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1. Project Overview
1.1. Project
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1.2. Business Context Diagram

| =2 — M oE s 7 )
] C |t E NS —_
| zay foas | | L B
: AN -~
e s Y He g
| =AE BEg | mAAad Het iz
- oxgug T3.84 T by | sdn |
. e, 7|
S — HEE 3N
B4 0 . i S
= T Ty (eEsgEn
S - G E L T
e F B i [ —
5 e L o ¥ x\""'\-»,\_\_h% CH & = mer |
Al é_h:_:luiﬂ. ‘ﬂa;lazﬁf.- | il .
oo m = b o
Cle Q23T H - -./} Ho g 24 . e N
—  SWIHER v e [ 2
[—'ﬂﬂ'ma— \ ) ' : J
e | 8AR= 08 |

o =2 o o7 =
L ERELE
S
S5 23 MM HZYH

o

2

S A= O] &&f
o (|=HJ.ZIA)
— 20 O



-1.3. Stakeholder List
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1.4. Business Goal List
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System Overview

System Context Diagram
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External Interface List
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System Feature List
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Scenario List
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Scenario List

Scenario Title Scenario Description

Main Scenario 7t 2t 9 z| met

Alternative Scenario 1 | Gps 2 & 0| Z 2

Alternative Scenario 2 | zrH| A| AEI Q 2

Use Case Description

Use Case FrH| 2 @ =| Mok
Actor AHH| 22| A|AE
IE T4 HO|E A ARIO| FH| 2] A|ARIO| MX|E FtHE 93| HEE R
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3
Stakeholders W5 ZfH| 2E| 7|, A| AE 22| 2}
Preconditions GPS ZE 7} ZtH| | A|AEIOM AArH O 2 A3
(A): RHH| ZHa| A| AEI (S): A| AE
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Scenario List

Scenario Title

Scenario Description

Main Scenario

MARN 2D 7|F 23

Alternative Scenario 1

22 oo|Ef &4

Use Case Description

Use Case AARI 2T 7|18 R3]
Actor A| AHE a2 Xt
Description A| AR ZHRIP7L DE T4 FHOEL A| ABIO| 27 7|28 23

Stakeholders

Preconditions
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Q14| &

UC-09 H=T

Scenario List

| &

oM 8 E =7

Scenario Title Scenario Description
Main Scenario B S I+ O Al A| AEO| A & K HEY|
Alternative Scenario 1 | {5 H OlAl Q2 - 7| Q2
Alternative Scenario 2 | ¢ 5 B O|A] Q 2 - At2L0| Y E 2 712 A5

Use Case Description

rE
fou
=
ro
1r

Use Case

A AR HE &7

fou
=
ro
1r

Actor

rE

>

| >
m

0.

ri
1p
mjo
Ho

ol

==

Description
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e
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Stakeholders
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Preconditions
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Main Scenario
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uy
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Alternative
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System Sequence Diagram

A

System

5. 2I% Entity B20H 22t HE—»

Actor
(LPR System)
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UC-10 1%

A% A 87 2%

Scenario List

Scenario Title

Scenario Description

Main Scenario DRFAMSEA| 21 9%
Alternative Scenario 1 2 RH L 2T A

Alternative Scenario 2

YH| 471 OF 2 Al

Use Case Description

Use Case DA A A 2L 8
Actor A AE e f, ZH] GA
Description DE Th A ARIO| DAL L QBILEHYSH 5 22 7k 4| Ao 23

Stakeholders

Preconditions

Main Scenario

2. (S) a2 7r 2K 5t A 2| O] A|ABIO| QIA| HE 32 22
3. (A1) 24 ERIS mefstn SA| 54

Alternative
Scenario

(27 X[ e 8715 Al]
4. (A1) 1 A20]7] 21 23 g &

5. (A2) : A0 22 7ts oY M
[EH =417t ot Al]

4. (A1) : A AB19| BE| DBO| 24+ 7| 23}
5.(S):gr7Ast ZAtoj| CHSH 24 O 4l 7t

2
i
n

A

12

AAr

0|F
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System Sequence Diagram

Artor
[System manager)

-2

| DEAY, I UE S Y HE—— »
=Fo| P

[BFFHE =7 4]

A

Artor

System

T T U =T 2

3. 27 93 =i »

[Eel 2HIFE o A

1 Al~B| el b S Y ox 98 M3

2 TOITE HE WOHR OF W

4 =25 Jhs WEE HE

(Equipment Store)

System Interface /
Operation

Description

System manager?Zf 2%t X|

o Al &2 SystemO| & AJ0f 1 HE
=& SystemO| U &350 YAt

B0l FE g 2 £ | System Managerdi| | £4AF50| gk Y EF 21 20| LSt HEE

FREY & SOt M &stry.

272 2% 9o/ SRt AAE AL 27t & AOf HH|ZE R0 A S 23 9| & it

22 0t5 0FY fg | ZH[ T2 A= D0 tist &S &5t 51 7ts o H L2 Mangerof
A H&stot

A|LES/ 22/ DBOJ | System manager?t HAE 0% L-&O0| ZH| ZA|7f Of'2 A0 = &0

S 2 D FE | E2 FHENASH| A5 System 42| DBOf| 4 2 12 HEHO| OHSH

& W& d&sht.

B0 FE Fg 2 0f | System2 S ZSH| Y5 £A4LS HE U SHAH S &2 50 19

2 Ops 27 st YEHE 20| &5t o242 ofE Q@ 3t
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Quality Attribute Scenario

The QAS List
Priority System
. QA Related
ID Title Feature
Type | D Use Case D
QAS-01 DE AR HEO|H MY Performance 5t = uc-02 SF-M-13
Efficiency-
(Time
Behaviour)
QAS-02 | | pr A| AHl Porting Maintainability- = At uC-09 SF-U-06
(Modifiability)
QAS-03 | x| A&l Ct2 A 108 Lf 231 | Reliability- A 3t uc-10 SF-M-02
(Recoverability)
QAS-04 A|BI0| Cj|O|E{ O] A0 2 Usability- = = UC-04 SF-U-05
(Operability)
QAS-05 M2 3t7 Mz| Ao farst | Portability- At = ucC-01 SF-M-02
(Adaptability)
2

51



- QAS-01 !

uE PRE FROA HE

Performance Efficiency - Time Behaviour

Haw Yoenano EX YL PP = Y2 = Hed o £k

Sonrnn ariract [Ebsicaliile
Stz |
dool=st " Hr R M
7= QEIA=A RN BT B8 | oc cy pjam
Lvarcnment: Hesponse Measure:
=SS 20T EL DE LT AL RIS < 1aer
Refncd Secnatin
=AM 2 LETHA, fsec VLY 25 0F FIL]

QA Type Performance Efficiency - Time Behaviour
SHHOIM LS Y HBA LR YRS BE T A AU 25,
83 g2 YES Isec O|H{ o M ZolOF &

Description A|ABI0] Q3 Hhe A|ZHHE| SAHOR Y& YO0 A2 U772 A

£ 1sec O|L{ &2 &t
stz ng HE0|7| WjF0 HOoJE A7| &2 10{0F 3t

Source of Stimulus SHH
Stimulus AHO|EJILRstAHE @3
Artifact IE THE A| AH

Environment

Response

Response Measure

HE HdF0| 1sec O| L0 &=

Summary of QAS

SAEOM LE FE A J0 BRI HE 2 A, G2 dF S 1sec O|LY
ER-]
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QAS-02 Maintainability - Modifiability

Raw Scenario ; 950 L

AE Hz @ 9y AASSE 0F B AL 04T

LPR(License Plate Recognition) Porting

Source

System Manager

L J

Response

Refired Scenario -

Ho I 214 MAFE BE B A A= 0l45l= F7,

Artifact
Stimulus -
| PR System Parting Trafiic
B enforcement
system
Environment :

System do not LPR

Traffic
enforcement
system
(Do LPR)

Fesponse Measure :
Zystem Update in 2H

YOHIO|E AZH2 2417t O|U= 2t oHACE BT

QA Type Maintainability - Modifiability

QEOA HUSE HST QAN A LRSS WE THE A L0 O] 45t ¢
Description o _

GlO|EZ I3 0, YEI0| ES 24|17 O| L 2 =3t

Source of Stimulus

System Manager

Stimulus

LPR System Porting

Artifact

Traffic Enforcement System

Environment

System Do not LPR

Response

Traffic Enforcement System (Do LPR)

Response Measure

System updates in 2H

Summary of QAS

A AF EE|ZF7FLPR Al &

Ue BE o

J|->

2| 51517 S2H5H0{OF StCt, O|If 2A|ZF O|Ljo] A GHO|EE 2 =251]
50| H4t 2530 2 M, Modifiability S E 23

A| AElO|| O|AISH I} 2 X2
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QAS-03 Reliability - Recoverability

Raw Scenario

AAROIOHFE B2 MARD 102 H2 5N ®OE

Source Ariifact Respongs
Stirulus o
ofEYH 9F 3 uF Tha Fhyat » MAH
HE= = JAd e REN
Fnvircnmen Rcsp-:ﬂ'-sc Mcasurc:
A AHD CHES e icE L =37 dolE
£4E 0010t
Rafined Senario :

AlAdo| ity 5 T HEYA FHE AS L2 H2 A~
e 2 ould =2=ET FH0EH 242 001% 9 *tE %IIEF'HJF

T}
QA Type Reliability - Recoverability
- A AR T2 Al 102 O|Ufof| S-LE 1L §|O|E &4 &2 0.01% O|5t2 |4
Description

Source of Stimulus Al AH 2O}

Stimulus Al AHEITHS

Artifact IE Ch& 7102t A| AE

Environment ME| AT MMM o2 2 29 0 07| Q7| A| AR CH2O| 23
Response A A0l YMHHo2 21

Response Measure

Summary of QAS

A|ABI0| BLEG0f 28 £ | g
2 108 O|Ljo| =15/ T 0.01% 0|50 4182 QA|5HOF 3Lt

|_m
)
|
N
2
fru
O
=0£
4o
il
M
0
>
>
ul
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QAS-04 A|210] Ho[E{H|o] 20

Usability - Operability

Haw Scenarnn £EAS HE 8 A0 = F IR ES 28

Source Artifact Response

Stamu s
- = | -
St -"|'-'r =2 HE O3

| o

| ofws e

AlD (BHIR -i P Cha oA | - 1 A AR
Enviranment - Response |.1-F'35-IJI';=:'
At Rod JE oE 7 A0 Weg BE ATCHAH R0
Refined Scenario:
sglof che Fle w2 HE2o a6 A 22 B Made] gojEdols 32 257 glojofp sict
QA Type Usability - Operability
i =dAE HZo A|UO| B4 7[5 39 R TR A 5 AL
Description 5 L. _
=2l BlolE H|o| 20 24| g10] ¥ 7h-ssHoF &

Source of Stimulus A2l (AR

Stimulus O£ 7|2 50 e 2%
Artifact IE o A|AH

Environment AlDlo| WSt HHE QX dby|
Response Y U2 HEAQYAH HF

Response Measure AlDlo]| Wast M HESHH G

Summary of QAS
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QAS-05 Installing

Raw Scenarin - A 22 ZHE0 ) Ao 2= St

Installing to a new environment

source

System Manager

Refined Scenario :

Artimact Hesponse
Stimulus -
Imstalling M : ;
L ew ervironmenl
»  Mew environment » do System
Envircnment : Fesponse Measure :

Installingin 15M and
Failure under 1%

Mone System

NZE 2ol A= EXF A A2 ST=1H AdaptabiliyS 2T EC. o|O] 158 ofujo] 22,
Mx| MIIE2 1% 0|22 2 BiCE

QA Type Portability-Adaptability
Description MZ2 230 A2 Ao E&35HH F2510] AdaptabilityE 225t

Source of Stimulus

System manager

Stimulus

Installing

Artifact

New environment

Environment

None system

Response

New environment do System

Response Measure

Installing in 15M and Failure under 1%

Summary of QAS

MEZ 230 Al L8 O|MT Al EE37 S50 AdaptabilityE 2%
QtCE. o 15= OjUiof 2t =af, x| Y182 1% 0|Tr2 = oo,
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- Constraint

Business Constraint List

ID Title Description

BC-01

BC-02




Technical Constraint List

Title

Description

TC-01

TC-02

60



Architecture Design & Evaluation

Candidate Designs per QA

Candidate Design List

Candidate . .
QA QAS Design Candidate Design Approach (CDA)
QA1_CD-01_CDA-01:LB +=A{H +DB &4
. Al_CD-01_CDA-02 : Edge Computing + C}Z4 +
QAT: QAS-01 | QA1 cD-01 | SARCDOL J ng + HHSAH
Performance DB Af
QA1_CD-01_CDA-03 : GSLB +Cr5A{H +DBAfYH
QA2_CD-01_CDA-01 : Microservice + Cr=A{H + DBAF
|
QA2: °
- Mo | QAS-02 | QA2_CD-01 QA2_CD-01_CDA-02 : Master and Slave + Ch3A{H +
difiability DBAFY
QA2_CD-01_CDA-03 : Modular + L+ AMH + DBAFY
QA3_CD-01_CDA-01 : &+= A H| + Active redundancy +
BUE Y
gg?&ibility QAS-03 | QA3_CD-01 QA3_CD-01_CDA-02 : & AMH + Passive redundancy
+ 2 LEY
QA3_CD-01_CDA-03 : &= MH +Rollback + 2 E &
QA4_CD-01_CDA-01:SSO +LB +DBAFY
QA4: .
Operability QAS-04 | QA4_CD-01 QA4_CD-01_CDA-02 : MFA +LB +DB Afg
QA4_CD-01_CDA-03:SSO +MFA +LB +DB A
QA5_CD-01_CDA-01 : LB + Ct= A{H| + Cross-Platform
Frameworks + DB AfH
. A5_CD-01_CDA-02 : LB + t}= Containerization MH +
QA5: | oas05 | Qas Dot | PO s 151
Adaptablllty DB *Fl:él

QA5_CD-01_CDA-03
DB Afd

: LB + L= Virtualization MH +
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QA1: Performance

Design Goal

MAR2 R B4 T2 2 LE GES AST WU, M &orA dFooF et L FE= 29 &
O 7roj=tet £ MMERE M 0 2 ef
O 827 2R G2 E A &80 8Y51H, OIO|HE &3 §0| =& Al

Of ofC}. B2 ¥ 8 S HY MHZ X2|5t7] O 0| ALBE LT MM E A& = US A0l

Ct. fLof &2 DBOIM 2{2|5t7| 0]2 §0| AL E 2 DB =4 & A& + U= A0

—

fru

Candidate Design Approach List

CDA #1 Description: LB ++ZAMH +DB 54

DB N
Server-1 DB-1 /}
Server-2 DB-2 /
LB
Server-n DB-n }
CDA ID QA1_CD-01_CDA-01
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Description

Al Yot DBE FtO2tel 45 27 MA 04
2|20 w2t SO M LYt HE

HE R3S e MHE 02 ) 2FTHLBE Sl EAT
58 A5t DBE A1%f0] @t 5310l of2)

I_

1
SFCt. T, =
StT & StrCt,
LB= E2jH 2 24MSHOF S22, X|H0of| U2t R 2 FHist =& 2tCf
MH = 7th2tt £ S Ao I2f 2FE 1, ZF M= 290 gf -nit
HAED
Pros LBZ Egj 2 E4MA|7 X &
2|90f Zr= DB-n2 At&5t2= ¥ L4y 7tsd H5
290 = MHIF 2FE B2 FA
Cons {2 MH 2t DBE 2FaliOF of= 08 &
ZF A0 Bt = DB} MH 52 HZE o 2
CDA #2 Description: Edge Computing +C} 5 A H +DB Afd
— —— —h
Server 1 Server 2 Server M
DE N
CDAID QA1_CD-01_CDA-02
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Description DETS A AR EAYI 22 HE 7N L5 TS HEES ey 0,
27| GJO|E{ S X E5t7| 93l Edge Computing T2 5 AM&SHL A1 SO
of2 HE 7| HOIM HES QYT FQ, W 7| T 7t Edge = EO|M 2%
2 gt
Edge lC& 2AME DBO| HZE CHF AH{0] 22} HZE O] DBY ¥ E UL
HF=Cf,
ZHDWmLﬂW¢ﬂ+E*%JHWH&%%%EE%EHHQ%WJE

DB AfH{| AfEfOfl Tf2f B4k 2 25Hs DB AFY 7| &2 AF& &Y.

Pros DB 2¥ MYo 2 oty 37t
Lag ujorct 77t Edge = SO0IA X2StER B ] LA

Cons 27| 1% 8|89 37t

DB At 7| =2 05 &

CDA #3 Description: GSLB + Lt ZA{H +DB AFd

GSLB
‘ LB ‘ LB
LE g LE S MERE 20 MENE 2o
Al~&h Al2El2 VES -} Al 2§
L S— = — ———— Q)= Al AE
MM DB AM DB2 El& DB Chér DB2
CDA ID QA1_CD-01_CDA-03
Description MH 2 9|2|0f| 2t S AF H{Z|5t1, GSLB(Global Server Load Balancing)S &
St Y|, MH HEf 52 125t W2 2| 7t ot £ MH=E AZAL A st
CF. 2t A= AIA] 350 Th2} S2t5Hs O] W2 H2| S 93t0] ¥E Al A2 o
S22 HiZ|510 £ 5 Q0 Aldfs 8 A LRE AR B2, WA 2=
MM, B4 & 71| 2 LH=0 2|, DB M H{ Q] 4FEfOf| Mhaf F4F 7‘1;8%5#-
pros o) EHY AL MY

DB 23 %O 2 otx4 27t

BHLFO AjHf CHA|O] = OF

olN

J?.‘.

o —
Aol 28 7ts
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Cons

Decision and Rationale

Performance CDA #1 CDA #2 CDA#3
Analysis | LB +L&A/H +DB | Edge Computing +5f | GSLB + L &A1H +
ID Title =z ZAIH +DB AtS DB Afg/
+) OO|E &4 & @ B}
) 7 (+) DB 2% o2
e S i
¥) 2o gre M | C 7 ° © +) ME{o Arghof o}
as | Pos | RN EE I m g g gy oy | 1H ©
S ot DBUt 2950z 2 ot A 2| Its
QAS' [ - O o — - O T o
HH i} 7tZ Edge =EOfA
01 S IE HE 2 20
2{CF Ae|stER H| g T2
== o] BA|d
Cons (-) 92f M2t DB 2 | (-) DB A 7[F2] O | (1) 2714 Q 2H5 =
F Y AHAE O Z & 7t %ol 8
Candidate Design:
QA QAS CcD Description
WESHE AL SAYY ZF2 FE 70
Mus H4 HEE QFSHS I, Wi =A Glo
HE dEot7| Yol Edge Computing - Z& At
&3t 84 39 o2 & 7| oM HE
S oYd B, G 7| 772 Edge = &
M 2¥ S FT2t
QA1_CD-01_CDA-02 | Edge =E= 24+t DBO|| 2= OHF MHO
QA1: Edge Computing + | 7+ > b = 2{CrhpC
Performance QAS-01 (Edg putng ZIA A A E|0| DBL W EE ZThub=r},

CHE A +DB AFY)

27| DBO= 7tOetef £ 58 HMOIM
SHte D E " H I A 2ECH J2| 1 DB A H
o SEi| Ihef 24t A Eoths DB AFS 7l=E

Apg et
27| 1% H82 F7ISIL OFHE BE HE
U T YEO| MIO| TS5t EY XY
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QA2: Modifiability

Design Goal
Al AR ZE|Z7F QQ HOoj|AM AlSHSHE LPR(License Plate Recognition) A|ARIS WS ThE A|AHLHE
Off O|Alet mf A &0t sofofal, A=l A[ZFO| A HotA| == off OFtLt. O| A& I W& FE
= ZY 90| 7t etet £ MM ZHE] MFUHS AO0|H, MY E ot 40| £=0| Glojof &2z O
Al S0 S22 I = +Yol{OF StCf. O|If O|4] A|7F2 2A|7F2 = 50 RS E4ot, A= Al
1h2 8 A AR S SoF A 2AHY o HASHH Al ARIQ| 7H2| & [ R
Candidate Design Approach List
CDA #1 Description: Microservice +LC}= A H +DBAFY
APl Gateway
Tteeell 04
MM GOl MM glolg i |2®" 23
xt 7 = 4 &4
My, #e 2ol MH|A AU| 2 A ZE3| My|A
MH| A MY AMH _ A
1 J-
e L
AR #
CDA ID QA2_CD-01_CDA-01
Description MM AEMAM, 7t 2H) H 22 2{2|8 [}, Microservice architecture 3 Ej 2 tot
S MEOM S SEHY2E EoI0] Ho|HE RZ HE 2 Y 2 O
Al Bh= A 9| O|A] 2 8O|5tA ot A| AR FAZNS ERSti, Ol 9 43
AlZtE &0 A2 712 & |FAIFH.
MM HE7F WebServer 22 ApplicationServerE £ 50 2™ API Gateway=
oI SHAQU S22 +WsH. 1 2 DB YESF SYot0 s HE A4S
gt
Pros O|A A7 &0 A|£RIQ] RAEE 2%
W A7HE EO0| AL Z A SHO A ARIQ| 74| B3
SA 0| ZHHYLE OHE A AH-Q| 2Z0|L} 0] 40| 80|
Cons SEHAQYU +H 22 QoI F&o 2 Al £ oz =5 LY
=32 HE E FHE S7tE A LRQ| 712| ot& 7Hsd
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CDA #2 Description: Master and Slave + & M B +DBAFY

Master Server ‘

-

el Ol

FES 7 25 | ora) NES WS o 014
K] M|~ M|~ AqH| A | M|~ A~
M MH M M ME

CDAID QA2_CD-01_CDA-02

Description MM A E (MM, 7tH2H) H 22 2{2|3 I, Master and Slave & Eff 2 ot 2| 2|5t

Ol HIOIH & B E U = HE| & LA Te WY O|H S O[5t 51 Al AH

SEL LT

O] 2™ Master A H &
St7| {5l Slave MHO| 2235HCt Slave M= 2%

Pros O|Al A|ZHS Z0f A|ABIO| 7t2| B 7ts
SlaveQ| 27} S C}2 A| AEIO| 312F0|L} O[4|0| O
Cons Masteret SlaveQ| SA1 2| A| A| AEIO| Jtx| 5tk of AF
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CDA #3 Description: LB +Modular +LC}= A|H +DBAFY

Load Balancer

MH 1

b el ?ls

FECHE

I |
I |
[ e |
| |

M3

A4

CDA ID QA2_CD-01_CDA-03
Description MM HEMA, 702 A B2 %{2|% [, Modular B 2 "ot 2{2|5t0] 0|4 &
O 434 A|7H2 £0f A|ARIO| 7t2| & QZ|FtLL,
MM HE7F WebServer 22 ApplicationServerg Sslf 501 2H ZF A{H Q| szt
of 2t 71835k M2 Moduleo| 23 2 X2|5t1, 2t 2E2 Function 43 &
Coupling 10| 522 4345tct,
Pros 23 A|7HS ZO| 7Lt Z7| 510] A| ABIO| 7hx| B2
Cons Coupling E2F2 2 QI50) Rei4o| 85
ME{O] Modulef| M| BF 2{2|3t0 2 4820 HZSI0] A| ARIO| 7tx| 52t
Decision and Rationale
Performance CDA #1 CDA #2 CDA#3
Analysis Microservice + Cf& Master and Slave + | LB +Modular + Of&
ID | Title A +DBAFS | CFEAIH +DB AR | A{H{ +DB AfS
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mE=
QAS- |
01 =

ueE

(+) 014} A|ZH2 =0
A Ao QAT &
g (+) O|A AlZF2 &9
() 4% A2 0| | AAH Ttz B
Pros AL ZA St A& | 7t (+) MY o
2of 7tz| B (+) Slave| 27} 5 | 2y 242 75
() B2 40| SY | G2 A AH9| 230l
MO T2 A48 | Lt 0[4{0] 80|
o =Ho|Lf 0[Ao]
29|
D) ERzMol Aoz
OI';01 ;'I-'ro:loEZI- (-) Master?} Slavel| Coupling £202
210 o in
o S ®° S %ﬂ ZI% *l *lﬁFéI () oupling &
Al AsBHO Mo ur 2151 S =
| —ro—l O'I:IE = 9|7|'i|8|'a'01|)‘|' iy |-0:|"IT|_O—‘IT
Cons A () AMH <2l Moduleo

(-) Slave 72|29 &4

M BE astoz
aztez orsr ay | T M

2k o] =7 A| AE AQE0| H=
S0 SR AAE A|7H =7t +&H0| &5
o 7tz| st& 7t57d
Candidate Design:
QA QAS CD Description
MM HEAAM, 7tHE) 2 A2 O,
Microservice architecture & Ef 2 HHO} CHE A
HOM JfE SEH2E Xst0 Ho|HE
YR HE 5 22| & OHA| e % 0|4 g
0|5t ot A|ARISl FAHSHS EZfst, O]
QA2_CD-01_CDA-01 : s ol s Alote = Tr* A:o = o
QAZIZ. ” QAS-01 (Master and Slave + = —?——l To ||_E Eo:l |—|:|—l I'zlﬁ T
Modifiability 2|5t}
= MH +DBAFR) -
MM A EIt WebServer 22
ApplicationServerE Solf S0/2H API
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QA3: Reliability

Design Goal
A AR o Y Ao FEA0| 1L WEA S4LE + JA=F ZASNOF ot 53], 5StES0f 2F
L HEQS o 22 =H = Qo A|ARO| Oh2E B2, Al 2’0 107 '—H°1I 1o 28 dHE &
=0, B0l &4 &= 0.01%O|5[=2 {A|ofloF tL}. O F F/dot7| #loll Al &3t Hoi A, =+ &
EM ALY ArEef, A8 HIOjH 2= H7{L S0| T RatH. Lot n7rgda HojH =4 & Ssff O
O|Ef &4 & 2|4 3ofH, AL SH A 2| 4ote £ Q= L2 F DY

Candidate Design Approach List
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CDA #1 Description: C} = A{H| +Active redundancy + 2 L{E{&

2Y MH 1

Server Monitor Active
DE 1

Server Process !

Load Balancer \ Data Storage

23 MY 2 /

Server Monitor Active

DE 2

Server Process

CDA ID QA3_CD-01_CDA-01
Description CHE AH THOIN RE M7t 5UsH 2% S HA2 wop §A|0| 2|5Hs
Active Redundancy 45 482t Zy Mbl = SUSH SEIS FAI5H0, F MH]
O ZfO§7H LAYSIEIBEE LIDR| ME{7F SZH 02 S Hahg 0]oftrof =37t
HF

= 1= o o= O - 14 [} [==]
S JAl ZAISIH, of 2 Al Ar522 Egf s Jo MHE W& 54
455 JOIBLSCE O A4S Aof WA Al B3 A|70] 72| glon, &2 Ay

Pros A

Al AR BT Q0| ME[A 24 7Hs
A BT 5HOR Yo 1S 4 T4
Cons A 2274 31 H[80| &8
4y U |AE40 B34 St
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CDA #2 Descniption: C} = A{H +Passive redundancy + 2 L E| &

29 MH 1

Server Monitor Active
DB 1

b
b

/ Server Pracess

Load Balancer :f

(Heartbeat Sync) (Log Sync) Data Storage

=9 My 2

{Passive Node) r

y Server Monitor Passive

DE1

Server Process

CDA ID QA3 _CD-01_CDA-02

Description Z M| g7 0| M Passive Redundancy 412 X250 A| AEIO| OF 44 1t 7}
8L EESIH F MHE RE MHA 23S X25H, 07| At (Passive
Node)= Z AH{O| AE|S 27|20 2 £7|54r0f 20 Y4l A| 827 Y2 E Of
OfHrS 4 QI 2 ZH|tC}, 0|2{5F 1A S AU 83 AW 2F B MY

2 SHE 5I0{, 07| M7t S 24l AE S QR|SIEE F A9 Heartbeat

SyncE S5l 7|20l AR 57|35 LTt
3t C|O|E{0] YA S BASI7| 3 Active DBSt Passive DBS 1445104,
MH{o] BE AA|7t HO|E{E Active DBO| #2511, Passive DBtO| £7|3t2
5 GIO|E|O] RZKS SRISICE. 0| B4 A0 = Ti7| M7} ZA| Active 4
Ej2 HEHE|O] AH|AQ| A& S BUSID, ZLE{Y A| A 0|23 & 2pY
S AA|ZHO 2 ZEA|BHIL Z| BT}, O WAL RO 27 A[7HS 2| A58t O
Ef £412 &2|510] T7H84S QR|SHE O 2235t 0f ULt Z2, 0] OfF | &y
S OhE AU EHA0IA ME|A ST Q0| OFY Ol A| AR 289 BHES 50, §
£2{01 Zhofj =10 HlO[Ef YA S SHAIO 2 Shrt

Pros 2 §8440| =0 H| & MY 7ts
Clo|Ef YA S Q2|5H7| 8O
OFY Ol =1 2 YO 2 Ba|7t H| B ZHTHEL,
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Cons

TH7| ME 7F Active SEH 2 M EHE Of A| A A|7HO| Er4Y
E A|7H0| AFjZ 0 2 7 4 9

= AN

m0|'

o
[=]

30
ojo

CDA #3 Description: C} =A{H| +Rollback + 2 L|E{&

=8 MH 1

Server Monitar Active Rollback

, DB 1 DB 1
; Server Process |

Load Balancer |

2% MY 2

Server Monitar

Active Rollback
DB 1 DB 2

server Process

Data Storage

CDA ID QA3 _CD-01_CDA-03
Description CHE AH] 40| A] Rollback A2 S5 ZH0f LA A| A|ARIS O Q] HAF A
B2 5| E2|s S 8350t BE M= B3 A|Zo| OPY ROl AEjE 27|
202 ZZSHH, ZHO HHAY A| O] A ZE AEHE & SO[7F 23 22 S3tCY,
Rollback #Al2 21 2| 7tz|0] RE 2012 D555t 1 A|ARIS O AE{R
O ZM HOJE] RANS XT3t QRS AAIZF BLEE A|AS
M| AEN S ZEAISEI Zf0f HhA A| £2F2{Q1 21 2| 2 8hg 2| Y5H0] w2 o
22 7H55tA| 3t O] 142 E5| AZEQO] H{ILt 22 GO #©7F 5O
2 Ol5f| A| AR ZFOf7} HHAHEHS M Q85IH, 7HTHSt MH o2 L B 2 g 2
M 4 UCH= 20| Q)
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Pros YO L Al WEA O] B2 B 7t
H| 80| AA =1L {tHt 43
A HEo HojH RE2EE |FAISIHM 51 7t
Cons =7 A 0| 29| O|O|Ef £40| &gt QS
Y EZOl o8 g + UL, S XY 4H0| 52
Decision and Rationale
Reliability CDA #2
CDA #1 -
~ R - L B CDA#3
Anal 0= MH + Active ]
naly Passive Ct= MH +Rollback
ID Title sis redundancy + 2 LE{
) redundancy + 24 | + ZL{E{&
° ZE
+) 25 EE0M & B}
) () A eyl
Alofl Hlo|E & 7t Lo (H) S HEOHZ
=) = == +) 0|21 O] Z Ab Ab
R () 2@yl gz, | POTH BE CH
+) =5 AIZHO| A9 ZWEA FL7ts
A AB T ;)o oYMl 2 Its °
HA T
QAS-03 | 2 A| 108
- 71 A gt
H == O AN TR e xmos
() AHE 227t F Al A|H A[ZE L/l £ 241 7}
Ol &4 7 %
Cons | (-) % U QREA | (1) B A|Zt0] 4
() 28 FA RS | () S AIO] Y () Uz 927t Of
o 240l = ez 4 £+ 3l
° =
Candidate Design:
QA QAS CD Description
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QA3:
Reliability

QAS-03

QA3_CD-01_CDA-02
(= AMH + Passive
Redundancy + 2Ll

B3)

CHS Al 27 0jA| Passive Redundancy B4l

X -&ot0] A|AHRIS FY i 7t8d S EE
Cf. 2 M= 2& AMH[A 8- 2 *E|5IH,
7| MH#j(Passive Node)= = AMH 2| JHIS
7O = F7| 3Ot 2o 2/ Al HEA
O|qrE = JUEF FH|tH. o|={gt +
AHHY 2EH A& 2T HE BHS
HEZ ofH, O7] MH7ZI & 24 JHE &+
St E £ MH 2t Heartbeat SyncE Eaolf %

3ol ME £7|5t8 £33t

=
=

=3
—

XN ol oox 4o AN 2 o mjo
[0)

A

7

LEQF, HIOIE S dadS ESH7| Aol Active
DB2} Passive DBE F1445t0, & MHQ 2=
2A1Zt HO|HE Actve DBO| Ao,
Passive DB2L2| 57|38 il Co|E{o] 27
B RAIRY. ol 2 Alol= 7] ME7F
SA| Active JEIZ HEEOf MH| A9 A&
= HESIH, ZYET ALH2 Ol2st W

—
M2 AAIZHO R ZHA[SHL AL Of

3 ol e
o Ztof BL A|7ZtS Z A3SIT, OBl &Al
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M AMHIA FH GOl AEHA ALH 2ES
SHE ofH, 284 Yo 572 Holy ¢
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QA4: Operability

Design Goal

=UAE IR A0l T4 7|5 59 L7 BoY M, =4 @10] Al £™2 DBY| ¥ 7H55HoF 3
1S AA(SSO, MFA)E L=ttt ot A| AR DBOf|
of= FA|l= L& ATO[7] WH-ZOf| AF-EAFof | ?_ e urd 71| J—313H0F QrCh. 2f 0l = Al 0] o=

Candidate Design Approach List

CDA #1 Description: SSO(Single Sign-On) +LB +DB A

S50 (Single Sign-On})
| usmme |

o

c

112
fo
MH
ro
4r

—

iy
re
oH
i
pc]

Load Balancer

CDA ID

Description =]
%Ewm.kr%xrel 20| £0|2%, DPWE 0| 8% 2

_‘L‘ﬂolur 0 214l 5 Sl RIS ALBRIO A AMBAL EHol, W UEH &
St 27| DBE RE RS HYE YU
 §

5 A2, = 3ol DBE 2. AF&AH Y
Of 7tso2ILtH, B R DB x| T Zof0] TRt YES &Y -~ JUEF ot




Pros

Cons

CDA #2 Description: MFA(Multi-Factor Authentication) +LB +DB Afd

|

MFA (Multi-Factor Authentication)
EEET

Load Balancer

e A
DB 1

CDA ID QA4 _CD-01_CDA-02

Description AFEAFO| 230| 0|23, ALRALY| AlE &Ol HHE X4 2HE TSt
DPWE S8 2191 StH, 2 015 H2fQl HEE, OTP, 43 252 53l
Abgatol A2 g gh3Ict, 3| 8 AFRAHE DB AFY 2 53t 2| 52 7| &0 o3}
L= 21 DBOJ| 20| 7Hs3tet, 0] o, E2HY SArS QI5H LB 7|22 Ar3Iot

Pros AP AO| AR S 24 28 BQI5LY| I 20|, 317 52 B 0f| QF

Cons
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CDA #3 Description: SSO +MFA +LB +DB A[J

([ meassd H  ssxse  H o merms e

orp 4 4% 015 |

Load Balancer

T SR, e ]
DB 1
CDA ID QA4_CD-01_CDA-03
Description AH8Atel 830l S0|2B, ALBALY AR HOl HAE L VIR FEIUC
DPWE S35 219 #CHH, TFE 915 U HEE, OTP, A A5 2 S
AP&2fel AR $SICt E&, MFAS 0| 83l A120| ZolH AM82fo)7|& of2|
W3 Wero| 2oj7Ict, 012 DB W2 AT Ot AW S0 Hist SUTL 7hsH
2y,
90| = 5{8E AMBAHE DB AFY S B3 2% 52 7| E0 Q& LiH7 DB
20| 7H5BIEE. O] I, ERHT 2ArS {3 LB 7| &S AR ST
Pros AHE2FOl Mg 2| 4 267 2 EOI5t7| uf 2of ok
1810 A5 BO{2 of2f 20| 7hE5HA 22 7
Cons 27| 3% 88
Decision and Rationale
Performance CDA #1 CDA #2 CDA#3
Analysis 5SSO +MFA +LB +
D | Titl S50 +LB +DB AFS | MFA +LB +DB AfY
¢ DB At/
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Candidate Design:
QA QAS CD Description
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HAE 2= 2702 L52tH. DPWE Sl =
291 CFE, CH2 915 HAfQl HEE, OTP, 4
A QIFS Soll ArgArY AR HIICh E3,
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DB AFS)
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Ct O] [, EGfI SAFS 95l LB 7|22 AL
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ALEArS Hejet s SHE .
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QAS5: Adaptability

Design Goal
A| A ZRI2P7) 2L BHA(2F A, DB, M 5o 2% 2H7)
Adaptability2 2 ZI5tCH ZF M QF DB= A E 22| U B3 Ao FU5t7
of 2} £2F0| AO| 5 OHEICH, O|lff A| AEIO| Z2FS Ta|xto| @ 71 A
1, 2| A5H0| Bt O M SRISHO] A| AEIO| H| 2K JIz| & THESHCY,

Candidate Design Approach List
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CDA #1 Description: LB +LC= A H +Cross-Platform Frameworks +DB A

Load Balancer

AH| 1 M2 MH3 A H4
C-FF C-PF C-FF C-PF
APl Controller APl Controller APl Controller APl Contraller
EE T EA S ] | gl AAH 21
He| MdjA "‘% il L o My A 7,.- E | MH|A
Server Server Server Server
05 05 05 05
CDAID QA2_CD-01_CDA-01
Description D= 0S,MH 7|7| £2,DB 7|7| £2 £9| 3tA|M S2HS A3H5¢ 0|, 5 3HM
£ £0|7| Y5 MH | Cross-Platform FrameworkE& At2510] 7j&Hst I =, Al
MY 52 AFESIL. 27| T E BE oM A3l A 7h2 25 FUSHH L 2{0|
7t A2 (+0.0001ms)2 #3510 A|ARI2| FAHH S 23Tt
MM % 27t WebServer £2 ApplicationServerE £33 S0{2H LBS £5t0 7t
gt Mo GES Mot M= 8-¥ S Yt 1 2 DB HEES
SYSIH & H& 2 +WeH
Pros B$EAM 2018 M| Lo KA STt
A 245 &O|5tA &
Cons S8 A E LY 7|s= B0 YA =7
Aojof| It 2 SHF EF 2= A0 M= A5t
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CDA #2 Description: LB +LC}= Containerization A H +DB Afd

Load Balancer

At 1 A2 EEE e
t& d8 SH EX 2| 22 Al~® 27
2] My~ \\ My~ M|~ / Z8| MH[&

Docker \ Docker Docker Docker

Engine Engine Engine Engine

Server Server Server Server

0s 0s 0s 05
CDA ID QA2_CD-01_CDA-01

Description 2.2 0S, M4 7|7| &, DB 7|7 7 59 BHOM 522 0, 5 &y
= £0|7] #1506 MM = Dockerg =& A&t &30 3 42| =S

Docker 90l = &2 OS, &3 50| 24 E|010F 3f1, 2l A7 = o ¥stA

Lt 2t0| 7t 242 (+0.0001ms)2 | 5t510f A| A
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2 7H85E MHO| W2 E M43t 10 M= Docker 9 0f| A
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CDA #3 Description: LB +LC}= Virualization A{H +DB Afd

Load Balancer

MH 1 AH|2 TTE
t% g8 = 24 ] 2]
| A~ \\ AU~ M| /
VM 05 \ Vi 05 VM 05 /
VM Wi WM

Server Server Server
o5 05 05

K4

AlAH 27
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VM OS5
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05

DB 1 DB 2 DB 3

CDA ID QA2_CD-01_CDA-01

Description DE0S,MH 7|7| 22,DB 7|7| 22 S9| 370 M S2H2 AdHEH I}, 5 3HY
2 £0|7| 4510 MH = Virtual Machine2 22{ AM23HCt S740| F&F2 13|
%25 Virtual Machine ?{0l= £2 0S& &8 AF&stl, 4 A2 & 72
St Lt 20| 7} 2 2 (+-0.0001ms)2 |35t A| ARIO| Q14 2 HTHTE
MM 4 27} WebServer 22 ApplicationServerg &3lf 0] 2@ LBE &350 7}
2 7t8st Mo YEE 45t M £ Virtual Machine ${0iM 242 22|t
Ch. 1 2 DB FYEE oMY s T4 S22 +dTH.

Pros I O E7F OF T Bl § 2
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=A EY Al e 20| O
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Decision and Rationale

83




Performance CDA#1
LB +CFE A + CDA #2 CDA #3
LB +4& LB +C}E
Analysis Cross-Platform o o
ID Title Frameworks +DB AF Containerization A15] | Virtualization A14] +
o +DB AtS DB At5!
(9 g SOl =7t &
() B384 202 & | (+) &84 249 70| or T H| & UL
Pros A ot fAd S7t | Mol Mg () &7t 80|5t0
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Candidate Design:
QA QAS CD Description
2=0S, M 77| F7,DB 77| 37 59 &
BN F2E £ O, IS 07| 2
5f0f MH = Dockerg &8 Ar&3tCt. &F 0
TS LA A =5 Docker Yol = Z2 0S, &
QA5_CD-01_CDA-02 | 7 50| OIAl £|0{OF 511, A3 A|7+2 BE 7
QAS: B+ H3 | UstrLt 2t0|7t 2 (+-0.0001ms)2 A|5tst
Modifiability QAS-02 Containerization MH | of x| AEl0] QoM S BRFSIC},
+DB Afd) MIA A H It WebServer g2
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o 7t% 7183t MEHO| YEE dS5tL MH &=
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Candidate Designs Evaluation for all QAs
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Candidate

Design (CD) #1

QA QAS | Analysis oAt CDor QAJ?IQHEQ QA+5ﬁS(I9:)‘|
+ Title
Pros (+) Description *+) (++)
QAS-01
QAS-02
Cons ¢ ) )
QA1
Performance
Pros (++) +) (+4)
QAS-03
Cons ¢ ) )
QA2 QAS-04
QAS-05 - (NA)
QA3 QAS-06
QA4
QA5
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Design Decision
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Architecture Design Description

Architecture Overview
Architecture Overview Diagram

Node Specification

Name Description

User PC

Application
Server

Database Server

Execution Environment Specification

Node Name Description

HTML5
Browser

WebLogic
Server12c




Communication Path Specification

Path

Description

User PC - Application
Server

Application ~ Server —
Database Server
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Structure View

Static Structure Model

Static Structure Diagram

Element List

Name Responsibility Relevant ADs
Layer1 -
Layer3 -
O| AZHEL 2}2F tH 5 2 O|Al5t UC-01, UC-02
I T ass R QA-01, QA-02,
AAERH 2 | M O|0|R| & HotM Y He & &9t QA-03
B0l HENL, FEN2, BEH3 5 RIYFHCE QA-0L, QA-025
stof M5 22 452 2 1009
uc-02
Component2 QA-01
QA-03
Component5 gggg
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Component 1 Name

Component 1 Specification

cmp Mair Szrver - Business Logic )

IRegistreMember 1BuyGymPass

pl

MemberManager E
rb pd o3

INakePayment |IFitnessDalafccess

IMemberDatafccess
Interface List
Name Kind Description
IRegisterMember Provided 3| ¥ 7IY S 23 5H= interface
IBuyGymPass Provided o|8H JLO| & 2 st= interface
IMakePayment Required A E 25 interface
IMemberDatadcces | Required | DBOY %3 /9 % &0] T 23H interface
IFitnessDataAccess | Required DBOj| 2 Zt= O EL A A Ho| M 25t= interface
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Interface2_1 Interface Specification

=zinterfaces
Interface2 1

op1({value: int): void
op2(name: String): void

Operation

Responsibility

op1()

op2()

Component 2 Name

Component 3 Name
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Behavior View

UC-01 Title Use Case Behavior Model

Behavior Diagram

Behavior Description

UC-02 Title Use Case Behavior Model

UC-03 Title Use Case Behavior Model

UC-04 Title Use Case Behavior Model

UC-05 Title Use Case Behavior Model
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Deployment View

Artifact Deployment Model

Artifact Deployment Diagram

Artifact Deployment Specification

Deployment Target
Name Description and Rationale
Node Execution Environment
Artifact1 Application Server | WebLogic Server 12c
Artifact2 Application Server | Ubuntu
Artifact3 Database Server MariaDB 10.4
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Artifact Definition Model

Artifact Definition Diagram

94



Artifact Definition Specification

<
Name Manlfested Depends on Description and Rationale
Component
Artifact1 Component1
Component2
Artifact2 Component3
Component4
Artifact3 Componentb5
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Component Design Description

Component 1 Design Description

Overview
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Component Structure Diagram
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Element List

Name

Responsibility
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Design Rationale

QA/QAS

Relevant Elements

Description

QA1

QAS-04
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Component Behavior Diagram

Component 2 Design Description

Component 3 Design Description

100



Architecture Traceability Summary

Architecture Traceability Graph

Summary of Traceability Iltems

Traceability Item

Title

Description

Safety Case
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