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M lteration O(C}SljOF & THA| & T2 M2
» (Step 1: Review inputs) =» not iteration
» Step 2: Establish iteration goal by selecting drivers
» Step 3: Choose one or more elements of the system to refine
» Step 4: Choose one or more design concepts that satisfy the selected drivers
» Step 5: Instantiate architectural elements, allocate responsibilities and define interfaces
» Step 6: Sketch views and record design decisions
» Step 7: Perform analysis of current design and review iteration goal and achievement of design purpose
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Step 1: Review inputs

AIAZEY0Z2

B Selected Architectural Drivers

Design Decisions and Rationale Quality Attribute Scenario Associated
Location Use Case
. = o A == = o = oy
UE-is Wz lEiesn &5 el 7= A0S w el QA-L: Marketabilty — 7|Z ZE 5 M8 7hsdt R0 B2 B W2 Y AL
UC-2: Display information ¢t XtEt7| = 7 37| 28 E TONSIH, THOISHR| = SEE e MITHCH H| &/ HE LS = S SO SiC
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ol = QK| E QHLHBICE, O [[H ﬁIE%ﬂ Abo| XtEk7|0f| broadcast msg% % ixH =olES RSt " L
of Eol8t T, HEQ A msgE S8l CHAL XHELH7| 0| Q| X| 2 £HOIs0] QHLYBHCY, QA-4: Performance St ALO|Q] HZAO|Lt HAFO| AHEXIE St0j3 EHE S UC-3,4,5
° " N L)X ¥ =5 0.5% O|Lf 2 X|$HstCt,
UC-5: Identification CHE XHE7|o| 8= FLOHO|| CHel MAME & == UCH O] M, X XHEZ|0M ZH = Q15 A E .
E "3l CF2 X7 |2 7FA QISR EE Q3dstH 2271 Lt2rt QA-5: Availability AHE7| 23 Al dF Y HE = 0|4 9l0| SAHS|OF SO} ALL
QA-6: Modifiability & HF =7t} AX|7F 80| o™ E2Ct uc-1
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_ H 51749 T 2H =13 EQ =13 OlAL3E 7H2 MEHS
CON-2 xHE|o] Bof 82 BRE A0l 2B EC CRN-2 HS EES B2 AT ML HEHI SN =50 AS AAA.
CONS Gl tocol© ARF0| ZFEICt CRN-3 L= Architectural DriverE Pt&3l= Software Architecture £ Afl-2LCt.
R I} 9| msg protocol= Ar =L,
gp =< CRN-4 AFR KO H| EBH3H UI/UX design 7HE
CRN-5 AEXtel R LE 2450 AU SS ARHO MYE 4= A= HO[EHH| o[ A2
TR0 WA HYst = £ DBMSE H|O|E{H|O|AE 73
CRN-6 A oty 15 HAEXAAH S HELSE QI3 22| 7|ed =2[H ¢l
A|¢E“ 2=




Step 2: Establish iteration goal by selecting drivers e

M Iteration goal 41&4
» ™A Architectural Drivers & BtE5& o= Q= &7 MEHAHOI A|AH”H X A7

Iteration Goal Design concepts
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1 an initial
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Step 3: Choose one or more elements of the system to refine o

M Iteration goal QI 7| MOl A|AH X AHEHS 2ol DVM A|ARS elements 2 41EH

Q System under development

External system
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Step 4: Choose One or More Design Concepts that Satisfy the Selected Derivers

M Choosing design concepts

Design Decisions and Rationale

Location

Logically structure the DVM system 2 client part 90|04, UC-2, UC-3, UC-4, UC-5 & [HE & 7|5 @7 A2
El

client part using the Rich
Client Application
reference architecture

Logically structure the
server part of the system
using the Service
Application reference
architecture
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Step 4: Choose One or More Design Concepts that Satisfy the Selected Derivers

AIATEY OS2

M Rich client application reference architecture

M Service client application reference architecture
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Step 4: Choose One or More Design Concepts that Satisfy the Selected Derivers

AIAZEY0Z2

M Choosing design concepts
» Physically structure the application using the Two-tier Deployment pattern

Design Decisions and Rationale

Location
Physically structure the ~ QA-1, 22 12{3}0 HHE% |*E"°| OF7|ElXN = 7tEre =8 1, 2129 DVME Web
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Step 4: Choose One or More Design Concepts that Satisfy the Selected Drivers
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B Two-tier Deployment pattern

Client Tier Server Tier
Web /
Client Application /
Data Server
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Step 5: Instantiate Architectural Elements, Allocate Responsibilities, and Define Interfaces

AIAZEY0Z2

Design Decision and Location Rationale

Remove |ocal data sources inthe It is believed that there is no need to store data locally, as the

rich client application network connection is generally reliable. also, communication with
the server is handled in the data layer. internal communication
between components in the client is managed through local
method calls and does not need particular support

Create a module dedicated to The service agents component from the reference architecture is

accessing the database servers adapted to abstract the access to the database servers of DVM

of DVM stock in the data layer of stock. this will play a critical role in the achievement of UC-4 and

the Service Application reference UC-5. as shown in CON-1, all vending machines are connected to

architecture. the network, and you need to know the network connection
information.
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Step 6: Sketch views and record design decisions
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

B Module View
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Element Descriptions
» Responsibility

Element Responsibility Element Responsibility
Presentation Client Ol AS0l= ALRAF 43 A2 U AL Al3 Mol 328 Aofsle  Services serverside 0] AIS0= S2t0|AET}F AESh= MB|2E ==0t= 280 2
side(CS) B E0| Zsh=L|CT, (SS) StE| O RASL|CE,
) : e o Business logic SS Ol AZM&= MY F0M XE|sHOFSt= HIZL A =2| HYEZ =3

Business logic CS Ol A& 0= Client Z0M WREH 2 HHe = Q= business 9 6:h|E§|0| 51:15]'01'01 ’j'—ll':fH Fote HI=H S

logic operations= ¥ 5t= 2=0| L0 AEFL|Ct ol ;4|*01| |31|§|E1 X|&A 9 A|ZF ABHoo] EAIS Shetste @

" = N Data SS =) E = |_ —| = o E
Data CS O ABE AE{etel S48 BEths 20| ZHEOf UL Ct So| mate|of AaLC R
0| A2 QA-52 Eddte ol ==20| ELCt,
Cross-cutting CS OlASHE 22 28 1/ 024 22 O ASS A2 X2E 71 cross-cutting ss o|2f3t BB mOH 22 Y i/09 22 o2 ABo ZH I|s
S0| A& B=0| ZehE L L}, ol 9l&L|ct
0|74 k=] EE|-O|I:|-| SILIE2IE CRN-62 2H45t= O 20| ELct, ' -
- - o - Service Interfaces S 0] 252 2a{0|HET} ALBSH= AH|AS LBFLITH

Ul modules O| BE2 AFEXL QIHEO|AE HEHES D AMEX} S HElY -

ct. Business modules CS O] 252 H|=LA 2F S FRHE L.
Ul process modules Ol EE2 & A[AHE AL Atg]| (2T ZH B ZSh | Mo S & Business entities CS O] AE|E[= =0 Q 2 &S F-dTL T}

2 geeto
Business modules CS O] Ex E*g{ﬂﬁf“ fe*j ‘Riitllﬁl—lﬁ 23S TeldotAL DB access module 0| ZE2 7|3 O] E{t 0| A0| CHSF H|=L|A &2 (ZHK|)Q| X|

A SOIM B =LA 7SS =L A4S SESILIC D2 24N K& 27E of-S st X

L9 ME AN S8 Z2IWO| LIHX| 28 2t}

Business entities CS O AIEIE|= =Ml ZHE HELICL AE2 MY ZECHE 4

M S Time Server access 0| BE2 A|Zh AB{to] SAS HEBLICE CHAISH K& 0| Az
Communication 0| BEL M| S0| A A%l 0fZ2|7 0| Mo A KBt AH|  module NSI9I0] SHIS XIRB] Sish Al Auiofe] HEg Helein =
modules CS A S ALEBILILCE SRFRLL (UC-4 &)
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Step 7: Perform analysis of current design and review iteration goal and achievement of design purpos

eﬂE_éEEﬁllwgg.’

Not Addressed Partially Addressed Completely Addressed Design Decisions Made During the Iteration
uc-1 Server2| Reference architectureE M0 A EE2HO 2 17 E
uc-2 Reference architectureZ rich client application 2 M &H0f o E2HOZ N24E|UJ
uc-3 Reference architecture rich client application2 £ {7ggtof| of RN 2 N2 AS
uc-4 Reference architecture rich client application2 2 H78gH0]| Qo] FEMo2 N8L|AS
uc-5 Reference architectureZ rich client application 2 M &H0f o F2HOZ N4EUS
QA-1 Reference architecture2} Deploy pattern2 ME =0 Q0] E2&d o2 nHEUS
QA-2 Reference architecture2} Deploy pattern2 M0 A0 F2H 2 DAL JAS
QA-3
QA-4
QA-5
QA-6 ServerQ| Reference architectureS M &H5H0f| Q0| E2XHOZ 117 E
CRN-1 s Concerng 112{5t0 System2| architecture= Green fieldo| Al A | A S.
CRN-2
CRN-3 81lE Concerng 112{5}0 architecture 27| 1470l A| 2= Architectural DriverS 12{%!
CRN-4 Sl = Concern2 112150 Client architecture 78
CRN-5 Server architecture0f| 32 Concern & #HH
CRN-6 li'e Concerng BtA3O] Server architecture 478
CON-1 Rz Hgy
CON-2
CON-3
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Step 1: Review inputs

AIAZEY0Z2

B Selected Architectural Drivers

Design Decisions and Rationale Quality Attribute Scenario Associated
Location Use Case
UE-is Wz lEiesn &5 el 7= A0S w el QA-L: Marketabilty — 7|Z ZE 5 M8 7hsdt R0 B2 B W2 Y AL
UC-2: Display information o XHEH7|= 7 72| 255 OIS, EHOSHA| Y= 22 OF= ® St H| 2/ & JH L= 8 FE5iOoF ot
UC-3: Process tasks AMEAL S EE ME = ZX5tH S 871 NS EICE QA-2: Usability SWQ| 7|&0| 2t 7HASHH ALE 0| He|sl|of BHCt, uc-3,4,5
AN= 7tERZ 5t Thlo| 2E5 4 ZAHM [ X| gf=Ct. i " i
. N . _ . QA-3: Usability D= Foiet EF1t H| 80| o 0| £ == UA S{of ot uc-1, 2
UC-4: Manage network =& M7t BESHALE XHEZ| 0| M THONSHA| Gi= 22 E 015t = 8% CHE AHE7| Tl = Ct.
2l = Q[X|E QtLystCt, Of [[H '—1|59r43 20| XHEt7|0f| broadcast msg% % i X2 =els 2 Hst " o
of 2018l HEQA msgE Sl ChA AHEHT| 2] QK|S 2HQIsHof QLY St QA-4: Performance  ZtH ALO|C] AZAO|LI HESO| AFEALR o10j8 2HES uc-3,4,5
° " N L)X $EE 0.5% O|LHE N|SHSHCE
UC-5: Identification CHE AHEt7|o| & FLofofl Cish MAXE & 5= UCL O] I, dAX| XHE7|0M Z2X = 215 ZE »
E "3l CF2 X7 |2 7FA QISR EE Q3dstH 2271 Lt2rt QA-5: Availability AHE7| 23 Al dF Y HE = 0|4 9l0| SAHS|OF SO} ALL
QA-6: Modifiability & HF =7t} AX|7F 80| o™ E2Ct uc-1
ID Constraints ID Concern
CON-1 2} ZpE7|E BE HEYZ0| AZE0f Y0 HENYD AZ Fui 0j2] ¥3 UckE(ch 10H). CRN-L M &0 A system architecture F& AT,
- H 51749 T 2H =13 EQ =13 OlAL3E 7H2 MEHS
CON-2 xHE|o] Bof 82 BRE A0l 2B EC CRN-2 HS EES B2 AT ML HEHI SN =50 AS AAA.
Cona Gl tocol© ARF0| ZFEICt CRN-3 B = Architectural DriverE TFZ5t= Software Architecture £ A|2C}.
- it | msg protocol2 AHH =ICt
gp =< CRN-4 AFR KO H| EBH3H UI/UX design 7HE
CRN-5 ALEAS| 278 B45t0 AASS HFEO M= 4 Y= G O|E{H| 0] 29
TR0 A HHS 2 57 DBMSE H|O|HHO|AE T+
CRN-6 o Yol I, HYUEXALH 5 BEESE Qo #2|H 72X E2H 2
A|¢E“ I=
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Step 2: Establish iteration goal by selecting drivers e

M Iteration goal

» ldentifying structures to support primary functionality
— Use case 25 completely addressed &| £ & ot= A2 S H!

Iteration Goal Design concepts
Establishing Reference architectures
1 an initial
overall system
structure | eeeesmecbesenaal,
--------- SRR S Legend
-------------------------------------------- < > Design concept
eoelSliton.s Design concept
""""" (optional)
Identifying —— ‘Influences the
structures to selection of*
2 support
pnmary .............................
functionality Extemnally developed
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Step 3: Choose one or more elements of the system to refine

DI LEEY 05}
= = :| "'|. I °| "'H Zk al = E
B ME =& Use case 112{5}7| {0l Z layers ¥ modules& element=E JMEH
gy | R e e e e e e oo
| Client Side b Server Side i
1 1
| <Layer> <Layer> i | <Layer> <Layer> i
' Presentation CS Cross-cuting CS ! ' Services SS Cross-cuting CS !
1 1
| o |
! 1 ! 1
1 1
! Ul Modules Ul Process Modules Security Module CS i ' Service Interfaces Security Module CS |
! - - > Lo - -> :
! 1 ! 1
1 1
: 7= T " i
: T L | : ! 1
' | D ! I
! 1 [ X 1
1 | : I | :
: 1 | : 1 1
! <Layer> | b <Layer> | !
i Business logic CS 1 P Business logic SS ! '
: -/ Op. Mgnt Modules CS ! i f———————-—-- = Op. Mgnt Modules CS !
: v b v !
1 11
' Business Modules CS Business Entities CS toy Business Modules CS Business Entities CS :
1 ! 11 !
| [ 1 F> |
| _|_> L | _I_> '
' 1 o 1 I
1 1 L | 1
1 1 : 11 1 :
' 1 [ 1 1
\ 1 : 1 1 :
1 1 bt 1 |
| <Layer> : ' : | <Layer> : Communication Module CS '
! Data CS h ro Data SS . 1
1 1
! Fm-————==- ! 1 1
1 [ @20 cooooocoooo
: 7 e v |
1
i Communication Modules ' : ! DB Access Module '
= ") 1 > 5
! . 1
1 : 11 :
: T [ : 1
| 1 L '
1 1 P |
b el L o Y L
1 1
1 |
L oo o o e e e e e e - - - - - e e e e e e e e e - —— 1
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Step 4: Choose One or More Design Concepts that Satisfy the Selected Drivers

AIAZEY0Z2

M Design concept: architectural design patterns

M Selection of design concepts
» Domain Model
» Domain Objects

» Decompose Domain Obijects into general and specialized Components

Design Decision and Location

Rationale

Create a Domain model

Identify Domain Objects that map
to functional requirements

Decompose Domain Objects into
general and specialized
Components

7l M&3}t Mof| A|A=I0| Ci$ &£ 7] domain model 2 /4310
CEO Q19| F=Q elements & Al #Hd||OF SHC}.

Use cases 2 2 =5 StLI0| Zi=25t7| 23 domain objects
=2 Ax
= =2 O

2445t Domain objectsE 2tZt A Lol A= ME2HE elements
2 257t 2asit
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Step 5: Instantiate Architectural Elements, Allocate Responsibilities, and Define Interfaces

AIAZEY0Z2

Design Decision and Location Rationale

Create a Domain model Primary use cases@t 2t# £l & 7| domain model = 4310 C|X}
oI CHAIE 7t&5 3t Bhot

Identify Domain Objects thatmap =0 QI 7HAM|S| Z=7| A2 A|ARIO| yse cases E 24610 TH=
to functional requirements = AS L

Decompose Domain Objects into 2= Primary use cases%| CH3H A A 38l domain objects &
general and specialized M&2tstn HZASH7| 2|8l layer-specific modules & A} 5Tt

Components by layer-specific
modules with an explicit interface
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Step 6: Sketch views and record design decisions [

B Initial domain model

lien
Client Server Data database
- ClientName i 3
i - ReliatedClientName ) | - MenuData
S < Address < >
- Requests - MenuData
A

A 4 A 4
Event Configuration
- Type - ConfigurationParameters
- Date
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

B Domain Objects Associated with Use Cases

<domain object> <domain object> <domain object>
Manage database Display information Process tasks
Responsibilities Responsibilities Responsibilities
N < - -
uc-1 uc-2 uc-3
A
4
4
<domain object> <domain object> e
Manage network Identification i
7/
,/
Responsibilities Responsibilities e
- _> 4
uc-4 uc-5
KONKUK
27 K I?,\'IVICF:SI'T“:?




AIAZEY0Z2
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S
)
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ign
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: Sketch vi

Step 6

B Module view

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Server Side
|
1
1
1
1
1
|
T
1
\'4
NetworkManager

DataManager

RequestService

<Layer>

Services SS
<Layer>

Business logic SS
<Layer>

Data SS

_____________>

-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

MenuDisplay

Status

Client Side

T

1

I

1

I

|

1

|

\'4

MenuDisplay
Controller
NetworkManager

MenuDisplay
Viewer

Presentation CS
Business logic CS

<Layer>
<Layer>
<Layer>
Data CS
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Sequence Diagram for UC-1: Manage database

> & &2 Jl+= 20 SFOICL

VendingMachine
PK UniguelID
CoE —| Position
] E‘BFE:T‘E‘?:?[S . Relational SW version
crenn | Rl | e e || e
. Is passed — _ =
Persistence | +_to/from > Dabase;ﬂ Relational :
—| Interface Access Layer ?r?ttear?aagee :
Client8 —O)— v
PK  UniquelID
Mame
Price
Manufacturer
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

<domain object>

B Sequence Diagram for UC-1: Manage database Manage database

> _joE %EP_' 7H_¢_E 20 %—%Ol E|- Responsibilities

ucC-1

Client

:MenuDisplayViewer :MenuDisplayController :MenuDisplayStatus

1
| |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 1
1 1
1 1
1 1
: 1
. EventWaitHandler i
| |
| |
I ShowPurchase '
: DrinkListEvent ) !
! > ChangeMenuDispla |
: yStatus R '
h » 1
h 1
: RespondMenuDispl i
' ayStatus '
! <----= SEEEETEEEE |

1
' RespondResult !
: <-mmm o m e :
' ShowSpecific I
! DrinkInfoEvent o |
: > ChangeMenuDispla '
: yStatus -~ '
| v |
1
! RespondMenuDispl |
' ayStatus '
: ASRREEEEREEEEE |
' RespondResult i
| -------m----- !
: = - - :
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Interfaces from UC-1 Sequence Diagram

Method Name Description

Element: MenuDisplayViewer

EventWaitHandler AMEXZLOHIES YHlA|7|= A4S 7|CHE
ShowPurchaseDrinkListEvent T = A= 2 E SEEAE ET| O|HE 2
ShowSpecificDrinkInfoEvent oo 25 5 ME HE 27|

Element: MenuDisplayController
ChangeMenuDisplayStatus L & State machine #EfE 2 E SE 2| AE HI|E HY
RespondResult AEXHA BE SEEAE E7|

Element: MenuDisplayStatus

ol

RespondMenuDisplayStatus L & State machine AHEf S E
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Step 6: Sketch views and record design decisions

M Sequence Diagram for UC-2: Display information

Client

AIAZEY0Z2

<domain object>
Display information

Responsibilities

UC-2

:MenuDisplayViewer

________________________________________________________________

:MenuDisplayController :MenuDisplayStatus
H i
EventWaitHandler
ChangeDrink
CategoryEvent
ChangeMenu
DisplayStatus _
RespondMenu
DisplayStatus

RespondResult
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Interfaces from UC-2 Sequence Diagram

Method Name Description

Element: MenuDisplayViewer

EventWaitHandler ALEXHZL O|HIEE L AI7|= A E 7|CHE
ChangeDrinkCategoryEvent oA RHEH7| EOfSH=(7 S5F ) BHOSHA] Q=, O 2/Etit S category 25/ O|HIE
e
Element: MenuDisplayController
ChangeMenuDisplayStatus Category = &F0f (2 LfE State machine & EH &4
RespondResult AHEXHO| Al Category0f [HE S EEZ|AE HY|
Element: MenuDisplayStatus
RespondMenuDisplayStatus L & State machine AHEH SEf
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Sequence Diagram for UC-3: Process tasks
> AEATZ2EE ME = Aot 2RV HSE T
> ZX = 7tER 5t Thefo| BFot 4 2N &[X| E=Ct

—

. 1
! Client ! i Server :
1 1 1 :
. 1
1 1 1 :
. ! :RequestService :DataManager :NetworkManager ]
1 1 ! 1
. . 1
! :MenuDisplayViewer :MenuDisplayController :NetworkManager 1 ! '
! : : ! | |
| ! | I I i ! | : : !
I | l I i ! : : ! !
I I . N 1 1 1 |
I ! I ! . | | | '
| | S8 dE Ll I I i : : : : |
> . 1
! SendPurchaseEvent _!_ : 1 | ' ' ' !
> . ! 1 1 1
! InvokePurchaseEvent ! ' ' ' ! |
1 > 1 RequestStockData C ' ' !
1 | j g RequestStockData ' ' !
. 1 -
1 1 ! > RequestStockMsg | '
1 i ' |
1 i ' !
L : ResponseStockData | ResponseStockData ResponseStockMsg |
- B2 MAEN__| |c ResponseStockData _| [¢-ResponseStockData |- K- - - -~ Ao it B CEEEEEEEEEEEE B Gl !
1 1 h !
! i ! |
1 i ' |
. . 1
/20 EA ResponseResult ResponseResult ' '
- - - ResponseResult __ - -ReshonseResdl _ _ ! ; :
; ; RequsetChangeSrock 1 '
: . T > I
1 1 1 :
i ; ' RequsetChangeSrock i
N . 1 > |
1 i ' :
. . 1
L | ; T L ; ' RequsetChangeSrock :
. . | L L gl L
1 I I T 1 1 . :
1
ot o o e o e e i m i mim i immemmem o - L o !
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Step 6: Sketch views and record design decisions

M Interfaces from UC-3 Sequence Diagram

Method Name

Description

SendPurchaseEvent
SE XD EA

[mm]
At HA|

InvokePurchaseEvent
ResponseStockData
ResponseResult

RequestStockData
ResponseStockData
ResponseResult
RequsetChangeSrock

RequestStockData
ResponseStockData
RequsetChangeSrock

RequestStockMsg
ResponseStockData

RequsetChangeSrock

ResponseStockMsg

Element: MenuDisplayViewer
AFER O 27 OfH E &Y
S22 M1 FEA|
== Toiof thet M2| Zar SE
Element: MenuDisplayController
TO0l Y OME =
== M0 tiet X2l Zat-S
== 70joi| thet M2l Zat &
Element: NetworkManager
MHO| 22 12 S 27F
MHOIM 22 1 HEE 2ot SH
== Toiof thiet M2| ZutE SE
TOiZ Qloh 0 HFArol Ciet DB =8 873
Element: RequestService
SE N1 HE F
=2 Mo YEE XHEI|0f SE
TOi= Qlot 10 HEAIS S DBE HE
Element: DataManager
DBO| 2& M1 Y @F
== Mo §EE #or 3E
TOh= Qo X0 HFALol tiet DB =8 23
Element: NetworkManager
DBOIM 2 & X0 HHE 2ot SE

n

F

nro

F

18

AIAZEY0Z2
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

B Sequence Diagram for UC-4: Manage network
> =2 M7t FFSIALE AR M EONSHA| 5= 22 E 700 = .
Ol M, HIERZ Ao XHE 7|0 broadcast msgE &0l {1 2212 HSIY = Qlstn, HER A msgE Sl T &F AHEH7
Of #[X|Z =I5 QFLYTILY.

u
rir
oX
Ho
i}
I
>
rE
N
=
Fl
ok
O
ot
-0
>t
|
e
=
rot
I

' Client ! ' Server !
1 1
1 ! 1 !
1 ! 1 !
' :MenuDisplayViewer :MenuDisplayController :NetworkManager i ' :RequestService :DataManager :NetworkManager i
1 1
! | ! |
1 ! 1 !
! T T T : ! T T T :
! L ! ! ! ! ! ! ! !
1
! : : ! ! : : : !
! 1 1 1 ! 1 1 1 1
: 1 ™ 1 : 1 1 1 1
1 1 1
' SendPurchaseEvent i ' ! ! ! i
i > InvokePurchaseEvent ! i ! ! ! !
| > o i i i i
' éendRequé‘st ! RequestStockData ! ! |
1 ! » 1 1
1 1 1 > L 1 1
' i ' RequestStockMsg i i
: 1 : : 1
| 1 1 1
1 ! 1 !
! | ! |
| ' i ResponseStockMsg H !
| ! | b Sttt , !
1 1
! :ResponseI ResponseStockData ' '
: <o I R D B ; :
1
i CallbackPurchaseEvent ' : ' ' ' '
! RecievePurchaselnfo e e - ' ! ' ' ' '
| LR EE : | : : : :
! 1 ! 1 1 1 1
! 1 ! 1 1 1 1
: L L 1 ! 1 1 1 1
| 1 1 1 1 1 1 1 1
| 1 1 1 1 1 1 1 1
I L | ' I ! '
! 1 : 1
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Step 6: Sketch views and record design decisions

M Interfaces from UC-4 Sequence Diagram

Method Name

Description

SendPurchaseEvent

InvokePurchaseEvent

RecievePurchaselnfo

SendRequest

CallbackPurchaseEvent

RequestStockData

Response

RequestStockMsg

ResponseStockData

ResponseStockMsg

Element: MenuDisplayViewer
ALERE O 278 O|HI E 2
Element: MenuDisplayController

T Y O|HME o=
ALERL O HE 2|

Element: NetworkManager
Toiet 27 §E (=T, HE 5) 2%
7O 7 O|HE =0 HE S ot HA

Element: RequestService
7O 22 M2 HEf S
¥ HE Aot SE

Element: DataManager

O 22 X2 SEH HMX] S
O 2= 2 SEf =4

Element: NetworkManager
O 2= X SEH HMX] =2

AIAZEY0Z2
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Sequence Diagram for UC-5
> CrE XEI|ol 3= FO00f Cfs MZXME & 4= UCE O] W, oIXf AHEZ|0M AN = 215 R EF Y55t CHE AHEHV[Z2 71 Q532 E
£ YE5tH 3271 L2

1
; Client ! : Server !
1 ! 1
! ; | |
1

: | ' :RequestService :DataManager :NetworkManager i
% 1 :MenuDisplayViewer :MenuDisplayController :NetworkManager ! i |
. 1 1
! I I : i T T T :
| 1 | | | ; i | | | |
I | ' ' ! ! ! ! ! !
| ismes | | | | : : : :
1 SendPurchaseEvent k_!_ : ! | | | | |
. > 1 [} 1 1 1 1
! InvokePurchaseEvent i ' ' ' ' '
; » ! RequestStockData | , ) | |
; ] , RequestStockData ' ' '
; ! i > RequestStockMsg i i

. 1
! 1 ResponseStockData i ResponseStockData ResponseStockMsg |
<-'82 M2 EN__| | ResnonseStockData_ _ g-ResponseStockData__ | (&~~~ - - TTTTTTTTTTToTosReoemees ----mmmmmmmmq [Kmmmmmmmmm |
. 1
: ReguestCode . 1 RequestCode E :
. [ 1
. ] 1 > r 1
i : ! StoreCode > StoreCode » '
= R I i ResponseCode | '
<-eSHORN ) feo o Responseode. | | o ResponseCode_ | g oo oo ooTRITooo oo eetiateleiats I AR N AU () SR,
-oZiZiZiDiz Il -fZ:zizyziziziziziz JrZrziziziziziziz Sh-f=zizis QoTTTTIIILL | T TTTTTTTTTTTTT] B plotytydydtydydydydpdyytd I eyl tydyulyel X
ZH QRS SendPurchaseEvent ! | |
i InvokePurchaseEvent 1 . ! !
. > . RequestVerificateCode | » | R Verifi Cod |
! | ' equestverificateco e: RequestVerificateCode i
1 1 > !
. . I 1
120 EA ResponseResult ResponseResult 1 ResponseCodeResult ResponseCodeResult ResponseCodeResult |
-1 22N [ Responeehestl [ |- -Responseresut _ - ---- - s————o--oo--- R ED CEEEE R Lt - :
. . 1 1
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Interfaces from UC-5 Sequence Diagram

Method Name

Description

Element: MenuDisplayViewer

SendPurchaseEvent  AFEXL TOf 27 O[HIE L
o2 D EA| o2 D EA|
AT QR EA| ZAH QRE AHEALO|A| HA|
SendPurchaseEvent AF2XAL 70| 2K O|HI E g
A3t HA| =2 70joi| CHot M2 2t S
Element: MenuDisplayController
InvokePurchaseEvent 0§ 2% O[HIE 5=
ResponseStockData &2 A 10f CH$t XMz2| 2ot S
RequestCode 48 2 2¥
ResponseCode 48 2E 3
InvokePurchaseEvent 70§ 28 O|HIE 5=

ResponseResult

== Toiof chet M2| 21t SE

Element: NetworkManager

RequestStockData ~ A|H0 22 M1 FE 2F

ResponseStockData AMHO|AM S& X1 JEE 2ot SE

RequestCode 2 2E ¥

ResponseCode MEHO|M 28 ZEE Zop HE

RequestVerificateCo QRIEO0| CHot F 24 =+l 8! F0OH0j| [HE X0 HE M
de

ResponseResult

==& 70iof CHet X2| 20t SE

Method Name Description

Element: RequestService
RequestStockData SENLHE LN
ResponseStockData =& X1 HEE AHEY|0 S
StoreCode ZH ZEE pBo| ME
ResponseCode 4N ZEE Seo|gEy MY
RequestVerificateCod ZAXMIE FA-d &0l 3 FOHO [HE X0 Hs M
e
ResponseCodeResult ZX ZE ZAAL 21 SH

Element: DataManager

RequestStockMsg DBO| 8% M1 2 2F
ResponseStockData && A1 HEE 2ot 8¢
StoreCode 4N ZEE pBo MF
RequestVerificateCod ZMIZE F£Z2°d =0l I F0{0j| 2 0 HE ME
e

ResponseCodeResult

ResponseStockMsg

2N ZE A 2 SE
Element: NetworkManager

DBOIAM 22 M1 YEE 20t SH

ResponseCodeResult

ZH 2E dAF 20 SH
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Step 7: Perform analysis of current design and review iteration goal and achievement of design purpose

ﬂ:A HE,JIOI.ﬂd'i

Not Addressed Partially Addressed Completely Addressed Design Decisions Made During the Iteration
uc-1 Reference architecture £ sequence diagram = S5l 112{ 2t23
uc-2 Reference architecture £ sequence diagram = o 12| 223
uc-3 Reference architecture £ sequence diagram = Sof| 12 2t23t
uc-4 Reference architecture £ sequence diagram 2 Sdff 12 2=2%
UC-5 Reference architecture £ sequence diagram = Soff 2] 2t23t
QA-1 Reference architecture2} Deploy pattern2 ME =0 Q0] E2&d o2 nHEUS
QA-2 Reference architecture2} Deploy patterns MY &0f /0] FEX o= N L|/US
QA-3
QA-4
QA-5
QA-6 Server?2| Reference architectureE M0 U0 EEHC = 1=
CRN-1 s Concerng 112{5t0 System2| architecture= Green fieldo| Al A | A S.
CRN-2
CRN-3 81lE Concerng 112{5}0 architecture 27| 1470l A| 2= Architectural DriverS 12{%!
CRN-4 Sequence diagram M 23 & 18] 22
CRN-5 Sequence diagram Al 23t & 12 22
CRN-6 SilS Concerna Bt Y50 Server architecture 178
CON-1 228
CON-2 Sequence diagram 2 £ H g ekzst
CON-3 Requirement 2A{CH 2 &t
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ADD Design process
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Step 1: Review inputs

AIAZEY0Z2

B Selected Architectural Drivers

Design Decisions and Rationale Quality Attribute Scenario Associated
Location Use Case
. = o A == = o = oy
UC-1: Manage database & §&2]| = 20 SFOICH QA-1: Marketabilty ~ 7|E 2E 5 &S 7h53 H2 82 S X MY AL
UC-2: Display information o XHEH7|= 7 72| 255 OIS, EHOSHA| Y= 22 OF= ® St H| 2/ & JH L= 8 FE5iOoF ot
UC-3: Process tasks AMEAL S EE ME = ZX5tH S 871 NS EICE QA-2: Usability SWQ| 7|&0| 2t 7HASHH ALE 0| He|sl|of BHCt, uc-3,4,5
A& 7t=E2 ota, 20| X0t 22 M E K| $=Ct o o "
o o . _ L QA-3: Usability D= Foiet EF1t H| 80| o 0| £ == UA S{of ot uc-1, 2
UC-4: Manage network SE M7t FF5IAL XTI 0| M HONSHA| = 22 E FONSH = 49 CHE AHEY| T 2 Ct.
Ol & Q|X|E QHLYBiLE O] [[H |—‘IIE—?—JEL 29| XHEt7|0f| broadcast msg% % i X2 =els 2 Hst " .
of 2018l HEQA msgE Sl ChA AHEHT| 2] QK|S 2HQIsHof QLY St QA-4: Performance  ZtH ALO|C] AZAO|LI HESO| AFEALR o10j8 2HES uc-3,4,5
° " N L)X $EE 0.5% O|LHE N|SHSHCE
UC-5: Identification CHE AHEt7|o| & FLofofl Cish MAXE & 5= UCL O] I, dAX| XHE7|0M Z2X = 215 ZE »
Z Bt CF2 XE7|2 74N QISR CE Ql2sis S 27t Lh2C), QA-5: Availability ~ AHEt7| &5 A| AFEY Mz 0|4 Q10| SEHs}{Of BhC}. ALL
QA-6: Modifiability ~— && M =7t} A7t 80| o™ 7Lt uc-1
ID Constraints ID Concern
CON-1 2} ZpE7|E BE HEYZ0| AZE0f Y0 HENYD AZ Fui 0j2] ¥3 UckE(ch 10H). CRN-L M &0 A system architecture F& AT,
- H 51749 T 2H =13 EQ =13 OlAL3E 7H2 MEHS
CoN-2 xHElo] Bof S8 FRE AFHo| ZFHCY, CRN-2 e B8 B2 AT NS U =A ST R A4S RS,
CON X1 7] AFO|2] ocole Ao] ZEsICH CRN-3 B = Architectural DriverE TFZ5t= Software Architecture £ A|2C}.
. I} | msg protocol2 AHH =l CF.
gp =° CRN-4 AFE XFOI A M BHSH UI/UX design 742t
CRN-5 ALEAS| 278 B45t0 AASS HFEO M= 4 Y= G O|E{H| 0] 29
TR0 A HHS 2 57 DBMSE H|O|HHO|AE T+
CRN-6 oty 75 HUEKAAY S HEESE 9o 22| J[&F 22H 2
A|¢E“ I=
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Step 2: Establish iteration goal by selecting drivers

AIAZEY0Z2

M Iteration goal

» Reasoning about the fulfillment of the important QA.
~ 7 2% QAE “Availability” 2 M7

Quality Attribute

Scenario

Associated Use
Case

QA-1: Marketability

QA-2: Usability

QA-3: Usability

QA-4: Performance

QA-5: Availability

QA-6: Modifiability

J|E AL NER st Hgo 282 £ W w8/ wE

Swe| 7| 50| & 5t ZHASHH AHE0| Ha[s OF ottt

ZE TOjet 251t H| 80| ot =0 2 5 AUA S{Of L.

S} ALO[o] HZO|L} HEFO| AHEALR 3105 2 e S 7K H ke
£ 0.5% O|Lf 2 H|BtotC),
XHE7| ZHE Al €FY = 04 glo] SEsH OF THet

ALL

ucC-3,4,5

UC-1, 2

UcC-3,4,5

ALL

uc-1

Iteration Goal Design concepts
Establishing Reference architectures
1 an initial

overall system
structure

Identifying
structures to
support
primary
functionality

Refining
previously
created
structures to
fully address
the
remaining
drivers

____________________________ o Design concept

. Design concept
*  (optional)

“Influences the
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Step 3: Choose one or more elements of the system to refine

IS TEH0/F3}

B Availability QA 12{& &9l physical node & refine o}7|2 2%
» Two-tier deployment model AH tier 2| Application & data server 41EH

Server Tier

Web /
Application /
Data Server

Client Tier

E;:] Client

KONKUK
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— message queue technology
— React native framework

Step 4: Choose One or More Design Concepts that Satisfy the Selected Drivers

B Design concept: Tactics & Externally developed components
M Selection of design concepts

» Tactic: active redundancy

» Externally developed components:

Design Decision and Location

Rationale

Apply the Active redundancy tactic
by refining the application server
and other critical components such
as the network management

Introduce an element from the
message queue technology
family

React native framework

=3t elements O CH8l A|AH redundancy & &2 3 U= M2
2 F7}Hload balancing)

Queue TtZ2| elements £ A|AH! failure 2l Al X[ X QI 220
Z=7+5t0] trapping St XA} 30, O] = QA-5 Availability £ 11242
N

Portable local user interface & T3 35}7| €2t JavaScript 21012
framework £ 7|9t 2 7§

AIAZEY0Z2
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Step 5: Instantiate Architectural Elements, Allocate Responsibilities, and Define Interfaces

AIAZEY0Z2

Design Decision and Location Rationale
Deploy message queue on a Deploying the message queue on a separate node will guarantee
separate that no traps are lost in case of application failure. This node is

replicated using the tactic of active redundancy, but only one copy
receives and treats events coming from the network devices

Use active redundancy and load Because two replicas of the application server are active at any

balancing in the application server  time, it makes sense to distribute and balance the load among the
replicas. This tactic can be achieved through the use of the Load-
Balanced Cluster pattern

Implement load balancing and Many technological options for load balancing and redundancy
redundancy using technology can be implemented without having to develop an ad hoc solution
support that would be less mature and harder to support

KONKUK
46 K UNIVERSITY




Step 5: Instantiate Architectural Elements, Allocate Responsibilities, and Define Interfaces

AIAZEY0Z2

B React Native Framework
» Portable Ul 7 &H0f &3t
— EX.) Facebook

Ol=3C AlRS T3S x5 SR J(0 Division React Native Description
— =L = alio S 2 . .
- o - |- o= :l |-O:| TT Tio o l H Technology family Local user interface
Language JavaScript
URL https://reactnative.dev/
Purpose Framework to support the creation of portable local user interface.
Overview React Native is an open source application framework developed by
Facebook. With react native, you can develop real native apps. By
React based JavaScript App using JavaScript and React library, you can develop for both Android
Run on and iOS.
Worker Thread ** Characteristic
React Native JavaScript AP 1. A collection of "special" React components

Includes ReacthativeRenderer 2. Components compiled to Native Widgets

3. Native platform APIs exposed to JavaScript

RN Android RN 10S RN DOM
Run on Native Modules & Native Modules & Native Modules & Development Environment React Native CLI
Ul Thread Components Components Components
or Benefits 1. Productivity: When the source code is modified, the changed
Worker Thread RN Android Runtime RN 10S Runtime RN DOM Runtime contents can be checked immediately.
I 2. Open Source: MIT License

native development method.
2. Native Functions Development: Services with many unique native
features can be a bit difficult to develop.

Android i0S

: : : Limitations 1. Performance: A hybrid app method that uses a native bridge to
Android SDK ANIOS Runtime connect a JavaScript thread and a native thread. lower than the

a7



Step 6: Sketch views and record design decisions

AIAZEY0Z2

M Refining deployment diagram with new elements
» LoadBalancer
» TrapReciever

Server Tier

Client Tier

:LoadBalancer :AppServer :DatabaseServer

. |
:Client

:TrapReceiver
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Step 6: Sketch views and record design decisions

AIAZEY0Z2

B Sequence Diagram for UC-4: Manage network

» lllustrating how the TrapReceiver element exchanges messages with other elements to support UC-4
(Manage network)

:NetworkDevice :TrapReceiver :ApplicationServer :UserWorkStation

v Trap(

A 4

1
transformAndEnqueue(Event) |
1

consume()

I______ev_emQ______>

consume()

»
>

updateView()
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Step 7: Perform analysis of current design and review iteration goal and achievement of design purpos

eﬂai&g_s,e//o/gz'

Not Addressed Partially Addressed Completely Addressed Design Decisions Made During the Iteration
ucC-1
uUcC-2
ucC-3
uc-4
UC-5
QA-1
QA-2
QA-3 Tactic ({EHS S8} &2 125U
QA-4 Tactic {2 Sof #2 D24EAS
QA-5 Important QA 2 ME{E| 0] Tactic, queue, framework & Edf| 12 2=
QA-6
CRN-1
CRN-2 ADD iteration 2 2O 2 M 12| 2=
CRN-3
CRN-4
CRN-5
CRN-6
CON-1
CON-2
CON-3
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