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Legend

O System under development

D External system

—— Dala flow

Other DVMs

Figure 2.

Zh= 23| EEla|
A==

Database
server

Overall System Diagram

Figure 3. Initial Domain Model

Data database

| - MenuData

Client Server
- ClientName - ReliatedClientName
- IDs < - Address <
- Requests - MenuData
A
Event Configuration
- Type - ConfigurationParameters
- Date

Business
Object
Client A )_

. Is passed
Persistence +_to/from

1

VendingMachine
PK UniquelD
Position

Interface
Client B }—( —

Figure 4. Database Diagram

1.1.4  Variability Guide

None

>

Persistence
implementation
Relational
Dabase
>
Access Layer (]1:!1;1[3:::

Relational SW version
Database ManagementGroup
Payment

Beverage

PK  UniquelD
Name
Price

Manufacturer

Architecture Description by SEI

Page 7 of 24



1.1.5 Rationale

Design Decisions and Location

Rationale

Logically structure the client part using the
Rich Client Application reference
architecture

Logically structure the server part of the
system using the Service Application

reference architecture

Remove local data sources in the rich client
application

Create a module dedicated to accessing the
database servers of DVM stock in the data layer
of the Service Application reference architecture.

Create a Domain model

Identify Domain Objects that map to functional
requirements

Decompose Domain Objects into general and
specialized Components

DVM system 2 client part @& 0|, UC-2, UC-3, UC-4, UC-5 M CHEE 7|5 2TAE S o4

gt = Qe 50| 2% meEtM =8 capability 7t 2 rich client application & 1&4

Ul 30|

M

QBHA| @1, UC-1, QA-6 S THEA|F|7] 2I3fi HIO|E 0|~ #E[E & 5 A=

application 28

It is believed that there is no need to store data locally, as the 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

The service agents component from the reference architecture is adapted to abstract the access to the database
servers of DVM stock. this will play a critical role in the achievement of UC-4 and UC-5. as shown in CON-
1, all vending machines are connected to the network, and you need to know the network connection
information.

7)%s A3} Aol Al 280 t 3 % 7] domain model 2 A A 3lo] = <19] 52 elements S 4] & of

g},

Use cases & 83 &5 alvtell 314 3}3}17] 913l domain objects & 2%

2373 3t Domain objects & ZH2F A5 Wlell 9= AlE3HE elements 2 -3 7} 2 8.3}
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1.2.3  Context Diagram
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1.2.4  Variability Guide
None
.25 Rationale

Design Decisions and Location

Rationale

Logically structure the client part using the
Rich Client Application reference

architecture

Logically structure the server part of the
system using the Service Application

reference architecture

Remove local data sources in the rich client
application

Create a module dedicated to accessing the
database servers of DVM stock in the data layer
of the Service Application reference architecture.

Create a Domain model

Identify Domain Objects that map to functional
requirements

Decompose Domain Objects into general and
specialized Components
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It is believed that there is no need to store data locally, as the 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

The service agents component from the reference architecture is adapted to abstract the access to the database
servers of DVM stock. this will play a critical role in the achievement of UC-4 and UC-5. as shown in CON-
1, all vending machines are connected to the network, and you need to know the network connection
information.
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1.3 Component and Connector View — Other View

1.3.1 Primary Presentation

<domain object= <domain object= <domain object>
Manage database Display information Process tasks
Responsibilities Responsibilities Responsibilities
N =
uc-1 uc-2 UC-3
i
<domain object= <domain object= /’
Manage network Identification R
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Figure 9 Domain objects associated with use cases

1.3.2 Element Catalog

.3.2.1  UC-1: Manage database

Method Name Description

Element: MenuDisplayViewer

EventWaitHandler ABR7HOMIE S SAI7| & 248 7ICHE
ShowPurchaseDrinkListEvent g+ A BE SEEAE EI| O[HIE 2
ShowSpecificDrinkInfoEvent T 22 S ME M 27

Element: MenuDisplayController

ChangeMenuDisplayStatus L& State machine AlEIE RE S22 B|AE 27|22 B
RespondResult AMNEXH ZE SEEAE HY|

Element: MenuDisplayStatus

RespondMenuDisplayStatus LHE State machine AHE} S &

1.3.2.2  UC-2: Display information

Method Name Description

Element: MenuDisplayViewer

EventWaitHandler A XI7} O|HIES A7 | = 242 7|CHE
ChangeDrinkCategoryEvent AR AHEEZ| EONSE=(7 S7) HHOISHA| Gf=, O] 2/EHt & category =7 ORI E 24
Element: MenuDisplayController

ChangeMenuDisplayStatus Category &7 0l [[}2 L{ £ State machine 4 Eff 2
RespondResult AHE X0 Al Category Off [H2 S 2E2|AE 27|

Element: MenuDisplayStatus
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1.3.2.3 UC-3: Process tasks

Method Name Description

Element: MenuDisplayViewer

SendPurchaseEvent AFE X} 04 QK OfHIE LAl
SZ D EA| SZ AT EA|
2 EA =& TOjof et M2| 20t S

Element: MenuDisplayController

InvokePurchaseEvent JO0f Q& ojHIE S=
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Element: NetworkManager
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1324 UC-4

Method Name Description

Element: MenuDisplayViewer

SendPurchaseEvent AR A TOf QK O|HIE g

Element: MenuDisplayController
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InvokePurchaseEvent
RecievePurchaselnfo

Element: NetworkManager
SendRequest

CallbackPurchaseEvent
Element: RequestService
RequestStockData
Response

Element: DataManager
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ResponseStockData

Element: NetworkManager
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1.3.25 UC-5
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ResponseCode

RequestVerificateCode

ResponseResult
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=
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Method Name

Description

Element: RequestService

RequestStockData SEMIEE RN
ResponseStockData S XD MEE XTI |0 L&
StoreCode X ZCZ pB O HE
ResponseCode ZX =S SetoldEo MY
RequestVerificateCode AFDE 27N &0 9 ojof| 2 Mo HE ME
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Element: DataManager
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RequestverificateCode ZNIRE 2ZM Ol U Toho) IHE YD HE ML
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ResponseCodeResult ZAF AE A ZD S5
1.3.3 Context Diagram
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1.3.3.3 UC-3: Process tasks
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! ! ResponseStockData ResponseStockData ResponseSlockhlsg.
152 WO A |- ResponsestockData | |- ResponseSlockDala T
—RequestCode i RequesiCode
! StoreCode StoreCode
< ResponseCode 1 ResponseCode
R
. InvokePurchaseEvent 1
! T - RequesiVerificaleCode |
| >
| BLEAN ResponseResult - ResnonseResult ! ResponseCodeResult ResponseCodeResult
Lle-t - ResponseResult | - ResponseResult | | :
.. . Z
1.3.4  Variability Guide
None
1.3.5 Rationale
Design Decisions and Rationale
Location
-1 O AEY~ o+ = - -
UC-1: Manage database UC-1 2 3=¥l3}7| 2|3l software components S MenuDisplayViewer,

MenuDisplayController, MenuDisplayStatus = 43

UC-2: Display information UC-2 2 $8li5}7| 2|3l software components & MenuDisplayViewer,

MenuDisplayController, MenuDisplayStatus 2 43

UC-3: Process tasks UC-3 2 =¥li5}7| 2|3l software components S MenuDisplayViewer,
MenuDisplayController, NetworkManager (client), RequestService, DataManager,
NetworkManager (server) 2 74

UC-4: Manage network UC-4 2 $=l3}7| 2|3l software components S MenuDisplayViewer,
MenuDisplayController, NetworkManager (client), RequestService, DataManager,
NetworkManager (server) £ T4

UC-5: Identification UC-5 2 =l3}7| 2|3} software components S MenuDisplayViewer,
MenuDisplayController, NetworkManager (client), RequestService, DataManager,
NetworkManager (server) £ 743
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1.4 Allocation View Type - Deployment

1.4.1  Primary Presentation

Client Tier Server Tier

Web /

Client Application /
Data Server
1.4.2  Element Catalog
Element Responsibility
Client Tier Zeto]QIE W Feto]AE HW. Feho] AR Qe Yol A H o] Qo] o] F Eal Aush AL
Server Tier A 2 A HW. Seto]lAE ] @ Aol tha] S 2 o] g o] 2} Bl
1.4.3  Context Diagram
Server Tier
Client Tier
:LoadBalancer :AppServer :DatabaseServer
—
-
Client L
‘TrapReceiver
1.4.4  Variability Guide
None
.45 Rationale
Design Decision and Location Rationale

Physically structure the application using the Two-tier QA-1,2 2 TB{8}0] B A| ARIO| OF7| BN = ZHEHet £ 2 £7 2H240| pyM 2
Deployment pattern R
Web application 2 X|X| 2411 X|7 database server 0| 2 5F2.2 two-tier deployment

pattern O] HHS}Cta THEH

Remove local data sources in the rich client It is believed that there is no need to store data locally, as the network connection is

application 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 accessing the database The service agents component from the reference architecture is adapted to abstract the
servers of DVM stock in the data layer of the Service access to the database servers of DVM stock. this will play a critical role in the
Application reference architecture. achievement of UC-4 and UC-5. as shown in CON-1, all vending machines are connected

to the network, and you need to know the network connection information.
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Apply the Active redundancy tactic by refining the =825t elements Of| CH8H A| A% redundancy & &Y + A= M F7H(load balancing)
application server and other critical components such
as the network management

Introduce an element from the message queue Queue X2 elements 5 AMAH failure 'L Al X|HX QI &0 F718}10] trapping
technology family N o P

8t X} 81D, O] = QA-5 Availability £ 12{ 3t Atg
React native framework Portable local user interface & T%53t7| 218 Javascript Y0{2] framework & 7|82 2

e

.5 Documentation Beyond View

1.5.1  Documentation Roadmap
TABLE OF CONTENTS

I. ARCHITECTURE DESCRIPTION BY SEI ....cciiiiiiiiiitiieit sttt ettt 6
1.1 MODULE VIEW TYPE — DECOMPOSITION, USES AND LAYERED .......cciituieriteranieeeaieeenieeesneessineessineesneeesneens 6
L.1.1 Primary PrESENTALION. .......eetiitieieiteeti ettt et b et b et b ekt s bt b e bt e bttt e bt 6
A o 1= o 1T ) O o o RSP 6
11,3 CONEXE DIAGTAIM ...ttt b btk bbb e bt bt e bt bt s b e bt e s b e nb e bt e b e s be et ane e 7
I Y T T o 11 1) Y2 TV o LSRR 7
R T = | (o] - [ OO OPPRPPTPRP 8
1.2 COMPONENT AND CONNECTOR VIEW — PIPE AND FILTER STYLE ..uvviiiiiiiiiiie ettt 9
12,1 Primary PrESENTALION. ......eeiiitieieite ittt ettt b et b ettt b e b e bt ettt e b b 9
A o 1= o 1T ) QO 1 o o SRS 9
12,3 CONEXE DIAGIAM ...eiiiiiiiieie ittt bt bbb bbbt b st b s bbbt b e bt nb e nb e e 10
I Y VT o 11 1) 2 U o [ PSRRI 11
125 RALIONAIE ...ttt et e e bt e e e st e e e e hb e e s ebb e e sbe e e sabe e e eabeesabbeeabeeeaabeeeatbeeenraeeans 11
1.3 COMPONENT AND CONNECTOR VIEW — OTHER VIEW .....cciiiiiiiiieiiiiesiie s siee st e s enneean 12
1.3.1  Primary PrESENTALION. .....c.viitiitiitiitieie ittt bttt b bbbt sb bbbttt e b bt et 12
1.3.2 EIBMENT CALAIOQ ... vttt ettt ettt b et b e bbbt b e e b e e bt e e bt e bt e ek e e e rn e et e e sbeeebeeenbeabee 12
[.3.2.1  UC-1: Manage database ........c.oiiiiiiiii et 12
1.3.2.2  UC-2: Display iNFOrMALION. ......cuiiiiiiiiiie ettt 12
1.3.2.3  UC-3: PrOCESS tASKS ...evveeireieieeieese sttt ettt e e et ess e s e e e e snaeaneeenteenneesnaeanneenneenneas 13
T S O [ RSSO SP P 13

0 20720 T U [ PR 14

IR TR T O] 1 )l B T o - . EO T T O PP OUPTUPT PP UPRTURPPN 15
G 1 R O L O g |V g o[-0 1 7= o - T PSR 15
1.3.3.2 UC-2: Display iNfOrMAtION. .........eiiiiiiiiii ittt 16
[.3.3.3  UC-3: PrOCESS TASKS ..veveeteitieie sttt sttt sttt sttt sttt ettt sttt e e b st et st ne e b nne e b e 17
1.3.3.4  UC-4: MaNAQge NEIWOTK .....coiuiiiiiieiie ettt bbbttt nbe e e 17
1.3.3.5  UC-5: TdENtIFICALION ..ocviiiiiiieicceee bbbt 17
1.3.4  Variability GUITE ......ceeieeie ettt b et e et e b e e sbe e s beesaeaneen 18
13,5 RELIONAIE ...ttt bbbt bbbt bt Rt bRttt b bbb b e 18
1.4 ALLOCATION VIEW TYPE = DEPLOYMENT .c.utitiittteaittee sttt e sttee ettt e ettt e s teeessteaesnbeaassbe e e nbsasabsaesnbeeesnbeeannneas 19
1AL Primary PreSENTatiOn.......c.cccuviiieiiiiieie s see sttt e st e st e et e st e e steestaestaesseeesteesteeasaeateenteesreeeneeanreens 19
O e 1= o 1= ) Q2L 1o o TSROSO UTRURRRN 19
I T 0] ) () Al D T o - SR SPRSPRN 19
144 VariaDility GUITE .......otiiiiiiiieeiit bbbt bbbt bbb ns 19
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I T BT 1T ] - PSPPSR 19
1.5 DOCUMENTATION BEYOND VIEW .....uiiiiiiiiiiiiiii ittt sn s 20
1.5.1  DocUMENtAtion ROBAMAD. .....c.uitiitiiiiitiaiie ittt bttt b bbbt bbb bbb bt e 20
152 HOW @ VIEW IS DOCUMENTE ......oiiveiiiiiiieieiitieie ettt 21
1.5.2.1  Module View Type — Decomposition, Uses and Layered.............ccovererienenienenieenie e 21
1.5.2.2 Component and Connector View — Pipe and Filter Style .........cccccooiiiiiiiiiii e, 21
1.5.2.3  Component and Connector View — SEQUENCE SEYIE .....ccviiiiiiiiiii e 21
1.5.2.4  Allocation View Type - DEPIOYMENT .........oiiuiiiiiiiiiii e 21
1.5.3  SYSIEM OVEIVIBW. .....eiiiiiieiiiiteeie sttt bbbttt bbbt bbbt s bbbt e b e et bt et bt s nns 22
1.5.3.1  Primary Functional REQUITEMENT ...........cuiiiiiiiiiiie ettt 22
1.5.3.2  Major Architectural Objectives and FUNCLIONS ..........cooveiiiieiiiiiie e 22
1.5.3.3  Quality Attribute and Architectural CONCEIM .........cooiiiiiiii e 23
15,4 Mapping BEIWEEN VIBWS ......cueiiiitiiiieitieiie ittt bbbttt b ettt b b ns 23
1.5.4.1 Mapping from C&C View t0 MOAUIE VIBW ........cccuiiiiiiiiiiiie e 23
1.5.4.2  Mapping from Decomposition View to Layered VIEW ..........ccccevveiieiieeiiee e see e e 23
L.5.5  RALIONAIE ...ttt ettt b e e bt e b e e b e e e bt e e he e e beeebe e e b e e e b e e abeenbeeeneeabeen 24

1.5.2 How a View is Documented

1.5.21  Module View Type — Decomposition, Uses and Layered

Module View = Decomposition, Uses and Layered Type View & & 33Fo] 244 5] Qlth Al =8 9] A 21
TS St R F@ete] et o < At M E T AL, A B g AE ale st
A1 = AT

1.5.2.2  Component and Connector View — Pipe and Filter Style

Component and Connector View = Pipe and Filter Style 2} Sequence Style 2 2} & 21T}, 71 % Pipe and Filter

Style & A9 9] FH R¥, 11 3 dlolHe] 552 FHOoZ Geglom, ihAY gy, Y=Y
AR, 2 5 gl A el she] A4 5 9Ae,

1.5.2.3  Component and Connector View — Sequence Style

Component and Connector View + Pipe and Filter Style 3} Sequence Style 2 2HA] & 21t} L 5 Sequence
Style 2 Zt Use Case of] & A 281 9] 52 Q1 25 UEp ol on, viA g &=t U E A 7iEat,
FARS Bl g Tl shel 24Uk,

1.5.2.4  Allocation View Type - Deployment
Allocation View = & Al oA 7} &al A 2432 5 9l
AAF A, o= ALY, vk Y P, WEY D AL S

, 229 7F =vha1 BekE Deployment View 2
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1.5.3  System Overview

Figure 10. &4 XHEH7| A| AR ClO[o{ 74

>

W A
°l

2o g,

7] A" AA Al S

o Qo

1.5.3.1  Primary Functional Requirement

HH 99} o] sEFA o = veld 4
o 22 o A Controller SW ol 3l &3kt dlw A| ~Elol] &% 7]%5 2 & 49} Architectural Driver &=

glom, 2 A 25 e )

Design Decisions and Rationale

Location

UC-1: Manage database & 229 7=+ 20 ZF0ICk

UC-2: Display information Pt AHt7| =7 &7 2| S2& TSN, THOjSHX| g = 32 & tlwe HSHoh
UC-3: Process tasks Ar2RIt 28 S M = AXstH 2271 FSE ok
ZH=7tE2 ot 1, THolo] R £0 H@ AKX Bk
UC-4: Manage network °E MWD 7 EESHALL AP |0 A THOYStK| = 2 2 E oiSte{= 4 CHE RFEHY| Zj 2
= 2|X| 5 OtUeiCE O] f, HEQ T 49| ﬂ‘“wloﬂ broadcast msgE S5 A0 =015 2

_9.

5’}0‘0%1 HES|3 megS S6ll thed xHEH7| 2l

UC-5: Identification

CHE RHE7|o] 22 oMl chell J 2RI & & + i&

| ?1%1&

stolotof oFLfsiT)
Cr. O| mf, S X AHEZ|0lM 2R = 015 ZE

£ YE0I0{ ChE AHIT|Z 7HM QISR CE Yot H 3=t Lh2ch
D Constraints
CON-1 2 A= 25 HES I AZE0] A1 HEST 2 He = 0l2 20 ACHE T 10TH).
CON-2 7ol ol S8 ZF= AN 2™ E T
CON-3 AHEEZ| AFO|©| msg protocol2 AHH O A5 ElCt.
1.5.3.2  Major Architectural Objectives and Functions
Stakeholders. i
(8 2 e System Fropertes Web for Team £
- Marketability —Tt
Ay s i SR ZAd S . N@EO| ADAE JHHOL D, ThE HBO| HaTeIol0) Bt (1) Marketability
(=) B s Saa s Almel e weiel o g AEel S0 $0ek0} ek 2) Modifiability )
o Maintainability Modifiability
e =58 AIéHM AES RS ESUOIEY| - CHYE SWe| RHE|Y XS Jhssiop Bt (1) Portability
ey SAE N T U BLE S - FETIRO S0/5j0F B (2) Manageabilty
( ) S AE B - SWel 7|50] BT A0 ASO| Balsof Hic (3) Usability
NER Amol Ol B uE axjsa, - EE TOR EEIHB0 & k0| 82 = o sjopac (1) Usability Scalabilty Portabilty
P 3 828 BaGs 73 Ine 1078 pUaRow Bl (2) Usability
(OIEHE) ST A28 Ol HCL BIcEAsy Ut AR ASHRY (3) Usability
PRt e
A et MSFOIA Mu| 28 HBBI| Fi) Al R A e A el = (2) Reliability
N Y L HE o ago ssol NExz 508 fawe i wE8 05 R
- ABAPE a‘awl SUE|X| R AAF0| S0 BT (4) Reliability Performance Manageabity
. = - HENEJIE?_ YR0s 2HO M B FheHod FC (1) Reliability
HEHa 74”'3’“ HERSISRETURSTNYNY | drsszeces gein za AR ue 2) Moifiability
(ada) = - uﬂ OIT7H SAIN ARSI WENI S 3H B A Yo Bk (3) Scalability
x|~ et . D2I1W2H W4 Al S0 SO/MS B N (1) Modifiability Ry Usabiiy
L lé,'}; gj" * "s,ﬁ Q’,} ﬁg,‘;‘;ﬁﬁ&gﬁga“ . 2EjR S71 A7 gO/H B B2, (2) Modifiability
4 - D3Pl a@ce el M 39, 2708 E0| Bowed st (3) Maintainability P
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1.5.3.3  Quality Attribute and Architectural Concern

ID

Concern

CRN-1

CRN-2
CRN-3
CRN-4
CRN-5

CRN-6

20| HEHH 2l system architecture £ E| ZAHTICH

et sEe T2 sfetxte} U EQ T FHLRI7} o=k 2 e MEdTict
2 -E Architectural DriverS 2HESH= Software Architecture S M- 2CF
AFSAHOI[ A =2 e UIUX design ZHE

AFEARCl @7 E EMOHY OASS AREN HEE
TR0 2 Higel = £ DBMSE H|O| E{H[0] &
ety = HMUEKAAH S HEHSE Qo de|H v|=X E2|F 0l
A|AE A=

Quality Attribute

QA-1: Marketability

QA-2: Usability
QA-3: Usability

QA-4: Performance

QA-5: Availability
QA-6: Modifiability

Scenario Associated
Use Case

J|E A B 7T R HBS BH B MY AL

H| g/ 2 T & = g sfop shoh

sSwel|7|50| 2Hstn ZHA5HH AL 0] HE2|SHOF Bhr, uc-3,4,5

2= 700t S50 5 20| B =0l 2 4 Al SOk T uc-1,2

.

2tH ALO|o] AZO|LF ASO0| ALEX2 B10{ g EHelS Uc-3,4,5

L7|X| %= =2 05% 0| = Hotgtct

2| HE Al DY H e 0l 80| SHSHOF bk ALL

SE O FIHLE AR 7 E0IM e B 0. uc1

1.5.4  Mapping Between Views

1.5.41  Mapping from C&C View to Module View

Frrmaton cs

..« <Deploys>

= <Deploy>>

) “z<Deploy>>

: <<Deploy>> _..---

<82

Server Side

<<Deploy>s"
7 szep

<<Deplays=

<<Deploy=s

e

Figure 11. Mapping from C&C View to Module View

1.5.4.2 Mapping from Decomposition View to Layered View

lens s
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Client

Presentation CS

Business logic CS

Business logic S5

Data SS.

<<Dep\_qy>7‘”/“

"\ < <Deploy>>
" VendingMachine
kS PK UniquelD
Data CS % Position
1 E’gsn‘::s cersit Relational SW version
i ersisience Database ManagementGroup
Client A Q— e - Implementation Payment
T i is passed - =
57, |Persistence :toffrom elational
<< E}_ap}qo > Interiace Danase' le»| gatapase
Server - g Access Layer Intertace
Beverage
- - . PK  UniquelD
Services SS < - Name
Price
e Pl Manufacturer
<< Deﬁlgy> 7 -

Figure 12. Mapping from Decomposition View to Layered View

I.5.5 Rationale
C&C
Module Views View Allocation Views
_ g
@ O 3 <
8 = U o >
o) @D %)
3 S —~ < s | 3 3
—_ o «Q
2 | c | 3|2 |3 |E |7 3
s |8 |g |8 |8 S |g |E |3
A s s s d d
A Tt s d d
AHgA s 0
4 7=k d d d d
YEY T /=t s d d d
A B4 3Rk d d d s s s s
Key : d = detail, s = some, 0 = overview,
9] el A elwl 22t o] Skakeholder o] 7t B 8.4 ol w2} o 2 View Type & AH&-8to] M E T/ skl

Module Views ol A 7178 4~ @ 7} 3-& Decomposition, Uses, Layered View Type S 3} =2 53519
24 8kl 2. Allocation View ol A= & Al ol A 8 &3] 244 7158km 7Hd 42 8.7F 32 Deployment View
Type & 244 3151t} C&C View 2] 4% E 2 Ao u}2} Pipe and Filter Style 2} Other View Style &

4 g3t
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