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1. Project Overview
1.1. Project
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1.2. Business Context Diagram
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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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uc-10 0%

N NEEN-E

Scenario List

Scenario Title Scenario Description
Main Scenario DA ASHA| 231 QK
Alternative Scenario 1 | 211 x| L= 27}S A
Alternative Scenario 2 | xtH| 28| 7} ofd A
Use Case Description
Use Case I M A 2L 0H
Actor A& 2te[ XL 2| A
Description WE B AA-O DFLIAL LF7 2ot 2 545 2 FH| EH0 27
Stakeholders W& T TR A" 22X, FERY, EH, LR 2TAL
Preconditions WE Ch A\|AHIY @F E= 0| 2hAUSE AFEY
(A1) : AIAELE2IRE, (A2) : BH| A, (S1) : System
1. (A) : Al S A5t X E A A|2H”0f 7|15
Main Scenario N
2.(S): BRIR7E XIS D K| AARO| AN BE B2 F=
3. (Ar): 2R QOIS TmHofstn FA| 23
[27 X|Q EE 27Hs Al
4. (A1) : A201H 57 -2 9F|
Alternative Scenari | 5. (A2) 1 A1/ 5+ 7t 082 HE
° [SH X7t Ot Alj
4. (A1) AI dol 2t2| pBOf| S¢S 7[5 22|
5.(S): EHS SO Ot tiA O3 & 7S K| G A




System Sequence Diagram

Actor System
(System manager)

3. 237 94 o=

Actor
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4 S Hs B Hs

[EE] 2X7t otg Al

1. AA%12| 22| DBOI 24 L IF FH HE—»

———2 =0l BE HE O oY ok g

System Interface / O

peration Description

AE X% aF LYE | System manager7f aFgx
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e HE =2 SystemOf| &0 2 2ICE

2 UH Al 22 SystemO| €& A0 O HE

20/ i F% 2 &7 | System ManagerO| Al A YS0| T3t Hio 27 a¥0| i Y= S
28 Fz =0t MY,
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7 0ts JEF S T | HIEE A= nE0f Ciet &S &5ty =7 7hs oY €S Mangerdf|

Al£HS/ Z2/DBOJ & | System manager7|' H*?ﬂ@ g I-HROI YHl M7t Of"' Alol= ==
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YUIFYEHE | L E2HES
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Quality Attribute Scenario

The QAS List
Priority System
ID Title TQA Related Feature
ype | D Use Case ID
QAS-01 | nE My MEo|A XMt Performance Ef | 3} = ucC-02 SF-M-13
ficiency-(Time B
ehaviour)
QAS-02 | | pRr A|AE Porting Mair1_t_ain_a.bility-( = Al ucC-09 SF-U-06
Modifiability)
QAS-03 AAE CHR Al 102 L) 232 Reliability-(Rec Al 5t uc-10 SF-M-02
overability)
QAS-04 | A|glo| o] E{H|o| A0 B2 Usability-(Oper | = = ucC-04 SF-U-05
ability)
QAS-05 | (22 stz Mx| Alo| Yzt | Portability-(Ada | At = ucC-01 SF-M-02
= xt ptability)




= = c
- QAS-01 11 & HEE HEoAH M
Performance Efficiency - Time Behaviour
Raw Scenario - EA|EH A 2 75t= HEE WEH 0|0 SOt
Source Artifact
Stimulus:
= 2HOIE7 Zast FE 27 DE Cha AlAm
Environment:

Refined Scenario:

SAENM G2E 2F5H, 1sec O[L{ 0 E

SAZYM ERstEE 9F &Y

A =5 O SHCH

Response

o de s
sHzEo= Mg

Response Measure:
HE ®E = 1sec

QA Type Performance Efficiency - Time Behaviour
SAENM L& YE HISA 2ot YEE & thS A[LH| 2 F5HH,
QK HFS MHE 1gec O|LJOf M S| of St

Description A|AEIO| QK dte A|7H=' B EAXo=z My ME0| 2FE M7}X| Q| Al

uE YEO[7| =0 Hlolg A7

é> — HAO10

Fap of F

ot

Source of Stimulus EAH
Stimulus AMO|E7} TQSH ME QF
Artifact IE Ch A|AH

Environment

Response

Response Measure

HE MY0| 1sec O|LHO| &t

Summary of QAS

SAEAM »
22tz

uE YE K0 2ot

2 ¥ AL &

MEHS 1sec O|LY







QAS-02 Maintainability - Modifiability

Raw Scenario : 2/2HM HHH=

MO Q1A AAESE WE TS AL 0f4FHE

LPR(License Plate Recognition) Porting

Source

System Manager

Refined Scenario :

HZE Rl AARE BE B AL 0|45

Artifact Fesponse
Stimulus - !
i Traffic
LFR System Porting Traffic
> enforcement » Eﬂfsc;rr sEtE:at I':Ierlt
system (Do LPR)
Environment : Responsze Measure :

System do not LPR

System Update in 2H

T, YOI0|E AZH2 247 0| = 2t=6H00F 2ot

QA Type Maintainability - Modifiability

QEOM HAMUE HS T QA A|AES E ThE A L") O[45H0] &
Description N "

HOIEE Tl [ff, YCIO|EE 2A|ZF O|LHZ @tz TtC}

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 AE 22X LPR A AHIS WE Ch
St A=A S5 oF o
RE 7|50| A 258t 2 M, ModifiabilityS =& st

AlAEIOf O] AlSt I 2 A =S
ShCh ot 2412+ O| Lol iE|0|E S 2= 3}0]
3




QAS-03 Reliability - Recoverability

Raw Scenario :

A AH0| OH2E A2 A|2H0] 102 W= SE0{of B
Source Artifact ReSpOHSE
ot o stimulus e s
OI’—'F"U-I g‘IT. - LECH 3" |EI' - ‘J"lﬁE” E_T_l
HEH3 Zof AAE O g Al AE - ==

Environment:
A2glo| CH2E o

(L

Refined Senario :

A 20| SIEYM 2F E= HEYI FOH=2 28l 22 3%, M2

Response Measure:
102 | 23 o|o]g
£4 2 0.01%0|5t

=2

22 102 0|LHK S5E| 10, Hlo|E 242 0.01% 0|5t2 |FX =00}

piCt
QA Type Reliability - Recoverability

o A2E CH2 Al 102 O|LHOf =752 GOl &4 &2 0.01% O|5t=Z 7 X|
Description
Eict,

Source of Stimulus Al A B ZHOR
Stimulus A AH CHR2
Artifact W& thE It et Al A E

Environment MEIAZI HANMoZ A S

2 O 7| K| BEAH A~ 20|

FAH St

o-

Response A|AHIO| HAXOo=z B4
Response Measure | AH|A S5 A[ZH2 102 O|LYf, G|O|Ef =4 E2 0.01% O|SIE FX|&.
AIARO| SEQIOf @ F EE L E9IT 2 28] 12 B B, AlAHL
Summary of QAS L
10 O|L{Of =511 0.01% O|3t2| = &S FXISHOF BHLt.




QAS-04 A|210] H|O|E{H|o|A0f 2

Usability - Operability

Raw Scenario : 2T AHE HI28 A|RI0| Eh= T2 58 9F.
Source Artifact Response
Stimulus:
Ch= 7|2 E0| HE OXF oH g ®HE
Al (2HFX Sl e S LI £ D= Che j|AH s g2 d
|2 (2FEh > WE | A " AolofA A
Environment: Response Measure:

Aol 2o Y2 aF 27|

Refined Scenario:
Aol B 7|18 SS9 HE ' = Hoofl 28 7t ¢lofoF Siof.

— BT

IO EfH 0|

Aol zost HE HEs

A EEoior 2

QA Type Usability - Operability
» SIS BB AIBIO| T 7|2 SO YEIt WA A, BE B A~
Description o .
ol HIO|H H|o|A0 2/ gio] 2 7I=ssHoF &
Source of Stimulus AR (R XH
Stimulus Ct: 7|2 50| ME 29X
Artifact IE Ch A|AHE
Environment AlOIO] st HE @F g7
Response QF W2 HE ADA HH
Response Measure AlRIO| EHost HE HatstH M
™AL H| RS A[RIO| T 7|8 50| 2ag I, uE th AlL" ol O
Summary of QAS 5
O|Ef Hjo|20| 2X| o] M2




QAS-05 Installing

Faw Scenario : MZF 20| "] Ao FE6HAH SEELC

Installing to a new environment

Source

System Manager

Artifact

Stimulus -
Installing

Fesponse

MNew environment

Mew environment

Refined Scenario :

MZF #F0| AARSE 4

Y

Environment :
Mone System

X A| JESHA| SESH Adaptability S 2 &8 O[O 153 O|LHO)| 2t =5HH

x| MI|S2 1% 0|22 it

do System

Response Measure :
Installing in 15M and
Failure under 1%

QA Type Portability-Adaptability
Description MEZ 2HZ0| dX| Ao JI&SHAH SZEH510] AdaptabilityS 2 & oHCt

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

ME2 BH0) AAHES 0|42 Al

SHCE Ol 15 O|LHOf 2t=5H0e, X

k=3

Al SEH51H0] AdaptabilityS 2%

1% 0|22 = St




- Constraint

Business Constraint List

ID Title Description

BC-01

BC-02




Technical Constraint List

Title

Description

TC-01

TC-02




Architecture Design & Evaluation
Candidate Designs per QA

Candidate Design List

Candidate De

QA QAS sign

Candidate Design Approach (CDA)

QA1 CD-01_CDA-01:LB + CtESAMH + DB X

- A1l _CD-01_CDA-02: Edge Computing + CFSA{H + D
QAT QAs-01 | Qa1 cp.or | A-CDOL g puting = =rs
Performance B AbEl

QA1_CD-01_CDA-03: GSLB + CHEA{H| + DBAFY

QA2_CD-01_CDA-01: Microservice + C}FZMH + DBAF
Cl

QA2: °
Mo | QAS-02 | QA2 _CD-01 QA2_CD-01_CDA-02 : Master and Slave + CFEAH + D
BAFE

QA2_CD-01_CDA-03 : Modular + CHSA{H{ + DBAFY

difiability

QA3_CD-01_CDA-01 : C+& AMH + Active redundancy +
2L

QAS-03 | QA3_CD-01 QA3 _CD-01_CDA-02 : Ct& AMH + Passive redundanc
y+ 2L EEY

QA3_CD-01_CDA-03 : C+& A{H{ + Rollback + ZL|EH &

QA3:
Reliability

QA4_CD-01_CDA-01:SSO + LB + DBAfE
QAS-04 | QA4_CD-01 QA4_CD-01_CDA-02 : MFA + LB + DB AfY
QA4 _CD-01_CDA-03: SSO + MFA + LB + DB A}

QA4:
Operability

QA5 _CD-01_CDA-01 : LB + Ct& AlH{ + Cross-Platform
Frameworks + DB AFZ

- A5_CD-01_CDA-02: LB + C}& Containerization A{H
QAS: | o505 | Qas cpor | -CD0k-
Adaptability + DB ALg!
QA5 _CD-01_CDA-03 : LB + L& Virtualization A{H| + D

B AFY




QA1: Performance

Design Goal

ANAHS HRo G Y2 U BS YLE NS O
o FHuatet $= MAZEE MRS Ho|o, 1
¥

|
=
'C'>'H:|-_ m%

2% §2E AM2HO 2785HH, HIOIHE +§ A
Yol RS T MHZ XME|5t7| 0o 20| ALE =z LHF MHE A8 5 AS AOIL}
DBOA M2|5t7| 0]2{R0| Y222 DB 2XE AtEE 4= S AO|Ct,

A
rOF
ru9

Candidate Design Approach List

CDA #1 Description: LB + CESAMH + DB SH|

DB x

Server-1 DB-1 /

Server-2 DB-2 /

LB
Server-n DB-n /
CDA ID QA1 CD-01 CDA-01

Description EA XN nE M QHS H= MHE o 7| 2YsICt LBE E3) ERfES &
Atstof Eh=Ct o 0§ HEE X Sh= DBE X0 et S X5H0 o2 749

DB-n2 TH=C}.

Lt £ 57 A0 mat 2352, 2 M X 90| 5= DB-n1t

Pros LBZ ST 2AAIA Mal 53 3y




X 90| = DB-n= AFESIER R DBL| 2 F
X0 SH= AP 2FEE 22 HNH 0|5

HEAY Jhs A L

dlo

= O o X

Cons ol2f AMH 2t DBE @ YsHof &t 0f2f S
ZF X|Y0f| SH= DB AH S HZ o Z
CDA #2 Description: Edge Computing + CISA{H + DB AFd
—— —O— —O—
Server 1 Server 2 Server N
DB 1 DB 2 DB N
CDA ID QA1 _CD-01_CDA-02
Description DECHS A|AHS EXHD ZHe F2 7|HoM 18 oS FEE a83e o,
2 A Hl0|HE MESH7| 2/l Edg g tX=E AIESHCEH SAHE 59 of
2 HE 7| H0M BEE 2™ 82, ot 71t Edge 20N @FHE
EtEotCt,
Edge = E&= 24tE DBO| HZE CtE AMHOf| 24Xt HZ |0 DBS| HEE M
=L}
7| pDBO|l= 7t 2ttt = 5 MMM MEE2 B E HEIF MEECH 38|
1 DB AME{o| AE{O] 2t 24t M SH= DB ALY 7| &2 AHESHLY
Pros DB 22 X&oZ otHY 7t
Lot MOrCE 7472 Edge = E0AM XE2[SIE2 H|E Za
Cons X7 75 H82| 7t
DB AFY 7|ECQ| 022




CDA #3 Description: GSLB + CHEAH + DB AFY

GSLB

> Kl
[ o
=1

omrn

EfZE 20t NENE =0t
Al A BT Al A=

El
>-0H1|

~

>
Il

MA DB1

MM DB2 Ch DB Ch2 DB2

CDA ID

QA1_CD-01_CDA-03

Description

MHE QIX[0f a2t 24 BiX|St 1, GSLB(Global Server Load Balancing)S &
St X, MH &Ef S8 125t HEAH NE| 7ts o Zo| MHE HAL( A
Ch 2t M= MM FEO| mel 5235te O iHE X2 E 250l A A|IA->ES
SO E X[t £ E =0QICt ALt QF AA”E AXA &1, MN Zit=

AN, B = ZHR| 2 L0 X0, DB A B | HEHO] e} 24F X =L,

212k oo

pros

CEFel Egfaol 2tN el Xe

DB 2% NZoZ oMM 7t

olr

Cons

StLES| ME CH2 A0 = 2t Mol 28 7t
F7HHQ _HFE Y =5

DB HZ2d = 02g

M 2 A F=7PH0 d7 2R

Decision and Rationale

Performance CDA #1 CDA #2 CDA #3
Analysis | LB+ L/&A/H/+ DB | Edge Computing + Lf | GSLB + L/ &AH + D
ID Title =y ZAIH + DB AtS/ B ALL
+) O|O|E| &4 gl ©
S = 77 | (+)pB 2% HEo=
F 7t KAzt -
= +) Ko e A | T 7= +) Ao Atgtol oo
BE | prgs | WHEAEE AN mas g o | Y ©
QAS- | gy o} pBOt 232 2 oHEN He| 7ts
01 e 2 Edge =E0|A
ot nE Y JI) FHO
== Ne|ste 2 H| 8 LA
A
Cons | (-) 012{ MH{Qt DB 2 | (-) DB AFE 7|FQ| Of | (-) F7HEQl @HH =




GAAE NS HE 7} Bol 44
Candidate Design:
QA QAS CD Description
WECHE AAE2 SHED 22 EF 7|20
Mus S YEE QEUS M, W= GO H
£ MESt7| 3l Edge Computing TEE AHE
oot SAE 2 o2 §R 7| SEE R
He 4%, 7 7(21 72 Edge =EOA
e gEotnt
QA1_CD-01_CDA-02 | Edge = E+= 24AtEl pBO| HZEl CHE AMH O
QA1: Edge Computing + Ct | z¢ 74 o MK 2 XCiHb
Performance | QAS-01 (Edg puting 2L 61 Z4 5|0 DB| Mg = MLt}
A H + DB AFY) 4

Z7| DB = ZtO2tet £ £F WMOIM HE
B2 2E Y27t MFE L 12|10 DB MH 9
SEfOf W2 24 MYt DB AFE IS A




QA2: Modifiability

Design Goal
AlA" 22| XE7t QI F 0 M MMM E LPR(License Plate Recognition) A|A RS W& ThE A[AH LR
Off O| Al f AISSHA =ASH I, Al AZHO| I A HSHX| Q= & S{OFotCt o[ Al Mo = & FHE=
=Y Q0| FtHEtet £ MMz REH HEHS A0|H, M| E St A0 +2/0] YO0 &2 2 0|4l &
Ol =22 J0HE =W of BICt O O]A] A|ZH2 2A|ZIC 2 St RS E&St, A3 AZt2
QIE AAES SO AL ZLE O HASHAH A|A-Q| JHX| S =7 X[BHLY,
Candidate Design Approach List
CDA #1 Description: Microservice + Ct& A{H + DBAFY
AP| Gateway
AR 0| Al
L] =l = [=)
1OJ\I_ | = = -I |— A‘IH'&A‘IH" —l—9-| -I |—
MH[2 A H AMH AMH
J T
CDAID QA2_CD-01_CDA-01
Description MM FEIAM, 7tH2h 28 Melg I, Microservice architecture HEfE 2O}

LS MHOIM e SEH2Z MElsty HOIHE QR 2 TS = K| £ LHAl
t= 9| 0|42 O[5t ot0f A|AES| Raigts 2EotL, 0|4 29| o Al

0] A|l2"Q| 7HX| & FA|StL,

18

ujn

HE I} WebServer 22 ApplicationServers £

=
of SENQ SIS +WeICH 13 DBO| YEE §

r
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OF
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%

PO

ot
Ofm

B
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4 omrx Y n

o
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A
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CDA #2 Description: Master and Slave + C}& AMH + DBAFY

Master Server

T 014
SRSy A £4 gH He] N EEFIRARY
SEREES RS RIS x| M|~ Al
A RE A

CDA ID QA2_CD-01_CDA-02

Description MM HEAMAM, FtHEh HEE XH2|E 0, Master and Slave HEHZ 2o} X 2|3}
o HO|EHE 72 M&E = M| = ChA| = A9 0|45 &0|5tH 510 A|AH
of Fogts EFtrt.
MM HE2 7 WebServer 22 ApplicationServerE S9fl =0 2 Master AHE &
5to] 2%t SE2 £=Ast7| 2[dl Slave AH 0| @ HILL Slave MH = 282 &
O Zt Agtof| Bt B2 S ™S4, MasterOf BHetotCE

Pros O|4 AlZhE Z0] A|AHIQ| 7HX| EF 7tHs
Slavel| =7} & CHE A|AEQ| 2H70[L} 0[4]0] &0

Cons Master®} Slavel| S41 X| & A| A|ARIO| 74X| SFE} 0f &
Slave 7|2|2] &4 A|Zt2 2 Qlot A& A2t Z7¢




CDA #3 Description: LB + Modular + E}5 M + DBAFY

Load Balancer

MH] 1 M H{2 A H{3 MH{4

—_—— L

CDA ID QA2 CD-01_CDA-03
Description MM G MA, 7t 2L 2 E M2[e I, Modular ZE| 2 2Ot X 2|5H0] O 4] =
O = AZHE B A|LH Q| 7HX|E FX| STt
MM HE7F WebServer 22 ApplicationServerg Sl {2 H 2t MHO| g
Off SA| 718 ME 2| Moduled| 2738 & K25t 2 2&2 Function =8 £ C
oupling 5t =2 =& 3tCt,
Pros Tl A S SO|AHLE 27| 5t A|AEIS| 7hX| B
Cons Coupling %2 & Q150 RAES &=
MHE 2| ModuleO| M 25 HME[gte 2 =830 £F510] A|AHIO| 71X 5t
Decision and Rationale
Performance CDA #1 CDA #2 CDA#3
Analysis Microservice + /& Master and Slave + LB + Modular + /&
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5 Architecture Design Description

5.1 Architecture Overview

Architecture Overview Diagram

<<AWS Elastic Load Balancer>>
LB Layerd

T Central Server

Camera Speed System APT |

Enforcement Information Server H

e
Enforcement Information DB |
—
7777777777777777777 ’ |

= << WS Elastic Lozd Balancers >
= LB Layer 2 Bl

R
<<Kubernetes>>
API Gateway
belst:

Node Specification

Name Description
Web Server
(Case: Manager) Interface for System Manager to manage the system
Web Server
(Case: Driver) Interface for general users to use the system
Web Server

(Case: government)

Interfaces for government to request information from the system

Before performing the request, the interface for viewing the object that sent th

SSO & MFA e request to verify permissions and forwarding the request of the object
AWS ELB Interface for receiving requests from SSO&MFA and determining and deliverin
(ELB Layer 4) g servers based on network conditions

Interface for forwarding to the container runner to perform in response to requ
APl Gateway ests received from AWS ELB
Container runner Interface for performing operations on request and forwarding to DBMS
DBMS Interface to perform DB management on request




DB monitor Server

Interface for monitoring DB situation

DB Interfaces that perform operations based on queries sent by the DBMS
Execution Environment Specification
Node Name Description
Web Server
(Case: Manager)
e Server sk e e v
(Case: Driver) Web Server ' y P Y. 9 y
manage
Web Server
(Case: government)
SSO & MFA It is a standard for interfaces for authenticating users for web
-based applications and services using public key encryption
WebAurthn and supports SSO&MFA
(From three, depending on the situation, can increase)
AWS ELB ELB Laver 4 AWS provides a load balancer, and the system automatically
(ELB Layer 4) 4 manages the server not to die
It is a management system that provides automatic deploym
API Gateway kubernetes ent and scaling of containerized applications
(increased from 1 to 30 depending on the situation)
, It is the default Node Agent that runs on each node and is a k
Container runner Kubelet ; : .
ey factor in managing containers to operate on the node
It is designed to manage large amounts of data between num
DBMS Cassandra erous servers while providing high performance without a sin
gle point of failure
It provides a mechanism for storage and retrieval of data usin
g less restrictive consistency models than traditional relationa
DB NoSQL | databases, and supports DB sharding
(From one, depending on the situation, can increase)

Communication Path Specification

Path

Description

Web Server(Case : Manager)
- SSO&MFA

[Web Server(Case : Manager)

Send a request for authorization authentication with the inform
ation required for SSO&MFA

[SSO&MFA]

SSO&MFA delivers information sent from DBMS

Web Server(Case : Driver)
- SSO&MFA

Regular users forward authentication requests and required re
quests to SSO&MFA

Web Server(Case : Government)
- SSO&MFA

[Web Server (Case : Government]

Send the necessary information and requests for authorization
[SSO&MFA]

Deliver information sent from DBMS

SSO&MFA - AWS ELB

Forward the received request to AWS ELB

SSO&MFA - DBMS

Request the necessary data from DBMS




(data required)

SSO&MFA - DBMS
(flow)

Deliver the requested information

AWS ELB - API Gateway

Forward received requests to available API gateways based o
n network conditions

API Gateway - Container runner

Forward the request to a container runner that acts according
to the request received

Container runner - DBMS

[The container runner]

Deliver the information to be stored to the DBMS or requests n
ecessary information

[DBMS]

Deliver the requested information to the container runner

DBMS - DB

[DBMS]

store the received information in the DB according to the DB s
harding rules or requests necessary information

(DB]

store the information received from the DBMS or deliver the re
quested information.

DBMS - DB Monitor Server

Send information that comes out while managing the DB

DB Monitor Server - DB

Send information about the current situation




5.2. Structure View

5.2.1. Static Structure Model

5.2.1.1. Static Structure Diagram
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- 5.2.2. Component 1 SSO & MFA

5.2.2.1. Component 1 Specification

cmp - SSO & MFA )

IUserRequest

L

p1
S50

— P2

IServefRequest

IUserRequest

MFA
P4
IServ%Request
5.2.2.1.1. Interface List
Name Kind Description
IUserRequest Required | 2 HAS H| R ALBRIO| B HE H22 QHHE Interface
IServerRequest Provided ANHO|AH & HoHE F& Interface
IUserRequest Required SMXE H| 23 AFEXIQ| Bt ME M 2E Q@ = Interface
IServerRequest Provided ANHO|AH & HoHE F& Interface
5.2.2.1.2. Interface1_1 IlUserRequest
Operation Responsibility
Username() A& XE2| O & & string()

UserlD() AHE XLl IDE string()
UserPW() AEXLO| PasswordE string()
UserBI() AERe| WX §EE string()
UserHP() ALEXTS| HEZE B E int()




UserOTP() AHEXLC| OTPE int()
5.2.2.1.3. Interface1_2 IServerRequest
Operation Responsibility
Access() nE oS JEO| & 7ts O & boolean()
5.2.2.1.4. Interface1_3 IlUserAccess
Operation Responsibility
AccessCategory() AHEXES| M ER 25 S string()

5.2.3. Component 2 LB Layer 4
5.2.3.1. Component 2 Specification

5.2.3.1.1. Interface List

cmp — LB Layer 4 )

IServ{Request

LB Layer 4
P2
IRegionRequest

Name Kind Description
IServerRequest Required | QIZE AL XIC| MH 2 M2 E 7H538HA 3= Interface
; : C|le x|o 2 e &l 7tsl=
IRegionRequest Provided Region Tier2 DB AFES X[ 70| (2 H S °17t5t= Interfa
ce

5.2.3.1.2. Interface2_1 IServerRequest

Operation

Responsibility

AccessCategory()

ALEXte| Hot B & FS string()

5.2.3.1.3. Interface2_2 IRegionRequest

Operation

Responsibility

Region()

AHE XS] Hot BF 252 string()




5.2.4. Component 3 LB Layer 2
5.2.4.1. Component 3 Specification

cmp - LB Layer 2 )

Serv%equest

LB Layer 2
—1p2
|[PacketSend
5.2.4.1.1. Interface List
Name Kind Description
o = ClOo| MHE X ChHt
IServerRequest() Required LB Layer 40| A X[0f 2 DB AFE 2| HEE M EHE = Interfac
e

IPacketSend Required | X|¥ DBO|A F&= FEE 2= Interface

5.2.4.1.2. Interface3_1 IServerRequest

Operation Responsibility

Region() AHEXEe| Hot R gH=2 string()

5.2.4.1.3. Interface3_2 IPacketSend

Operation Responsibility

RegionDB() XY DBOM == HEIZH HA U= string()




5.2.5. Component 4 API Gateway
5.2.5.1. Component 4 Specification

5.2.5.1.1. Interface List

cmp — APl Gateway )

IServerRouting

Name Kind Description
IServerReceive Required | ZHB|2tet £ = 578 MAO|A &t YR E WL Interface
IServerRouting Required AX| Y DBO| WEE MEYHEE Interface
IServerRouting Required AKX Y pDBO| WEE MEYHEE Interface
IServerRouting Required | 2X|< DBO| MEE ME M= Interface
IPacketSend Provided | LB Layer 20|74 @2 E T E3t= Interface

5.2.5.1.2. Interface4_1 IServerReceive
Operation Responsibility
Sensor() K2F s o & HEE string()
5.2.5.1.3. Interface4_2 IServerRouting
Operation Responsibility
MinRegion() 2 X% DBL| HE7F HAUE string()
5.2.5.1.4. Interface4_3 IPacketSend
Operation Responsibility
RegionDB() 2X|Y DB EEE St X|92| DB HE 7} B string()




5.2.6. Component 5 DB Manager
5.2.6.1. Component 5 Specification

cmp — DB Manager)

IServerRoutingy [DathFlow

p1 p2

DB Manager

P31

IDataRgceive

5.2.6.1.1. Interface List

Name Kind

Description

IDataReceive Required YEE MUY= Interface

IServerRouting Provided

£ MYSHE Interface

Containerization ServerZ 02 M & DB &Ef ZL|EHE S2| &

IDataFlow Provided

FHHZHLE MO A Y ES >UCHE BE

S|

—

i

e
=)

5.2.6.1.2. Interface5_1 IServerRouting

Operation

Responsibility

MinRegion() X9 DBO| HE 7t 27U+ string()

5.2.6.1.3. Interface5_2 IDataReceive

Operation

Responsibility

ReceiveData() Ch Xt2Fo| FE | thE 253 string()

5.2.6.1.4. Interface5_3 IDataFlow

Operation

Responsibility

CompleteData() RFALE M| A== EE string()

CheckData() Wk X 0f CHS| Ki 2Rl @ B EZ string()




5.2.7. Component 6 DB Monitoring
5.2.7.1. Component 6 Specification

cmp — DB Monitoring )

IDaﬁResult

p1—

DB Monitoring

P2r—

IDataFlow

5.2.7.1.2. Interface List

Name Kind Description
DB AFEC| MAEY T2 sl DBOM EU= FE (DB 2Hf &
IDataFlow Required < e ===7T S=( s)
2 MEHhE Interface
IDataResult Provided Monitoring 3t Z1HE Y A|H 2 ™ ESHE Interface
5.2.7.1.3. Interface6_1 IDataResult
Operation Responsibility
MonitoringRegion() X< DB AFY &2| monitoring & EHE string()
5.2.7.1.4. Interface6_2 IDataFlow
Operation Responsibility
RegionFlow() AKX DBOA Kt2o| HE 50| X| Y1t Betst=X| HE|E string()




5.2.8. Component 7 Enforcement Information Server
5.2.8.1. Component 7 Specification

cmp - Enforcement Information Server Y

|IDataResult | IMgnagerRequest

Enforcement
Information Server

5.2.8.1.1. Interface List

Name Kind Description
IDataResult Required | Region Tier0| Al DB Monitoring2| Z1E ™ 2= Interface
IManagerRequest Required TtE|Xte] @8 MY B = Interface
IDataFlow Required | % DBO| & E M™EE = |nterface
IDataResult Required | &Y M 3 5 DBO| Monitoring Z1tS M E28h= Interface

5.2.8.1.2. Interface7_1 IDataResult

Operation Responsibility

MonitoringRegion() X< DB A &2 monitoring & EHE string()

5.2.8.1.3. Interface7_2 IManagerResult

Operation Responsibility
ManagerName() 22| Xt2| O] &2 string()
ManagerRequest() 22| Xe| 2782 string()

Manager!D() 22| Xkl IDE string()
ManagerlP() 22| Xkl IPE int()

5.2.8.1.4. Interface7_3 IDataFlow

Operation Responsibility




AllFlow() H= DBOIM At2ro| M, The e S0| BRSHR| AEHE string()

5.2.8.1.5. Interface7_4 IDataResult

Operation Responsibility

MonitoringAll() = DB monitoring & E{E string()




5.2.9. Component 8 Monitoring Interface

5.2.9.1. Component 8 Specification

cmp — Monitoring Interface )

IDa%Result

p1—

Monitoring Interface

5.2.9.1.1. Interface List
Name Kind Description
IDataResult Provided =% MH o ELHZ AuE FMESH= Interface

5.2.9.1.2. Interface8_1 IDataResult

Operation

Responsibility

MonitoringAll()

X< DB AFY &2| monitoring & EH £ string()




A o~
=y =2

5.2.10. Component 9 MA HH X3
5.2.10.1. Component 9 Specification

cmp - dM & E’F.il)

IServerRouting

p1—

M HE E

ISensofChange

ISensorRepair 3 —p2 ISensorinformation

5.2.10.1.1. Interface List

Name Kind Description

IServerRouting Provided nE ChEJiHe &2 =™ M

ISensorChange Provided 3| S HAE, FIEI MM HEE

ISensorRepair Provided 3| F OMH MM HE B 2

= Interface

= Interface

ISensorinformation | Required | MA HZ0|M A ME Y 25 HEHE N

5.2.10.1.2. Interface9_1 IServerRouting

Operation Responsibility
RegionCamera() Kol 4 HEE string()
RegionCarNum() AHEo| iz JEE int()

RegionSpeed|() e £ EE int()

5.2.10.1.3. Interface9_2 ISensorChange

= Interface

Operation Responsibility
CamChange() Fhmat 4Lt 21X|0f BZO| UCH HE S sting()
SpeedChange() £ ZF M =Lt 2IX|off HFO| ACHH FEE string()

ForwardCam(() MES o2t @ EE string()




ForwardSpeed() Mgt M QEE int()

5.2.10.1.4. Interface9_3 ISensorRepair

Operation Responsibility
RepairBool() MLl 2| EQ 0{F & boolean()
RepairlLoc() |7t 23t Mol {IX|E fk, ZEE float()

5.2.10.1.5. Interface9_4 ISensorinformation

Operation Responsibility

n

Camlinform() me==

r

b= 7t 2t " 2 £ string()

Speedinform() £ ZF MM HEE int()
ForwardCheck() H& =0l @K 0|52 poolean()




5.2.11. Component 10 A HHE YUC0|E
5.2.11.1. Component 10 Specification

cmp — A

2= gHo|E )

IServeniChange

p1'—'
AM WL YHoo|E

[p2

ISens%ave

5.2.11.1.1. Interface List

Name Kind Description
ISensorSave Provided MM EE 5 HHOIEE T2 HEHS 28 MESt= Interface

5.2.11.1.2. Interface10_1 ISensorSave

Operation Responsibility
UpdateName() A0 E =l M 9| O] &2 string()
UpdateLoc() HEE /X BEE /= =2 float()
UpdateNum() HHO|EE MM 245 int()
UpdateCam() OOl EE 7O 2te| HEE string()
UpdateSpeed() HOO[EE MM 2| HEE int()
ForwardCheck() HE =2l 2% & E boolean()




5.2.12. Component 11 M HE X%
5.2.12.1. Component 11 Specification

emp - MM HE XF )

IServerfSave
p'll—l
A He HE
L2
|DataRputing
5.2.12.1.1. Interface List
Name Kind Description
IDataRouting Required | X|¥ 3}2|2| AX|Y HO|HE HH'E = Interface

5.2.12.1.2. Interface11_1 IDataResult

Operation Responsibility
SaveName() MZEHE M2l 0|22 string()
SaveLoc() MEE HA o X2 2= HE2 float()
SaveNum() MNEE MMl =& int()
SaveCam() MY 7tHEtel H & E string()
SaveSpeed|() MNEE Ml HEE int()
ForwardCheck() & =2l 2% 6fFE boolean()




5.2.13. Component 12 ZH| 2| 23
5.2.13.1. Component 12 Specification

cmp - FH| 2| 273 )

IServerRepair

EH| 52| a3

5.2.14. Component 13 & 4 HE X3
5.2.14.1. Component 13 Specification

cmp - 1 E EH e =3 )

IServegouting

P-]I_I F"3
2E A Y2 =3
—p2 IStatinformation

IStatChange

5.2.14.1.1 Interface List

Name

Kind

Description




IServerRouting

Provided | S7HOIA BX/ots RS S HEE MYSHE Interface

IStatChange Provided | =2|E & 84 BE T HE%= YEE TESt= Interface
IStatinformation Required EAHO M Xl HEE MESH= Interface

5.2.14.1.2 Interface13_1 IServerRouting

Operation Responsibility
StatLoc() sAH BE X E /&, BEE float()
StatCam(() A & S = string()

StatSpeed() A R 1& H=E int()

5.2.14.1.3 Interface13_2 IStatChange

Operation Responsibility
StatName() HE k= +=X[2| O] &2 string()
StatVal() HP k= +X2 =2 float()

5.2.14.1.1 Interface13_3 IStatinformation

Operation Responsibility
StatLocInform() EAHM HBEe 1E HE QX2 Q& AEE float()
StatCaminform() EAHOM HBE<= RE HE FAS string()
StatSpeedinformi() SAMOM HBEE DE 45 HEE int()




5.2.15. Component 14 1 & E7 HE YUC0|E
5.2.15.1.Component 14 Specification

cmp - L& &7 £ GH0[E )

IStatChange

p']I_l
HE EH HE HHOE
B2

| Stat%'e

5.2.15.1.1. Interface List

Name

Kind Description

|StatSave

5.2.15.1.2. Interface14_1 IStatSave

Operation Responsibility
UpdateStatName() YHOIEE SAH2 n&E L 0|52 string()
UpdateStatLoc() AHOIEE EAHO nE JE X E AL, L2 float()
UpdateStatNum() YOO EE SAE2 & FE &=2 float()

Provided AHO|EE EA HE & HEE = HEE MESH= Interface




5.2.16. Component 15 S S HE M%
5.2.16.1. Component 15 Specification

cmp - A8 B HE HE )

IStatSqve

p‘l'—'
AE B HE HE

—p2

IDataEJuting
5.2.16.1.1. Interface List

Name Kind Description

IDataRouting Required | X|<9 5%/ AX|Y H|O|HE ™EHEH= Interface

5.2.16.1.2. Interface15_1 IDataResult

Operation Responsibility
Dataloc() DBO|M XS &= HIO|H /IXE /&=, 82 float()
DataCam() DBOM &&= 42 string()
DataSpeed)|) DBOM HES &= & & int()




5.2.17. Component 16 tt& HH X3
5.2.17.1. Component 16 Specification

emp - £hE FHE _7F_§|)

IServerRouting

|EnforcementReturn

I[EnforcementCharge

|[Enforcementinformation

5.2.17.1.1 Interface List

Name Kind Description
IServerRouting Provided | Z&HOM SX|5t= Bt A HEE MESHE Interface
IEnforcementCharge | Provided | X2|=l ChE ME & HAL| = HEE MEYSH= Interface
IEnforcementReturn | Provided | 3|8 ME0| Ot HEE F = Interface
l{i[:}forcementlnforma Required | ZEHON 3Kt HEE MES= Interface
5.2.17.1.2 Interface16_1 IServerRouting
Operation Responsibility
EnforcementName() CHEEl ALZEO| O &2 string()
5.2.17.1.3 Interface16_2 IEnforcementChange
Operation Responsibility
EnforcementNum() ChE HE & X M3 string()
EnforcementCam() Ch HE FA2 float()
EnforcementSpeed() T XHEFOl £ 2 & int()
5.2.17.1.4 Interface16_3 IEnforcementReturn
Operation Responsibility
EnforcementName() HAL| = X2 O| &2 string()
EnforcementVal() HAEL| = X9 =2 string()
Returninformation() ZHFTE ¥ bt HE E string()

5.2.17.1.5 Interface16_4 IEnforcementinformation




Operation Responsibility
EnforcementLocinform() BEENM HSEl= B 78 79 /K E = BEE float()
EnforcementSpeedInform() BEEYM HSEE= e HE EE int()

AddInformation() F7te ot "EE string()

Requestinformation() BEHOIM ZR3H EHE HE E string()

CheckInformation() HEE FHEQIX| 2Ql5t= M A|X|E boolean()
5.2.18. Component 17 1 & 7| HE YUC0|E

5.2.18.1.Component 17 Specification

cmp - BH& HE YOO|E )

|[EnforcementChange

p1'—'
£ M YEo|=

1.R2

|[Enforce %ntSave

5.2.18.1.1. Interface List

Name Kind

Description

IEnfotcementSave Provided

=l .t

— =

YHo|E

5.2.18.1.2. Interface17_1 IEnforcementSave

Operation Responsibility
UpdateStatNum(() AOO|EE ThEEl X2FO| M string()
UpdateStatCam(() YOOI EE THEE XtEre| Al B float()
UpdateStatSpeed() O O|EE CHEE XpEo| FAl £ int()

% HE T MY = YEE M5 Interface




5.2.19. Component 18 WS 7 HE X%
5.2.19.1. Component 18 Specification

cmp - &5 2 HF )

IEnforcerEntSave

p1I_I

B W MY

—1P2

Datafuting

5.2.19.1.1. Interface List

Name Kind

Description

IDataRouting Required

X9 otele] 2X|F HOIH &

Ch= HHEE XN 5t= Interface

5.2.19.1.2. Interface18_1 IDataResult

Operation Responsibility
DataNum() DBO| M & HIO|H 2| AtE B string()
DataCam() DBOI| MZ & B&2 float()

DataSpeed() DBO| M&E & & £ E int()




5.3. Behavior View

5.3.1. UC-01 7IH|2}, &= =T MAME E5F HHE T Use Case Behavior M
odel

5.3.1.1. Behavior Diagram
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5.3.2. UC-04 u & Tt

JI')

7|2 Z3| Use Case Behavior Model

5.3.2.1 Behavior Diagram

Behavior View - UC-04 2§ Th& 7|2 3]
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Deployment View

Artifact Deployment Model

Artifact Deployment Diagram

Artifact Deployment Specification

Deployment Target

Description and Rationale

Name
Node Execution Environment
Artifact1 Application Server | WebLogic Server 12¢
Artifact2 Application Server | Ubuntu
Artifact3 Database Server MariaDB 10.4




Artifact Definition Model

Artifact Definition Diagram



Artifact Definition Specification

Name Manifested Com Depends on Description and Rationale
ponent

Artifact1 Component1

Component2
Artifact2 Component3
Component4

Artifact3 Component5




Component Design Description

Component 1 Design Description

Overview



Component Structure Diagram



Element List

Name Responsibility




Design Rationale

QA/QAS Relevant Elements

Description

QA1

QAS-04 | -




Component Behavior Diagram

Component 2 Design Description

Component 3 Design Description



Architecture Traceability Summary

Architecture Traceability Graph

Summary of Traceability Items

Traceability Item

Title

Description

Safety Case




