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KB From QAW - Quality Attribute Scenarios

Quality Associated
ID Attribute SCenario Use Case
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From QAW - Primary Functionality

No. Use-Case Description
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From QAW - Other architectural drivers

Design Purpose

1) DVM =M Qlo] Q=6 ZOEZE | architectureE WA 24
ALEE THE 4 QU

2) N AIEF A, T Q] Bt 540 T EEIRIE UE0A 2 1

o

Constraints

ID Constraint
CON-1 | O] A7 10A &2 S210] Lojd 4= Aojof sith
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1st iteration

Step 2
lteration goal: T &|| 27| System StructureS =& S{f OF SFLCt. (CRN-1)

Step 3

Context diagram for DVM system
(2t DVMO|| = payment moduleO| HZE|0] /S

| 1
Payment :
module Other DVM




1st iteration

Step 4 Design Concept(reference architecture)

X
o

Design Decisions and Location

Rationale

Logical structure

Z} DVMOl| &=

Rich Client Application reference
architecture & -3}

Rich Client application2 ARA7]0] AR ¥= L2 IHO) /E] emsS FUE B0 Q
usabilityS S&AIE o= U1, ARSARS] QF0] Rl T LI EX 0] <56 Flth= FoflA] U
EfI HIES ot = QUL

Alternative Reason for discarding

HEA AREARS] SEfoll BHA SEalOF 6k,
=4 glan0] f20] 7Hsdllof slEE ARSSHA] BT

Rich Internet
Application

Z2HE 9 oA AlSE HRUIeER

Web Application A2 EHR] &=t}

Mobile Application HHIY CIHIOIA0A] S2feh= X2 T1HO0] OFLE 2 AMS6HA| €T

MHIAE FSsia7] fIet SAVE iz QoK ZoB R AFESHA] &

Service Application r}

Physical structure
Non-distributed Deployment
Patterng &-&3H}.

CON-10f w2} o] K7 ]oA sLet S4H< ol s g 2 Q7 AL, QA-10] uhet AFES Ao A
HEA AHAE AZ6IEE g QU Qo E DVM AAIE 5119 server® 1186H= non-
distributed deployment patternS A}F2SH}

o

—_

QY 71= AR Moduleg AlE35}10]
Payment Module B82S &2}

o] 7|1&0] Ex5l= ZA Module A|AEITIOZ L Z2EF] £L2 55 4
of Z7F& Q1 H|E0] A5t E R QIF ModuleE DVM A|AEIO] Af}5H0] A




1st iteration

Step 5 Instantiate design decisions

Design Decision
and Location

Rationale

Rich client
applicationof @&
ZA HA
Module F7}

Data layer0] Q15 A|AEIE AXRA ZA) 7Hss
TE QE AR A A ModuleS F71SC

=

Client

(from Presentation Layer) | |

User Interface

Ul Process Logic

(from Business Layer) | |
)

Application Facade™

Business
Entities

(from Data Layer) E 1
)

Helpers
and
Utilities

Service
Agents

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

1
Cross-Cutting |
]

Security

o gy |

Operational Management
Communication

Data Sources

Other
systems

* = optional component




1st iteration

Step 6 Sketch Module View

1

alayers
presentation

1

Ul module

Ul process logic

aLayers
business logic

1

business workflow

business logic

business entity

aLayers
Data

1

Helpers and Utilities

Service Agents

1

payment access module

1

al@yers
crosscutting

security module

Y |

OP. Mgmt. module

1
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¥

Local Data Source

i

'
1
]
"
v
'
"
i
i
'
[
1
'
'
]
v
i

Data Source

W

Other DVMs
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1st iteration

Step 6 Element description — Module View

Element

Responsibility

UI module

AHERLS] AE (EIX] 4E, 7HE 2R S Eal ZdALere HojEr

UI Process Logic

UV} E07F= LogicE #a|sict,

o

Business Workflow

i
jilg
N
Dal)
=
30
W)

Business LayerQtQ] &34 S

Business Logic

Business logic@} Client] OperationE 3E&rst EE0]T},

Business Entity

Domain Model& F+45k= Entity

Data Access module

Local DBOI| H|OJE|E A&5tal ejoj =2tk

Helpers and Utilities

Server Side@} G145},

Service Agents

12 pyMaF GIZSHT

Payment Access Module

AR EAIE selslr] flsto] 2R HEif GIEBlT.

Security Module

=
Hot oets stk

Operation Management
Module

OperationS | S},

Communication Module
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1st iteration

Step 6 Sketch Deployment Diagram

«Replicated»
Application Server

DVM System

3]

=<=JDBC=>

«Replicated»
Payment Module

«Replicated»
DataBase Server
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PN 1stiteration

Step 6 Element description — Deployment Diagram

Element description

Element

Database Server

Responsibility

Application Server

DVM Server=25FE 2 HIOJHE X&5tal, Q0] g EF Al

Ol
(ol
in)

Payment Module

DVM AHx|lol] AR &= Ul & SW

DVMOIA QAT ARE 43

=T o

l

(ol
1

Relationship

Database Server@} Application

Description

Server AFO]0f JDBC protocolZ $1Z&

Database ServerO|A&l= Application Server25H 22 HO|HE AA| HIO|HZ A&
3o 3FE2, JDBC protocolS AFE5H0 & A0S QEQOH:}
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1st iteration

Step 7 Addressing=l S &4

Adcil*g;sed A}:ﬂ;;l;é’d %%rgfézzzg Design Decisions Made During Iteration
UuC-1 OFF] O] eH=& & = A& AL E Architecture”} A8t A &5
UcC-3 AE71718] M2 MEE 0] 9IS& Context Diagram¥} Module viewE &3l 2018
T AOHTE AR IYE QS
uC-4 OFF] 0] St=5E ThE 4 & AT E Architecture’} 7AISIE K] &S
Uc-5 O}F] 0] SH=5& TE 4= A& AL & Architecture’} TAISIE K] 2
OA-1 Rich client applicationS reference architecture® A& S0 ALK A & T Skt
El UsabilityE Alad = ALE ot¥lonz AR @y s
QA-4 O}A] 0] gt=& TIE = AUS A LR Architecture’} &St A 2
QA-T OFA] O] gt=& THE 4= & AL 2 Architecture’} 7AISHE K] 5
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1st iteration

Step 7 Addressing=l S &4

Not Partially Completely ) .. ) )
Addressed Addressed Addressed Design Decisions Made During Iteration
CON-1 Deployment patterni} reference architectureE &35f] 0 AFut7]ofA] =Lt
Architectures 2511 Q=S SR OEE JE UAE RS
CON-2 OHZ] o] BH=& THe 4= Q& BEE Architecture?t TAISHE R &S
CON-3 O] 0] St= S THE 4= QS AL E Architecture’} 7RSI A Z=
CRN-1 A AlAdof thal] Iteration 1€ 2 OEZE LIRS
CRN-2 Iteration 10 K= HRH0] Fofsto] +AFPOHE System domainOf TS Of5 =7}

O1F 4% 0]A BAHUS
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3. ADD 3.0 - 2nd iteration



EN 2nd iteration

Step 2 Establish iteration goal by selecting drivers
* Iteration goal: Identifying structures to support primary functionality

* Additional iteration goal — design purpose
1) DVM L= Qlof <=6l K] O HE  architectureE HA EA1cH = 7)dt 1
ALEE THe 4= QU
2) AR A, EH QI B 5RO T2 EERRIE THE0IA 2 18 S 71Xl AlEHE
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,?_
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17



2nd iteration

Step 3
Refine2t System Element 4178 91 &
Step 4

Architectural driver& Bt Sl= Design Concept(Pattern) 4178

Architectural pattern: Forwarder-Receiver(DVM 7t &21) > 7"/ X o 2 o=l

. JMEHSE pattern= = O|5l|5t 12 module viewOi| - &3}7| 2[5l structure2f sequence
diagram= L} otLt,

e Use caseE2FE Class diagram= &5t 0] module viewO{| A Z layer 0|
LS| O1OF g class& LHY

« FJIE AHEE Externally developed component= Spring FrameworkO|C|.
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2nd iteration

Step4d

Forwarder-and Receiver Pattern :

Forwarder Component

« MAJKR]E Marshaling 531 Optional Process boundaryol] &

- HAIX] AYE 9ISt General InterfaceE Al

« Name @} Physical AddressS tfQ.

Receiver Component
o MAIRIZE ¥H7] €It General InterfaceE A&

 Unmarshalling

sendMsg

Peer 1 L

service

receiveMsg

Structure(static)

Forwarder

marshal
deliver
sendMsg

1:1

Receiver

receive
unmarshal
receiveMsg

optional 1:1
rocess

boundary

receive
unmarshal
receiveMsg

Forwarder

receiveMsg

I Peer 2

—

service

sendMsg

marshal
deliver
sendMsg

19



2nd iteration

Step 4 M EHSH De

sign concepts

Design Decisions
and Location

Rationale and Assumptions

DVM{E SAI0] A
Forwarder-Receiver
Pattern AFS

Z} DVMZ} peer-to-peer A1 o}E§ oFH DVMYE E410] LIOHA §&48 Q] inter-process
commumcatlonO] 7V=35ka IPC 71=€ encapsulate O] off 7FA A& St forwarder-receiver pattern
S Abgsitt

= O 1o .

Z} Use-CaseS -r]?l
Class Diagram 214

Z} use caseE 7HX| Al class diagramS ZHASH} O]l 2t class= use cased]] TH05H= objectEE
A utelot & AP Y

Spring Framework AlS

SpringE 7|YA A E35] A= FrameworkO|C} SpringE 0] 26HH & A|AH0)| A
QEA O F AF230F 5= JDBC APIQ}, Payment Module(Paypal) APIE AR 4= I}
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2nd iteration

Step 5 Instantiate design decisions

Design Decisions

Sequence Diagram &M

and Location Rationale
A= , . _
Egrhv/éaigseier%?c elb or Forwarder-Receiver Patternof Q= Sequence Dlagram% ca5t0] &SI
Q] DiagramS E3f DVM7IQ] EAIS A5, S840 EXAE 71=61HA st

DVM System®] Forwarder-

Receiver Structure Diagram
214

Forwarder-Receiver Patterno| = Structure Diagramg_ 2235}0o] A sl
Q] Diagrame &4l DVMIIQ E41€ AWsty], 850 EA1E 7HsolA St

Structure Diagrame O]&4dl Class Dlagramo AV SHOL,

Class diagrams A5}H07
Module viewol| A Q] Z} layer
£ class= X|gt

Use-CaseE ZH115+0] Class DiagramS 12T}

AP Class Diagrame #3161 1 iterationo Al A% Module View & SH}.

Module View®} Class DiagramS €36l DVM SystemO]] Thst OJa| =& =01

Spring Framework@} G-& 5]
0]OF G}= component A]'H

H gystemO| A= DB server &2} Q152 ZA| module AFES Q|6llA] spring frameworkE
AHESITE O] RI6lA] spring framework @t 1A E|010F 6l= DB server & B AX| 2}

HAE] = componentE 0] AlHESHE Q7 QUTY
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2nd iteration

Step 6 Sketch Structure Diagram

Receiver

Forwarder
marshal
deliver

| sendMsg
sendMsg
DVM 1 ol
K |
service ]
receiveMsg
|| Receiver
receive
unmarshal
receiveMsg

optional 1:1
rocess

bou

receive
unmarshal
receiveMsg

ndary

Forwarder

receiveMsg

DVM 2

|

service

sendMsg

marshal
deliver
sendMsg
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2nd iteration

Step 6 Sketch Sequence diagram

Peer Forwarder Receiver Receiver Forwarder Peer
DVM1 Forwl Recvl Recv2 Forw2 DVM2
SCMCCI sendMsg
. optional receiveMs;
= rocess .
marshal goundary
:_\ deliver IPC msg
\
_[t] EE receive
[é g :unmarshal
receiveMsg
\
sendMsg
marshal
IPC msg dellver:
receive g:}
unmarshal g:l '
- -
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2nd iteration

Step 6 Sketch Module View(Refined)

«Layer»
Presentation
]

DVM_UI

«La)'rer»

Business

v
]
DVMController
| D)
: ; «Layers» \
Data \
[ ] ] 1
PaymentRequest DataAccessManager Forwarder Receiver
! ! A
——————————————— B e
v = |
| ' | :
DBServer V Other DVM '
1 [ 1
Other DVM Other DVM
Receiver Forwarder
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2nd iteration

Step 6 Element Description — Module View(Refined)

Element Responsibility

DVM_UI

DVMController AFEARLS] Qg o W2 AAAQl S2tE QI 7S

PaymentRequest AEXE A)ERE QAT 49, 95 2A ZE0 St
Z} DVMQ] 2X], DVMQ] ID, FlFot= A S5, 2 429 A0 thel AHCe} S4AIo AIZSHS E
DataAccessManager DBServero] RASIALF 28 2r)
Forwarder A&Est AHE 1t 9] HEf 2 marshallingsto] TFHE A7) 9] receiverz &40}
Receiver CHE AF719] forwarderZ2 5 1t O] HEf= A1t AH E unmarshallingoto] A7 off AESHT}.
DBServer ZF K719 log AHCQE A, AlEH S Al S5 FHE 7K 4 QT
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2nd iteration

Step 6 Sequence Diagram for UC-1

interaction Selectltem )

User DVM_UI DVMController

DataAccessManager

DBServer

L]
L}
'

1 : Selectltem

' 8 : ExistenceStock !

2 : Requestltem(ltemID

R e =

3 : Requestltem(ltemID

A s sl ol 6 : ExistenceStock

7 : ExistenceStock

4 : Requestitem(ltemID)

5 : ExistenceStock
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2nd iteration

Step 6 Interface Description for UC-1

Element Method Name Responsibility
User/} Yol= Z2E9] A 1OEE 2] 98 DVM_Controllero]]
DVM_UI Selectltem QAT AT OHE 2EIE
DVMControll Requestltem QF Hte E50] M0 RE &V] ?lall DataAccessManagerdf|
ONTOLEr (itemID) QA A 6JHE gESich
Datah M RequestItem QF He 50 MU EE &V| {6 DBServerd]] &St Al
ataAccessManager (itemID) o= F|EIsir)
RS Requestltem DVMOf AEHE Z59] 117 HORQI=X] lstal RIOH
crver (itemlID) ExistenceltemS TrueZ , QLOH FalseZ 5}0] 2|8l S}
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EN 2nd iteration

Step 6 Sequence Diagram for UC-3
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2nd iteration

Step 6 Interface Description for UC-3

Element Method Name Responsibility
DBServer Parse(itemID) itemIDZ 7}7211_ item= 2?]%6}“ DVM % Zh=r}.
Forwarder RequestStock(DVMID, itemID) gggie?@?%}: C[))qVMO] J@IL);I\C/,[}IE}E 7IAIAL 8lfe DVMe)
Soneaer | RequestStock(DVMID, itemID) %egﬁ(ﬂ QL femmfﬁg ;YMO] D AL O S =
DataAggg:i\\]/I;nager RequestStock (itemID) itemIDE 7HK1 i1l OJRE QASHT,
Forwarder StockExistence(DVMID) iﬁ% S\;{Z%‘i‘iﬁgﬁgﬂ OFIHL 0\4/11::‘/[_9% %\/EEI\/IBE}[]):% ANl
Dvﬁeccoeril\{féﬂer StockExistence(DVMID) gi\;—’i/[gj] jHE a %§] %Vi\)/][ 2 g \QYQ]I]): T‘? 7IAIAL el
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2nd iteration

Step 6 Sequence Diagram for UC-4

User

l DVM_UI ‘ l DVMController ‘

1:reguestPayment

A 4

2 requestPayment

5 : createVcode

[ 16 VerncatonCode

11 : VerificationCode

PaymentRequest DatafAccessManager
3 - requestPayment '
L i
|
‘E"'3.':'P’ifﬁ'iéﬁil’n'fb?l:ﬁéﬁa'ri""
6 - store(DWM |D,WCode) o

DEServer

7 : store(DVMID,VCode) |

& : sendVcode(Vcodp, DVMID)

Forwarder Receiver DVMController

il

8 zendVcode{VCode] L

12 : sendVcade({VCads) '

13 : storeVcode(WCode)

DataAccessManager

h J

14 : storeVcode{VCode)

DVM2
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2nd iteration

Step 6 Interface Description for UC-4

Element Method Name Responsibility
DVM_UI requestPayment UserZ} QISIEE 23] 91510] MAAE Festa Q1
EFACE ZEs}
DVMController requestPayment UserQl 2R QEE Aol Q5T EE 2|E S
createVcode ZA| FHE HIE O Q5T EE HASHT,
PaymentRequest requestPayment User9] ZAIE QAFotal ZA|0f tist § R & Z|E sl
DataAccessManager store(DVMID,Vcode) User’} 888 22 DVMY IDQ} QISTEE AESHL
DBServer store(DVMID,Vcode) User} S8& vS DVMO] IDQ} QIEFACE KASIHTL
Forwarder sendVcode(Vcode,DVMID) | User/} 5& ¥& DVMY] IDS} Q15T EE A ESIT.
Receiver sendVcode(Vcode) T2 DVMOA] 318 DVMOE QASHATE AYsi}
DVMController sendVcode(Vcode) L2 DVMOIA] siE DVMOZ Q15T EE NEsITh
DataAccessManager storeVcode(Vcode) User’l 58 g7| 9ot Q15T =& AESt.
DBServer storeVcode(Vcode) User’t 28& 87| It Q153 =& AESH.
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2nd iteration

Step 6 Sequence Diagram for UC-5

interaction Verify Verification Code )

User DVM_UI DataAccessManager DBServer

DVMController

gl : CheckVerificationCode :

: CheckVerificationCode(VerificationCadé)

] :CheckVerificationCode(VerificationCodé) o - :
4 : CheckVerificationCode(VerificationCode)

™

5 heck
alt ValidationResult )

VaiidationResuIt:True e Ml dhor e Ao ik IS Wi e ol B eyl MBS et o e N TAT A RARD AR s e
: £ 7 : ValidationResult T 8 : ValidationResult 6 YalidationResult

ValidationResult==False

~TUI0 Message T -




2nd iteration

Step 6 Interface Description for UC-5

Element Method Name Responsibility
User7} Y&t Verification CodeZ} DVMO] 7FA] 11 Q= SHIE
DVM_UI CheckVerificationCode Verificatlon Code?lX] &R15}31 Y OTH Verification Codef)
[temS, E2|WH &5 E Verification Codegh= HAIXE HWLCY,
CheckVerificationCod Ver1f1cat10n Code?} DVMO| 7}K] 11 Q= ZHIE Verification
DVMController CCRVENLCALONLOAE | -1 4e01x K| DataAccessMangerO| Al &SI} SHIE FTO|H
( VerificationCode )
TrueE C|E ST}
CheckVerifcationCod Verification Code’} DVMO] 7FR| 11 Q= SHIE Verification
DataAccessManager CCRVEITICALONLOTC | ) 4001X] DBServeroll 4l QAT SHIE FTO|H True
( VerificationCode )
2Eisi}
CheckVerificationCode | Verification Code”} DVMO] 7Kl A= SHIE Verification
( VerificationCode ) | CodeO]™ TrueZE, Ol AL FalseZE T|EISH}
DBServer -

Check

Verification Code”} DB Server”Z} 7}X] 11 1= Verification

Code®IA| SfQIoHT.
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2nd iteration

Step 7 Addressing=l S &4

A ddI\II'g;se d Aiaértézgg d i%rgfel;zg Design Decisions Made During Iteration
UC-1 & use caseE ©do}7] ?I8t 2} layer®| modulet interfacess TR AlHSIAS
UC-3 & use caseE ©d5H7] Rt 2} layer®] modulet interfacess HF AH5IAS
UC-4 E use caseE 2806} 18t Z} layer® modulet interfaceEE AR AlHSIAS
UC-5 2 yse caseD BA517] Q5 ZF layer® moduled} interfaceSS AE AlHIIHS
A1 Sl quality attributeQt AEHE use case & YFEE O iterationol Al A H
h SHElIOnE AR SELS
A4 SiY quality attribute@t A2HE use case & LFE O iterationof A BH
: SHsIIonE AR BHEIQS
AT slE quality attributeQt H1THE use case & LEE OH iterationol| 4] HF
? SAsIonE AR BHEIQS
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2nd iteration

Step 7 Addressing=l S &4

Not Partially
Addressed | Addressed

Completely
Addressed

Design Decisions Made During Iteration

CON-1

Peer-to-Peer EA1& 5122 ZF DVMTE 71£0] g17] Wj20] 2= DVMOIA &

o S22 8 Zlojekal olyE £+ S

CON-2

Forwarder-Receiver patternS AFESH0] E4 interfaceE SESt mjjUt HA|X]
E 4151 unmarshallingsHAl TR0 BT AR LS

CON-3

Peer-to-Peer EA1E 5tE 2 ZF DVMTEF 20| Q7] wE0] SUst SEA 0 A]

=S B4 g Z0lgkl oiE & A

CRN-2

Iteration 13} 20f] &= ©HH0| FHoJgto] =IO HZ System domaino] THet
Ol =7} && 4= 014 YAEHAS

Drivers that are completely addressed in previous iteration is removed
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3rd iteration

Step 2 =S| OF & iteration goal

ID | Quality Attribute Scenario
AHEAE A | IH Hol= 22 B7] ?ldl HES FECL A= Mt e A< 2A ol
QA-1 Usability Fla bx ool AES AlSstal a7t gle BF &4 30x ol thE A7) A1 E 30 Qtofl
ate}sto] QM@E}
) SISl AR |0l A of ) AR | =8 E] [T 4709] HIAIRIE Alstth HAIRIE 418t AR | = 60
QA-4 Performance = olUlo] HARIE RS J2)sHl}.
0A-T Securit QIEAIAHINA A AE EFE Al mobAL HER A E AE%| = HATK]O FetalAt e o, 30%
Y [ olvhol e WA 2, 5% Oluiol] BElRtoIA 918 KIS FEelTE
ID Constraint ID Concern
HERAE 9 tY=s 71 4= AXE, 2EE A P0] System Domaino]] TSk OJsi =& %=06{0
CON-2 4195310]: Aoy e & ] ] CRN-9 ;E}. | System Domainofl THot OfsH Oj0F

Step 3 A|AHIYAM = T|O{OF & Element
Quality Attribute?} constraint

£ HFEAZ| 7] 25l Application Server”} 5=

A ) O]OF S}




3rd iteration

Step 4
Design goal= =&

St7| 2|2t Design concept M7

Design Decisions
and Location

Rationale and Assumptions

UI XFHOA] CancelS A2

AEREARE 70 F AT = UA THE0] UsabilityE SFAAIZICE
S 7Vs

Receiver® =4A15F HA] K]0
Prioritize Event & &

AEAPT EAsH] A FA 7HsEHEE St
CIE A 28 E AR E A8 1, Receiver’} A 2]a0F 5= MAIX] Q] LAEQE
Boiato] ®elgtO 24 PerformanceE SFAMAIZITE,

Al 4 =91 Al =l HAK] ) ISAE 41

Forwarder - Receiver@}
DataAccessManagerOl| A]
Encrypt Data A&

Asymmetric Encryptiong AFZ6H0] Datag A& W= ZF DVMOJA] Private keyE &06
Encryptiong Z8i5}tal, DataE A& w= Public keyE &3l Encryptiong X &l 610]
R ZoH} 015 &4l SecurityE SHAAIZICE
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3rd iteration

Step 5 Instantiate design decision

Design Decisions
and Location

Rationale and Assumptions

DVM SWof Cancel 7| 5<
Q8h UIQ} systemS £

AEAPT EA A, Jd] ZOIEH TEHAE FA4aT 4 JLESE FA 715 F716t0] AFREAM]
HO|H S ZTIAZICE GIRIE User’} CancelE QANS 0f Qs AHES AE 27|56t W9
SHHO Z Zop/tof a2, Ul= WE9Q] controller@H= Asynchronous,o}ﬁ] SZ6llOF STt Cancel

of THSE Use-CaseE F7F5l dlY Use-Case®] Sequence diagramE A4 OHZ} Usability7}
@:/\}E ]:}.

Receiver2 4415k
HAIXKIE 7\4 Z/gl g o]
PriorityS ot &g

e AR =282 E WAIRIE 7412 T, Receiver?t A 2|al|OF 6l=
HEIBIT} Receiver= HAIKIS & E] st ok} e AL
diagramol] HH3}7} 7110, Performance”} SFAMEIC

A 4 =2 AL =l HATR] ) IEFE 5?—/1\_1

9] LHU=R1E FoioHo]

HATK]
EU=Z A2I5HA &M, sequence

Forwarder-ReceiverA}O|

@} DataAccessManger O]
HAIK] 224 golS 96

TEo *—|1__

Private Key, Public Key
A8

Forwarder’} HAIX|E HU|7| A Public KeyE =0l EncryptionS X1
a=A1SH If] Public KeyE E3df] A1 AR Q] DecryptionS R8s}
DataE DBServerof AAret mj, DataAccessManageﬁ} Private KeyS
DataZE DBServer2FE 210 @11 &
DecryptionS RIS}

DataZ O*gg}c* i, DVMID2} itemIDE A| |5t & T @t sloto] H|oJE 9] H-
securitys= SFAAIZ 4 QI ST} Sequence Diagram, Module ViewoO] @9}7} 7T

H5tal, Receiver/} AR S

=0l EncryptionE ZRlgliahl
F 1}, DataAccessManager”’} Private KeyE Sol|

-
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3rd iteration

Step 6 Refine Sequence diagram(UC-1)

interaction Selectltem )

User DVM_UI DVM_Controller DataAccessManager DBServer

1 : Selectltem

: | I | "
S ErauesHiEdien D&-'—- 33 Requestltem(ltemlDL_i_

4: Requestltem(ltemlDL

5 : ExistenceStock

«Public Key»
6 : Decryption
< ......................

: N g g s i — 7 : ExistenceStock
€<9 : ExistenceStock 8 : ExistenceStock '

Element Method Name Responsibility

DataServerOf A1 2o Al 1l 0177} @25} 0] R17] W0, Ol il 27] 915

DataAccessManager Decryption Private Key® Z0Z=C},




PN 3rd iteration

Step 6 Refine Sequence diagram(UC-3)

| DBServer

‘ DataAccessManager

‘ DVMController

Forwarder

Receiver

Receiver

‘ Forwarder

DBServer

‘ DataAccessManager

‘ DVMController

DVM_UI

User

4 : SearchOtherDVM(itemID)

Parse(itemID)

5:

7 : Decryption

3 : SearchOtherDVM(itemID

2 : SearchOtherDVM

18 : Decryption

14 : DecidePriority
T5RerestStocktiter D).

e

[
s
=
o
8 gls
= 512
g B
s 3|8
= w
s =1
s =1 B
=) o |
2 ¥
'ﬂ @
..................... — e e o e e o . e S i o e S = ] I_r:.:;..v.v:. = e S o
S
s 5
D F =
[} L >
a8 4 =
— 7]
°rs
z|g
zlg
...................... FEZZZ 2222z ¥zl 222,
=y 218
2 =1
£ (7]
2 &
o N
£ Y
.......... =N EBLIN (D (D (D (DD LDLN DD (DN (HCH (D (N (n 1_4 (0 (N,
3 Z
S 8
g |z
fr ¢
a =3
€
= &
4
........ m*UhJ

9 : RefjuestStock(DVMID, itemiD)

until StockExistence == true]

loop searchEachDVM

24 : StockExistence(DVMID)

[T

25 DVMLocation

e -

: SearchOtherDVM

1

6 - DVMLocetion”

%27  AskPaymient
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3rd iteration

Step 6 Refine Sequence diagram(UC-4)

Element Method Name Responsibility
DataAccessManager : O} = =1= == D HE O OV Bsalst
DataAccessManager Decryption DBServerd] s3] AaslE dHE 20127] {6 private key= 230ttt
Forwarder . = o . A= o= : o1 s 55}
Forwarder Encryption CIE DVMO] Receiver®2 AHE HUW”7| {8l public keyZ &S S}oHC}
Receiver : = o B HLO = : H=sls
Receiver Decryption CH= DVM9] Forwarder2FH 22 AR E public keyZ B3 3}otT}
DVMController decidePriority | T2 DVMOZRE £0{2 QFEE9] Alg]of ot S4+91E Fotth
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3rd iteration

Step 6 Refine Sequence diagram(UC-4)

PaymentRequest DataAccessManager DEServer Forwarder DWVMController DataAccessManager DBEServer

1 : requestPayment

2 reguestPayment

3 - reguestPayment

= Faymentinformation "
5 createVcode

|: G : store(DVM|D.VCode) i : : :

9 : sendVicode(Veoode, DVMID) H

I . 10 : encryption

€ i3 VirncaionCade

14 : VerificaionCode

3 : decryption

3 :senchude(VCode_}_l_ !
»>

16 : decidePriority

E ' i 19 : storeVcodeVCode)

DVM2
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3rd iteration

Step 6 Refine Sequence diagram(UC-4)

Element Method Name Responsibility
DataAccessManager encryption DBServerdl] XA&GH ] A AHE private keyZ ¥ S 3FIT}
Forwarder encryption | TF2 DVMO| Receiver®2 FAHE HU7] 918l public keyZ & Sfstr}.
Receiver decryption C}= DVMQ] Forwarder2FH @2 A HE public key= 25 3}6HT}
DVMController decidePriority | TFHE DVMOZRE &0 QE =9 AZ|of ot A+E Foltt.
DataAccessManager encryption DBServerol] X&6H] A AHE private keyZ &3 5}sHT}
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3rd iteration

Step 6 Refine Sequence diagram(UC-5)

interaction Verify Verification Code )

User DVM_UI DVM_Controller DataAccessManager DBServer
1 : CheckVerificationCode
! > | CheckverificationCode(VerificationCodé) Z ’
H 3 :CheckVerificationCode(Verifical)nCodé) o o ;
4 : CheckVerificationCode(VerificationCode) JIN
» 5 : ValidVelificationCodeList |
loop for All ValideVelificationCode )
«Private Key»
i 6 : Decryption '
7 : Check
alt ValidationResult )
: ValidationResult == False :
«Private Key»
: ; 8 : Encryption :
[ 9 : Restore(InvalidVerificationCode) S

alt ValidationResult J .
< “““““““ B R o
ValidationResult==True e e u 10 : ValidationResult 5 :
! 11 : ValidationResult ! !
S TEDE s WRE i
\).alidationResuItzzFalse
N3 Message T
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3rd iteration

Step 6 Refine Sequence diagram(UC-5)

Element Method Name Responsibility
Verification Code<s ItemID, DVMIDE 9]0] 0]@} AX|5H= Verification
CheckVerificationCode | Code=( ValidVerificaitonCodeList )& ©I® Stal, DBServeroilA] Al2C}.
(VerificationCode) # Verification Codex Verification CodeE /At DVM ID, Item ID, Key=Z
TR AEIR O, Key FEEE Fss) Ethal 7Pttt
DBServer O} 51 Verification CodeZ= Private KeyZ}F @l= DBServerdj A= ZHIE
Check Verification CodeQIA] &Flst 4= QITHL! WG] Sequence DiagramOj A X1,
Check”7]=€ DataAccessManager”’} 6= = SHILY.
Restore At sl & VerificationCodeE THA| DBServerol] A&},
Decryption DBServerofl A] B2 tS 31 Valid Verification CodeE9] YS3HE #U.
Ao Y8 B Verification Code@}F DecryptionSt Verification Code’} YX|6hH=
DataAccessManager Check Al AAkstal, A& ValidationResult® A7&Glal ValidationResult?} TrueO]™
LoopE WA LF2LY
, ValidationResult”} False@ W} 5h= &4, @F Decryptiondt Verification CodeE
Encryption

=3} oI
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3rd iteration

Step 6 Sequence diagram(UC-8) < New! Cancel

User DVM_UI DVMController

1 : Cancel
2 - Cancel :
: L
! ! |loop )
! [until OngoingProcess == 0] —+ 3 : Cancel
! |
4 : ReturnToMain —J
! Main

Element Method Name Responsibility

DVM Ul Cancel AFEAE F 4 HES F+2H controllerd] FAE QESITY.

B ReturnToMain A&l ZO0H HE process’t FAEH HOISHHO 2 L =0T
DVMController Cancel FA QFEE BOH loopg EHA AHE HE= processE FASHL
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PN 3rd iteration

«Layer»

Presentation Element Responsibility
I
DVM_UI Z} DVMQ] Ix], DVM9] ID, F&5t=
ME S5 4 A= il tiet d
DataAccess | He} S4lot Q15H S & DBServer
P Manager | Ol XI&skAL £ DBServerd||

Business

" AASHT E3& W) private keyE &

DVMController
AEe AHE uio gHl=

|

| |
I 1
I |
| I
| 1
I 1
| |
| 1
| |
I 1
| |
| 1
| |
I ! - — = =] =
: — ; g3t0] Q=555 MBI
| 1
I 1
| 1
| 1
| 1
I 1
| 1
| |
| |
I 1
I |
| I
| 1
| 1

b marshallingsto] CH2 AJ#719)
,, Forwarder | receiverz2 A&t mtdE A&k
cayers 7] A, public keyE &£5t0] Y53}
. — — S Wk
PaymentRequest DataAccessManager Forwarder Receiver E]-%— 7;]_{1—1_7] 9,] forwar derE-H:l E% J_i (??]-
‘- o] ez Al §HE
"""""""" JTTTTTTTTT T mo T Receiver | unmarshallingsto] ARzt7 10 <ol
—|DBServer I!Dther DVM E]_ ﬁ}%% ‘4\_88}7] 78” DUth key%
—" — ggoto] 25518 FFL
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3rd iteration

Step 7 Addressing =l

HE 2

Not Partially Completely . .. i )
Addressed | Addressed Addressed Design Decisions Made During Iteration
UC-8
O™ iterationO| Al AASE tactics(cancel) & o} & &5}31 0]0f] AASH use
QA-1 caseE F7F5l] sequence diagramsS 2H SO 24 S| Quality attributeE
DMEAIF OO AL S
QA-4 O iterationO| Al A&t tactics(prioritize event)% =t } 7390}_]* sequence
diagrams +748 O}Uﬂ /\1 SIE Quality attributeE TIEAIFI OO 2 AT QIS
OA-T O] iterationOl Al &S tactics(encrypt data)% zto} J%E}L sequence
diagrams $48 o}Uﬂ /H Y Quality attributeE WHEAIZH OB ZE GHLR/AS
CON-2 Security@t T E QA-79] HFeFs Hiof, AR TIEE QIS
CRN-2 [teration 1,2,3 & TAHIHA HHEE9] Ol E =X 0B E BAEAS

Drivers that are completely addressed in previous iteration is removed
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