DVMCantralier

DatzAscessManager

3 decrypton

16 decigeprioriy
17 storeVeode(VCoe)

L8 sncrypion

19  swreVcode(VCode)

interaction Verify Verification Code )

3 Check\/enflcationCode(VerihcalionCodé)

DataAccessManager

5 CheckVerifncationCode(\/eriﬁcationCod?)

alt ValidationResult J

\alidationResult==True le-

11 : ValidationResult

\lalidationResult==False

S essage T

4 : CheckVerificationCode(VerificationCode)

>

5 : ValidVelificationCodeList

loop for All ValideVelificationCode )

«Private Key»
6 : Decryption

7 : Check

alt ValidationResult_J

ValidationResult == False

«Private Key»
8 : Encryption

9 : Restore(InvalidVerificationCode)

|y

st 10 ValidationResult =

4.2 Mechanisms Section

g 9is
AZEYOIZEE
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