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1. Project Overview
1.1. Project Background
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1.2. Business Context Diagram
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1
.3. Stakeholder List
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1.4. Business Goal List
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2. System Overview

2.1. System Context Diagram
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2.2. External Interface List

Name

Description

Chr B I3

gk THEIHHEE A| &R0 ZAIZE B FE HS

=
System interface: HTTPS
£4:

- EEHOIHZ AR B2 ER2
C X

A
- CESFHOEE A|ARIO| TS HES HAZIC R MSotE R et HER

3 S0l ER

08

o
Mo

ozt TAXPIHAIAYE BElotD 2F

1= = —

User interface: Web Ul
ENM:

P
0

i
o
n

- 22 X AH HO|E 2| F=7|H el =7
St

. OBR %M A TeS EXS HY 4+ 9

L2 ot

0%

-

|28 JEf 2 A

o

A Al A" 22| XA A SRS HE B E

User Interface: Web Ul
£4d:

=
oz
mjo
=
Ok

- X
Al
—

HolAIAE 2LEHE HOH HS
SHAl(ZMIZE Tt &l X| 122 O|L 2) HEE|0{0F .

A dp

oieh AN M| A|ABIH MY Mu] A|AH0 REYF St HE
System interface: HTTPS
S4:

- OrF0f =7

rok

Fe Z0| ROl R

OH
2]

i

A

ok

Stz Aol A
AZH 91K H B

Aok ZEE MU AL D 3 A X2 H|O|H E HS

System interface: HTTPS

EN.

= O.

- AMESHA (MO 7 MG E K| 12 O|LH2) M E =[0{0f &
Ho| Sz WX HEH o= X|& HEHE|0f0F &

o

ko

At HolH H&

A ZEE MH ALH-O| X HOHE 28
System interface: HTTPS
£4:

ko

rc

L3

b A

rir

212 32 =X B2 A2 0lY
FO| ot S AK| CIOIE 2T HEEEZ AlAHE
Ao 2 0ld

ox ox

nE
mo

n

ko

o

>
HA

N

f

o

Fot ng

Th% HO|EH A H&

gk GOl 24 Mol 2 7[2t Sl Eh HIOIHME XS

=
System interface: API

E M.

= O




2 Ee

M GO XM=&

gk A|AH=o| M HI0|H HS
System interface: API

E M-
= O-.

=M HO|Ef 7 ‘g=obA| pALE S2Hofl Hl= B0 ol

14



2.3. System Feature List
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s s N o o o o o N N N N N
LL LL LL LL LL LL LL LL LL LL LL LL LL
n n n 9] 9] 9] 9] 9] 9] 9] 9] (9] (9]

*|: Importance << & & SI£ & >>
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2.4. Domain Model

Y w.ﬁ .ﬁ
o
~
H| < H
i i = 0
w or| T =
okl w0 2 %0
2w b
ol Ho| LA ALl
Hl 5 <
1
H
LN
) )
s [z
o o ()
o0 ) - %
= o Q=
() D m
00 —=
Kio I
0
T
> 5
E G
3 S|
[=al =<
c I
)
%]
>
[}
e
I [N iy S
KO S| © =3
4ar oo K
o ol = B0
= an okl
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2.5. Assumptions about the System

- = ALES T YAOM TS A|L—e R, BEY MHO| HOIHE MS

siC

—

k2 7t

~
S

SHC},
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3. Architectural Drivers

3.1. Primary Functionality

3.1.1. Use Case Diagram
SS

e e ERES

Predict violation
probability

e LR

Anonymize Data

Recognize vehicle
registration plate

nalyze Vehicle Image

zEE
Trace Crime Involved
Vehicle
=E
Update Wehicle Data

Modity System
Configuration

Identify Speeding Vehicle

JHE —

Integrate Weather
Information

Process Violation Data

3.1.2. Actor List

Name Description

a|xt

m

-

|~H S YOO|EStALE, HZAE THEIHH 2L A|ABel &S Bgdt=e 52
ooz st
[= =1 .

rk

2

oot




THEFHHEE AL | WS fEHE RIS A|A”0f Bh O XtEFel o|0|X| H|o|H & H|
¢
HIOJH 24 A +X &l HO|HE =450 BIRSHA At Llst= X[HO|L A|ZITHE O
=i
BEH A AB0| Me[eh HO|EHE MSot EaS Farstn 2 XA 2.
=h A|AEO] XM2|oh HOo|H & S ot B8 SN SHz &8¢
3.1.3. Use Case List
Priority System
ID Title Summary of Description | b Feature | ASR?
ID
Predict  Violation
_ . TEH O|H} HEAH Tl = e At -
uc-01 Probability NESHT et LM Ttsd oS St S SF-09 X
UC-02 Recognize Vehicle X2 ST Al Ol THE Ab = SE-12 o
Registration Plate e =T TE AT e
UC-03 | Anonymize Data ol A ME K7 EE= J1HE] St St SF-08 X
i wE Y L AE| 0|0X| K2
Uc-04 | Analyze  Vehicle SET T S At A | SF-15 o
Image ol 2
= 1
i Trace Crime | wxiof oot 112k X = = )
UC-05 | | volved Vehicle A2 Ak A A S | & | SF16 X
Uc-0p | phaate  VeNicle | xiarayn g A | o | SF20 | X
Modify System | ;. = =
- _ ) & A|AEIO A B A -
ucC-07 Conflguratlon = ?I'D'" E" |— |:|—| :I'I'o o S S SF-05 X
| ing | TXEHS Al TE S 25 9leiste
UC-08 Iden_tlfy Speeding = =T At 5t SE-02 o
Vehicle K2k Al
o 1=
Integrate  Weather | = o
- ’ 4 M HIOIEE Al AHEIQ £ Al -
uC-09 Information SiXf &M OIOJEE A|LH0 S8 | o S SF-18 o)
. . XEtODXEHH °|H._|'I'|E—E—M
uc-10 | Process Violation tE Ol =2FE #l2 T oa A | SF-29 o
Data ol 2|

* |- Importance (Business £&) D: Difficulty (Techniques &%) <

N

o SR &>
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3.1.4. UC-01: Predict Violation Probability

3.1.4.1. Scenario List

Scenario Title Scenario Description

?lE 7ts 8 o= HOlEe| M2 Sl nSH 0| A== &ds
7

~
C

510l == o g oAl ?lEt 7tsd S Ol STttt

7oA H2 HoIH 2 | #=2oHX E2 HI0IH 2 Al o2& Bretetrt.

[y [y —

HOIH7 & =5 &¢& | HOH S =T &¢I HO|HE TS,

3.1.4.2. Use Case Description

Use Case Predict violation probability
Actor HOIE =4 x|
Description HOIHE &M3t0] nEE ?E Y 7tsdS o=
Stakeholders HOlE 24 A
Preconditions =52 e+ UAS =2 S8 H|0|E 74 QI HE[OfOF BhLt,

(A : IOl 24 &K, (S) : System

— O

Main Scenario

HEAY 7= M S 0| =3H0}
4. (A) O 53t CIOIEHE A|AHE0]| X STt

1. (A) HIOIE 24 &M= APIE S35 A|A”0l| CIOIEE Rt
2.(S) AIA"E2 HIOIH &4 YX7t 2ot H|0|E & MS Tttt
3. (A) HIOIH 24 M M2 HOIHE 7|etez 57 S Mof 2

[F25HA 22 HIOlE 23]

Alternative 2. (S) Al2|2 0 212 ghetsto] R 2oHA| 2 H|O|EHE
Scenario [CIOIE{7} M& £ &AE]
3. (A) =dE HOIHE Xﬂ%ﬂ*%%% A2 EIO| Al 2 2ICE

4.(S) Al2E2 3 S HIO|E S A STt

1. (A) HIOIE 24 AM M APIZ SOl RRHA| B2 HIOIHE
O,

L HsiCt

—
aYUSS L

3.1.4.3. System Sequence Diagram
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HQoE 245 T

Request data

alt [R=5HR] 22 00g 85
Error
T 1
i i
i i
i i
i i
i Data i
e '
! !
at )| [CIOE7HES 5 24 |
i i
i Motify data corruption N
i i
i Data i
e i
i i
i i
i i
i i
i i
i Provide prediction data i
i >
i i
i i
i i
! ACK i
B oo "
i i
System Interface / Description
Operation P
Request data CIOJE| 24 A7} A|AO| HIO|E{S Q¥ trt.

Notify data corruption | =

—

Op>

22 OO HE =30 &¢EASS LB

Provide  prediction | of st ¢ 0|E{ S Al ojl K| J B,
data




3.1.5. UC-02: Recognize Vehicle Registration Plate

3.1.5.1. Scenario List

Scenario Title Scenario Description

Kpgh Ho g Q1A 8 7|5 TSI 2R A|A’0| MS3h= O|0[X| HO|HZRE A& He S
FE510] DBO| MY E YRt H|wdta, XtEk Ho 7t R 9 5CHH
0|2 7| Z%tct,

TS A A R M| | FUHES Alchs HEIHHE AIL-OM XS Shs 0|0[X] H| O]
EE XM2lot XAt He & =&, DB MY E FE et H| S0
A2 MBIt QBSICIH 0|2 7| Z3hct

F2OHX| g2 O|0|X| Hlo|H | MS&2 O|0|X| HIO|E{7t R=otXA| QL i HIO|E = H7|s
Ct.

3.1.5.2. Use Case Description

Use Case Recognize Vehicle Registration Plate
Actor EtEF0|2f A|AE
Description gk o is Mg 8l TH=510] 7| =
Stakeholders PEFSFS|

Preconditions

HE#2 At HOIEE 7HX| L RL0{OF BhEt.

(A) : EFEFHH 2 A A B (S) - System
1. (A) TFE7HH 2 Al A0 n S-S SIEFRACH D EHEROE XFEEo| O|0)X] 4

L A

O|HE HYE pBO| ©&SHCt,
2.(S) Al2EEZ HME&22 O|0|X| HIO|HERH XAEHDE FFICL
Main Scenario 3.(S) Y DB AMHE SY DB AHZREH 3 B2 X2k S [{0|H S df
Yoz ChETHNE A|IAE 2R 3 BH2 O|0|X| H|O| B o] At H Qf ]
wsto] 0| 40| F2 3t H|O|E{ QIX| =HQlIStCt,
4. (S) 72t AHHD Ol 42 0|5 HIE DB Mt 5 DBAH 0| 7| F3t
Ct,
[THERS Al At EE A2]
1. (A) THUES S +ASHE TSI 2 A[ -] A2 X|FH 0| M2l 2= O[O X|
Alternative .
; 4230
oAty o O|E{ & H&3HC,
2. (A) FUEES +ASt= THEFHHEE A|A-O0| S& X|FH| M2 2= O[O X|
OIO|E{ & TS etrt.
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3.(S) ®YE DB AMH{= HEE2 O|0|X| H|O|HESE X2 HDE FEHCL
4, (S) ¥ DB M= Y DB MHEEEH 3 Bh2 X2 HS O|O|EH & Ht
o= ChETI et A2 2 RE 3 B2 O|0|X| OO 2 Xt& H ot H]
w30l 0|Z40| F&= ot | O| E{ QIX| ZHQlIStCt,

4, (S) #a% HO|He 2%, 0|E MY 8 DBO| 7| = 3tCt.

[F&SHA] 42 0|0 X| H|O|H]

4. (S) M3%2 O|0[X| CIO|HZRH F& AtE Ha 7t FRSHA| g2 Hz
2t EHESHCE

5. (S) si'F IO E m| 7| StCt.

3.1.5.3. System Sequence Diagram

System
ChEFHH 2 AIAE :
| |
i :
T i
alt | [TTES AR BE X |
: i
i Provide every image data (starfing point) i
: g
: |
i ACK i
et -
! !
| :
i Provide every image dala (ending point) 'i
§ i
| ACK i
T 1
! i
! i
! Provide violation image dafa i
| g
: |
! ACK i
el 4
| :
System Interface / -
) Description
Operation
Provide every image | A|zf X1t & X|HO|M2 ZE O|D|X| S H St
data
Provide =~ violation | nE RS QukgiCtn TLis Xj2ko| |0 X|S HSehct,
image data...
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3.1.6. UC-03: Anonymize Data

3.1.6.1. Scenario List

Scenario Title

Scenario Description

GO|E o st WIS E HIOIHE

HM7Hotof o Eatottt,

HolE §RE oF
ro] Helgie

L3 "ol 2717k AM F7dA

OS2 AFHA %S A

S dlol8 2 1

3.1.6.2. Use Case Description

Use Case Anonymize Data

Actor HolH 24 x|
Description | +F & 740l HEE HAHSIAHL 7t2] HO|HE Ass= 7|5

Stakeholders OOl &A1 AKX

TR
Of Bt}

—

Preconditions

=4 A of A

‘<‘5I-

ole o=
= AN [ |

oh

2
=

S ot OO 7t E X3l

(A) : GlO|H
1. (A) HIO|Ef 24
2.(S) g2

Main Scenario

3.(S) AF=tet HIO|EE HIOIH &4

-'?'-5" A, (S) : System

M= 24 S IS HIOIEHE RFSHCL
E1I0IE1% 2tQl5to] Yot f R E THEFSHCE
ZH| ol XS gHet.

[IZ1| O| E-| AZCE 2-?.—]
Alternative
Scenario

= A = ¥Msetct.

3.(S) HIOIH M& Al 277 &Y

PSHH, HIO[EE

o3 Haz Lpr

= 18

3.1.6.3. System Sequence Diagram
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- System

HIOJEf 2at U

Request data for analysis

E >
i Anonymized data
B rmmmmTmmmmmmmmmemmossososoonoonnones 1

at J | [GI0IE Z2E 28] !

loop Ji [until all data chunk is sent] E
i Anonymized data chunk i
e 1

System Interface / Description

Operation

Request data for | pjo|gf 24 QH0|A &
analysis

M
1

= ?e 4F2tE HO|HE 27 otr.
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3.1.7. UC-04: Analyze Vehicle Image

3.1.7.1. Scenario List

Scenario Title

Scenario Description

Xh2t 0| 0| x| A

Ql2f gre o|0|x| 2 £ E| X2 0|0|X| S LA S},

—

O|0IX| 22 =¥ MetE = & O|0|X| & /450l 42 Al =gtrt.
CHE gk X ot O|OIX[0of M O2f CHel Xt&fs X5t EX o2 Z4otrt,
3.1.7.2. Use Case Description
Use Case Analyze Vehicle Image
Actor Ch=Ftm|2f A|AE
Description WEH H Xj2ko| O|O|X| M| U £
Stakeholders PEFSFS|
Preconditions CHEFHH 2 A|AEIDFS HA0| AKX O 2 0|2 0] X| 11 Q1 0{0f SHC},

Main Scenario

(A) : THEFHO2E A AR (S) - System

1. (A) Tt 2t AIAE"OM WESHE ILHUCHD THEHoE Xp2Fo| o]0 X| o
O|HE #HYY pBO| ™&3HCt,
2.(S) Y DBO|M = %IE—*.El O|0[X| HO|E{E &Y DBZ H&THLt.

3.(S) 5% DBO| Al AHO| M= YA E O|D|7<I HO|HE M3t 52

&l o| o|O| K| QIK| =HEFSICT,

4.(S) O|0[X| FEO| =M3t7|0f SZ2¢t 2, O|0|X| 245 TIdSIC

5. (S) 2412t 0|0|X| G|0|E{E DBOI| X &3t}

Alternative
Scenario

[Ol0[X] 52 28]

3.(S) AIAEIO| O[O X| FEO| 243}7|0f fXeets GRIettt
4.(S) O|OfX| 74 2t A= Tl otCt
ol S2¢t 5220

=5
5.(S) ZHME O|0|X|E X5t
6. (S) 7HM 20| = £40| E7ts5% 4%, 24 =715t 0|0|X
et

[CHS At A

4. (S) A|2Eo| o|O|X|of| M Of 2 CHe| Xt&FE 2 K|SHCt.
5.(S) 4 AEES MWEXE 22510 FA{tTt

6. (S) 2f At2Hof| Cist 245t o[ 0| X| CIO|HE HE 2 XMZStrt.

0

|0|X| Q1| EHEFSHCE,
|

z 2420
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3.1.7.3. System Sequence Diagram

- System
Ch=FEO| EF A A S i

i

' i

i |

i Provide violation image dafa 'i

! :

' i

System Interface / Descrition
Operation P
Provide ~ violation | ct&7pmjat A|lABION DEYFE QIERICID TR K2k o]O|X| O
image data N
O|H & M Sotrt.
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3.1.8. UC-05: Trace Crime Involved Vehicle

3.1.8.1. Scenario List

Scenario Title

Scenario Description

AMHoRE NBWL, Yot HTE XY S FHICH

o T T o y T L .
CHEZLO2E A|AE FOi | ZAIZHH 2 A|AEIOf FOoj7E YMSH F=H0| E7tstt EF 1Y BEE
X| S otCt.
3.1.8.2. Use Case Description
Use Case Trace Crime Involved Vehicle
Actor PEFSFS|
Description x| QF Hat=l X[2F =X
Stakeholders PEFSFS|
" N3Z2 Xt H0|HE ZHX| 1D QLO{OF $hCf,
Preconditions L e
BEENM 2F5= X YE= o At JEOo|C
(A): BEHE, (S): System
1. (A) BEEHOM =X ots X YEE A|A-0| HSoHot
2.(S) 2 SOl At Q|

Main Scenario

5. (A) TS ZX|7F HSF 0| 5 2 ¥ BT

Alternative
Scenario

THE7HO 2F Al EOH)
4. (S) AIZtH 2t Al AE ZOoi7E A= 20| A0 HA|Zte =z F
.1

T90| U B2 oY T HEE Zo| ML,

o

3.1.8.3. System Sequence Diagram
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)
[TE
ik

Provide vehicle information to trace

>

Trace data !

| |

i T

alt | [EF&7HHEE A2 ZHoh) !

| |

i Area data i

s mmmmmmmTmmmmsessesssssssossoonsoooooo :

i i

i i

i T

| |

: Request end of trace i

' >

! i

i i

i ACK i
ittt y

i i

! !

System Interface / Description
Operation P
Provide vehicle | &g oM FX xh2of tiet Y28 HJeHC.

information to trace

Request end of trace XAMo| ERE QHBIC}.




3.1.9. UC-06: Update Vehicle Data

3.1.9.1. Scenario List

Scenario Title Scenario Description

XhEr e A FUHOBLE A4 XY YHE Y wot +H L WU,

Xt HOIH HE &n | ZEYOIM X HI0|H E&0| ZufistH HIo|H S Mgttt

=2 HolH 2F =4 HOIHo| 2F 7 2dot 22 1S HIOIEHE MFSHC.

3.1.9.2. Use Case Description

Use Case Update Vehicle Data
Actor PEESPS]
Description X2k "HE = gl ZHAl
Stakeholders dEH Hel
Preconditions | Z&HS A4 X2 HEE JHX| D QL0fof Bt

(A): dEH
1. (S) A|AE
2. (A BE
3. (S) Al
4. (S) A&
5. (S) AIAH

(S) : System
g F=710f et BEE

o5 )
LS HHop A|AEI0f £| Al XH2E G| O] E

B

no

[>
o oox [
ro rlo rjo rjo rlo

o2 4>

N
1

Main Scenario

> 0

MeE HOolHE Z
| G| O|E{Z DBO| BHABLL,

0

=
=

0

Al
—

0

S 2 0| i8S g=ote] =4 Kt

o

HlO|EI S SAIBHCE,

(Xt HIOIH & A1)

St

Alternative o XHH 2 oLt
Scenario 4. (S) A|AHI2 0|2 & Ztof 2} Abs 2 2 MA| =50

(%4 EOIE 2F]
4.(S) Ml20) Y% Ho|E0| @77t USE LRSI

mo
rot
ot

=
2. (A) BEEO| 2782 UAKX|T, Hofz 215 HO|EE Ao H&5HA| =

By

5.(S) Al2E2 2F H|O|EE 7|Fot1, 1 29 H|0|H & YH|O|EtLY.
6. (S) AILE2 2F HIOIHE ?Io CiA| ZEYOIAM Qo

3.1.9.3. System Sequence Diagram
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B

Request latest vehicle data

e

Latest vehicle data

| i
i = _ i
alt [RHE OO EE 2] !
i i
| :
| Re-request data !
“ :
i :
E Latest vehicle data |
_________________________________EH

TTTAT T

System Interface /
Operation

Description

32



3.1.10. UC-07: Modify System Configuration

3.1.10.1.

Scenario List

Scenario Title

Scenario Description

THEZHO et A[AE FT7F | 2[R A9 E DBO| MO A= ST 2L AlA"ESl H0 M=

2 TSI 2L A &S et

CHEIOr AlAE AR | 22| HE
O,
LS

BOI ML U= THEItHEE A|2— | F90A T

D =
Ol REOHA| B2 THE7HH 2t A[AE S APRISHCE

|>
o

Moo 2EREdH ez SEot s BHEItHEE A[A—S Aot 1L o

™, 41 HAIX|E =2Ct

3.1.10.2. Use Case Description
Use Case Modify System Configuration
Actor 2HE[RE, CHEFHOEE Al A E
Description HYE DBO| MY E[0] U= EHSFHH e A|AEel 44 HEF

Stakeholders

22| Xt

Preconditions

H9 2 DBOl= YLH22 SHotA U= BHEFHH 2 AL 90| HE k|

Of AL

Main Scenario

(A1) : ZHE|X}, (A2) @ EHESZHO[EF A|AE, (S) : System

1. (A1) EE|Xt= AHAO| 22[dh= M| DBO| CHEFHO| 2 A|ARSl Y S
¥tk

2.(S) ¥9Y DB 20 mat thEFtm| 2t A|A-o| 142 MISTtCt.

3. (A1) BE|Rb= ME A =74 THEFHHEE A|A—-I0| =IHE Q- BiCt

4. (S) AM2”2 =7 QH0| S02 BHE7HH et A|A—| oA HEE ME
SiCt,

5. (A2) ME2& CHEFHH2F A|ARO| HES T}

6. (S) A|IAHEIZ XA NS 250t

Alternative
Scenario

[THE7HO2F AAE AR

3. (A) ZE|At= O O|Y 7 25HA| 42 EHEIHHEE A|A B AN S RFotTt
4. (S) Al~E2 2 TSI A[ARO| H' R=OHA|
A 2kolst7| ffof T2 A|2— 0 ACKE 27Tttt
5.(S) €8 At ACKZt ZAISHA| e B4R, RROHA| f2 TSI 2t Al
A EO0[2ta THERSHO] O S DBOfAT AfA|etEt.

ozt

rlo
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3. (A) REIX7L Y H O 2 SE S ThEFtH et A|A-Q| AX|E 2 ™SIT}
4. (S) AM2E2 AH 20| S0{=2 EhE7H 2t A|A'-0] R SHK| =2Hl5t7|
2Isi ACKE 2 3HC}

5. (A2) A|2EIO 2 ACKE B MLt

6. (S)ACKE o™, 22| Xt0|A d1 HA[X|E Z[2Ct

3.1.10.3. System Sequence Diagram
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ZE| R}

Request System Configuration

- System

i
i
|
; >
i
i
System Configuration List i
T T 0
| i |
| [ErEFHEE A A =T : |
i i
i i :
i Add new camera system (IF, Port) i FI
i i i
i ACK, i !
oo b 1
i i |
| | !
X X Request conneciion i
i i >
i i :
i S S j
| | |
| i !
i 0 i
alt ! ! i
i Remove camera system (1P, Port) i hi
| | |
i i |
| | " !
i i-l Request ACK E
: : !
opt )| [EHATHHEEAIZE AR | MK ;
: PTTTTTTTTTTmmmmmoosmmmmmmooooeees b
i I :
i i :
i ! !
opt ) | [EAFSE AAE A ! !
: : ACK i
| T g
i i Error i
(o m s o 1
| i E
i i :
System Interface / -
) Description
Operation
Request System | npa| X} 7} A| AEl ChEFO|2F A|AEIO| 1M S = e QMSIC
. . E ] ol
Configuration
Add new camera | 212|Xj7} M2 EHTIOIRE Al ARS R4S HE RAIC
system
Remove  camera | mia|x{7} 7| =0| EH4HHI2E AIABIO| AHI S @BICH,
system
Request connection | ch:7tofja} A~ B0 G2 S BT
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3.1.11. UC-08: Identify Speeding Vehicle

3.1.11.1. Scenario List
Scenario Title Scenario Description
e K2 A T2 SHsts DaiHe AlroRRH RE X2to| oj0|x| b
O|H & @otet ut% O£ 5 THEHSHO] MEUCHH Xt YEE At 7|
23ict
mTadEE & TUCHES $AS= HEIHHE A|ILB 2 RE BE X2 O|0|X| f
O|H & #otet 1t O| R E TS0l 1 S5 &40t B8R Y GEE
| 7| e
3.1.11.2. Use Case Description
Use Case Identify Speeding Vehicle
Actor Ch=Ftm|2f A|AE
Description nd S5 ?I85t= AE A8
Stakeholders PEFSFS|

THEFHHEE A A0 8 S8 flESHE AEE ZAI5HH 2#EE 4= A0of
=

Preconditions

rQ_Pr

—_

(A) : THEFH 2f A|AEL (S) : System

1. (A) EHS7HOEL AIAER2 7 S8 fIUtste AHEE AR5 &5t
A2 E0] O|0|X| HIO|HE X SStCt.

2. (S) Al2"E2 HM3Z2 o|0|X| HIO|HE HIELE X& HEE F=51

o
(UC-02 Main Scenario 27 &) LI 1t 0| 25 EHEICL

Main Scenario

3. (S) 1t At2Fo|2ta mCt|™ 0|2 5 DBO| 7| S 3tCt,
Alternative 85 &5
Scenario 3. (S) MYEEE =43¢ At2Fo|2ta mhote|™ s OO B & | 7| $tot

3.1.11.3. System Sequence Diagram
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|II
It
L
=t
T
P

- System

Provide Image Data

System Interface /
Operation

Description

Provide image data

AM2-of £ 2 XHEEe| O|0[X| & ST

—

.
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3.1.12. UC-09: Integrate Weather Information

3.1.12.1. Scenario List

Scenario Title Scenario Description
=M OOl S8 =M G|O|E{Z DBO| S50 AI7F =l5t= T O|o[H 240 &

EeHCt.
S HolE A | G HolE FAlel Atk B9 AlE S8l A W3t FolE 24
29 &t dlolE] &40 #-g 3.
3.1.12.2. Use Case Description
Use Case Integrate Weather Information
Actor 7| M4H
Description =M HIO|HE DBO| S&5t0] A7l +=&5t= B HIO|H 40| &&
Stakeholders OlO|Ef 2 1K, 7}t

1. 7|14E o282 HA[ZH EM HIOIHE 22 == U= APl HE0| 25|
Preconditions O] Q1 0{Of stC},
2. W& OO H|O| A7} 25 £ 0] QULO{OF BHL},

(A) : 7| A (S) : System
1. (S) Al2EI2 7| 4E0| 7| Mo 2 M HIO|HE Q&Y.

O
Main Scenario | 2. (A) 7|48 2 U2 EM HO[HE HISotct.

3.(S) Al2”2 22 IM HIOIEHE & HO|Het Setdt0| ME ottt
4.(S) M2E2 SetE HOIEE AIE 28510 = MotCt.
(B¢t HlO[E =& AIf]

Alternative 3.(S) AIAEO| EM H|OJH =410 2ufict 3%, L8 A2t = XA|=TtLY,

Scenario 4.(S) O3] MOl A= 20| il 2, AIE S3fl M Hat F0|E 24
ohCt.
3.1.12.3. System Sequence Diagram
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: System

Request weather data
Weather data
Re-request data
Weather data
ACK

alt
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Description

System Interface /
Operation




3.1.13. UC-10: Process Violation Data

3.1.13.1. Scenario List
Scenario Title Scenario Description
A oFE =24 X N2 | 2HE O|OXZRE WS I8t HEE TEHSt D X 2| oot
g o & TEH =7t WS ?lH EE Z 45K XLt
3.1.13.2. Use Case Description
Use Case Process Violation Data
Actor AEH HeY
Description | 24 E O|0|X|2LE REH T Ut Y S Toksin K23t
Stakeholders PRSP
Preconditions =Ml O[O X| 7} Al A~ ’0f| R4 =[O{OF BHC}.
(A) : AEH (A2 HH, (S): System
1.(S) Al&E2 24 & O|0|X| & 7tM et ¢l 2 S THEHoHD
, , 2. (S) ?IErUCt TErE|= H[O|E £ 745 oLt
Main Scenario
3.(S) dEHI YR 752 HIO|HE MSHCt.
4. (A)) M S22 HO[EHE DBOf| AMYStLt.
5. (A2) M2 HIO|EE DBO|| A& etrt.
[FIEF & EHE =71
Alternative 2. (S) ?lgt Of &7} EHTHO| 27150 Ma|El 42, EHEo| 2o H0[HE &
Scenario M ESHSHo ZEK off M EsiC},
3. (A)) M| & &2 OO H-Z DBO| M otLY.
3.1.13.3. System Sequence Diagram
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ofl
Rl

zE%E

- System

alt

Provide Processed Data

Description

System Interface /
Operation
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3.2. Quality Attribute Scenario

3.2.1. The QAS List

Priority System
ID Title TQAe URSS?;SSG Feature
yp | D ID
X LMA| FA| Zajxoz| | Performance =
QAS-01 oral Efficiency Ab = ucC-07 SF-17
== (Time Behavior)
. Maintainabilit = -
Reliabilit =
QAS-03 | A|AH H|O|E{o| 27 (Recoverabiity) | & | & | AlUC | SF-06
QAS-04 | ChRI3H Q10| W2 (o%sé?gglitn);y) s | & | uco7 | sF-10
= Securit = UC-06,




3.2.2. QAS-01: 2H| LA

I = A

=

Al ZEIXLOf| A 2

Scenario Refinement: Performance Efficiency (Time behavior)

Raw Scenario : 24 &4 Al 22Xt A A

ZES METH

Source Artifact Response
Pt timulus A2 B2IROIA LS HE
AaB>ol AR o et
Env: A|I2B 2F & Response measure:
*I"‘E“OI =AM E THeTh Al ESH
= oL L& HSsHofF ot
Refmed Scenario : A|ABO| L0 ZH|7F LUAS 0, A|AH0| ZHE mhefsta, mtefot AIH2
£H 12 O[Liof R2IXI0AH =S MBSO BTt

QA Type Performance Efficiency (Time behavior)

Description SH|7} LA Z P 0|2 Motso] Ta|XI0| A SA| LIS HZHOF S},
Source of Stimulus X7 LAt A|AEIO] Q&

Stimulus A 2

Artifact A|AHE

Environment AMA"- 2SS

Response =M & mtetsto] e XA €S S

Response Measure | &KX E Ltefot Al R E 1= O|L{Of| & &S XNSHOF oLt

Summary of QAS

Aol RO EX7F Z2YMS O of
2| Xtof A &S MS3HOF BhCt.

FH 1% O[Lhof 2
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3.2.3. QAS-02: A|AHI0| M2 7|5 F7I

Scenario Refinement: Maintainability (Modifiability)

Raw Scenario : A|2”EI0| M22 7|50 =712 [ff 0|2 2%t 7|52 X[U0| A2l GLO{OoF Bt
AlZELHOf ZHEE 4

Source

2L0{0F stk

Artifact

Stimulus

WAt

Mz2 7|ss F7te

Response

=

M=z 7|0l 71

Response measure:

3MM O|Lj = 7§ 0| 7h58H0F St
1 M2 75082 0I5 A|AH
X|240| 12 O|LH O] OF ShC}.

Refined Scenario : |ZALZ7 M2 7|5& =/t I, 3MM O|U|2 20| 7580 Stt, MER
I|lso2 QIst A|AH” X|HO| 1= O[LO{OF SHC},

QA Type Maintainability (Modifiability)
-~ A2"EO| M22 7|50] F7HE [Ijj O|2 Qo 7|&2| X|HO0| A2l §10{of
Description

SEL GRAIZE LHOY| ZHEER 4= RLO{OF ShLt,

Source of Stimulus

WA

Stimulus MZ2 7|59 7t
Artifact Al E
Environment ALE”H2E S

Response

M=z2 7|50| =7t

Response Measure

3MM O|Li = 7§ 20| 7+SoOF St L, M2 2

2= OfL{j Of OF tLf.

7|22 Qloh A|AH

Summary of QAS

WUXZEMER 7|58 =72 W, 3MM O|LHZ 70| 745 3HOoF 3t 1, M

Z 7|22 oot A|AR X[ O] 12= O|L{Of OF SHCE.
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3.2.4. QAS-03: A|AH O|O|E{o| E+

Scenario Refinement: Reliability (Recoverability)

Raw Scenario : A|AHI0| CHR &= AR 27| OF T

Source

Artifact

Response

Stimulus

WERE

Refined Scenario :

S

A 2B

A2go| =g

Env: A| 2O L&
=2 TAH7t o2 E

== L

LRI NABO| SPE AES O, 27 Hge

RESpOﬂSE‘ measure:

27xtele 147k 0|2 F=Eof

Of ShLt.

TAIZH Ol 2 B = | 0{of o

Ch.
QA Type Reliability (Recoverability)
Description A|AHIO| CHR2 5= 4% =710l OF SHCt.

Source of Stimulus

WA

Stimulus

AAE 27 A|E

Artifact

Environment

AABo| Q% 52 M7t g

Response

Response Measure

=THEY2 1M O|Lf 2 S ZE|0{OF BhEt.

Summary of QAS

NERZE A LR 278 AET O, A&/ = U2 14|

T2 E|0{0F BhCt.

JVES
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3.2.5. QAS-04: C}

et 2Ao] H|

OkI

Scenario Refinement: Usability (Operability)

Raw Scenario : A/ A3 CIEHI|0|AQ HME CIAT QIOIZ XFEICL.

Source Artifact Response
Stimulus -
s A} Al A QIE{I|0]~ 210 HAE
AHE 210 B3
Env; A|AB 2H S Response measure:

ALE 210 HF Al 12 O[LHO|| Al
2 B0 2S5O 0F THEL

Refined Scenario : HE|XI7F AFE HO{o| HAZ A|LSHH, A|AERS QAHIO|A A0 = 12 O

Ol B Z|0fof Bt

[l

QA Type

Usability (Operability)

Description

A& QIE O] A= CHRfet 1015 X| /Bl OF SHCt.

Source of Stimulus

22| Xt

Stimulus AHE A0 B
Artifact Al E
Environment ALE”H2E S

Response

I H[ O] A A0 HEF

Response Measure

ALE 10 HE Al 12 O|LHOf| A|ABO| 2 E[O{OF BHCE.

—

Summary of QAS

B2 X7 AL 02 HES A=SHH, A|l2ES AHHO[A 2A0E 17
OfLH{Of 1B &|O{OF BHEY.
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3.2.6. QAS-05: H|O|E| FZ0f ClHst 2

Scenario Refinement: Security (Accountability)

Raw Scenario : 2|70 Al CIO|E 0| H28 2 E90 tief 28 ULk

Saource

2|7 HolH &

Artifact Response

Stimulus
Al H o 2O A

oA

HolH 23

Response measure:

2 7|5 AZt2 12 O[Lfof| OfF

4 OF Thet,

Refined Scenario : 2/ 0M HIO|HE 883t 42, AI2H2 E2 25 12 O[O ZHd3liof

=g
QA Type Security (Accountability)
Description 2|0 A HIOJEf0] H2s BE H0| s 222 F7Ic.

Source of Stimulus

Q| % H|o|8 HZAt

/Stimulus ooy a8

Artifact A AHE

Environment AMA"- 2SS

Response TS = RS

Response Measure | 211 7|5 A[ZF2 12X O|L{O]| O| & X OF BHLC},

Summary of QAS

QLA HIO[EE 2Nt B, AIAY

5i{OF oLt

rlo

M2 RS 1% Ofufof Aty
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3.3. Constraint

3.3.1. Business Constraint List

Title

Description

BC-01

BC-02
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3.3.2. Technical Constraint List

Title

Description

TC-01

TC-02

49



4. Architecture Design & Evaluation

4.1. Candidate Designs per QA

4.1.1. Candidate Design List

QA QAS CaDr;(;li(;ite Candidate Design Approach (CDA)
QAL:
Performance QA1 _CD-01_CDA-01: Centralized Processing Pattern
Efficiency QAS-01 | QA1_CD-01 | QA1_CD-01_CDA-02: Pipe-filter pattern
(Time QA1_CD-01_CDA-03: Edge Aggregation Pattern
Behavior)
QA2_CD-01-CDA-01: Microservices Architecture +
QA2: Database per Service
Maintainability | QAS-02 | QA2 CD-01 ‘E?rfci—pcsaggff"\'oz Layered Architecture +
(Modifiability) QA2_CD-01-CDA-03: Ports and Adapters + Dependency
Injection
QA3_CD-01_CDA-01: Event-Driven Architecture + Saga
QA3: Pattern . . .
Reliability QAS-03 | QA3_CD-01 QA3_CD—O_1_(_:DA—02. Active-Passive Architecture +
(Recoverability) State Replication
Y QA3_CD-01_CDA-03: Microservices Architecture +
Circuit Breaker Pattern
QA4 _CD-01_CDA-01: Ul Pattern + Command Pattern
QA4: QA4_CD-01_CDA-02: Model-View-Controller (MVC)
Usability QAS-04 | QA4_CD-01 | Pattern
(Operability) QA4_CD-01_CDA-03: Observer Pattern + Strategy
Pattern
QA5 _CD-01_CDA-01: Role-Based Access Control +
$SSSQAS: Immutable Log Pattern + Logging
Security QAS-05 | QA5_CD-01 QA5_CD-01_CDA-02: Attribute-Based Access Control +

(Accountability)

Immutable Log Pattern + Logging
QA5 _CD-01_CDA-03: Rule-Based Access Control +
Immutable Log Pattern + Logging
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4.1.2. QAL: Performance Efficiency — Time Behavior

4.1.2.1. Design Goal

AA"RI2 A|A"C RO 2H|7F Ll 42 0|5 mhatet 4= QUO0{0f o1, maUst A|IFMCZEEH 12
O|LHOf| 22| X0l A Y &S XS ShOoF 3tCt. O] 20 = HAEEH DB MHOA = 7| ChE7tO 2L A|A—IS
E2H HO|HE o™ O|E HA|ZIe 2 M| = Q0{of 5t11, 0|8 5Y DB MHZE M&E5tH 245
HEE =0 = Q8 A|ARI KIS = JLS offoF oI, o HE O AR E XS] Z A
o2 ZAIE ot QUCH7L Kol fX| et 22 4T FEIL Ho{X|= 42 MAUeE HE|E
Sl OF LY,
4.1.2.2. Candidate Design Approach List
41.2.2.1. CDA #1 Description: Centralized Processing Pattern
Zo Al
F A
TS M0 YHE= 25 GO
HEE MY A= MY EEEWEE EEEWEE
CDA ID QA1 CD-01 CDA-01
Description 2t Mo MBS ChETto|at A|AEI0|A 2ol B E A A O|0|EE ZUDBO
HA|Zt TEBICH SY DBE 4 HYYE MHEREH 22 B E [O|HE X 2|3+,
SLH S R XS EFSID /K|S THefsto] MA|ZtS 2 ZAEN Mo Mot
Ct.
Pros ZE Q0| FYOM SEHLE X2|LBEE, 850 oz oF 7tsE.
Lot 5Y MH| B2 =4 7+451H Z8st 4522 NMe|5-E 22 = ¥
o
Cons DEHOIHZ ZYC2 S2|HM Y MBI NtESHL HEYT X7t 2dg
= QO HA|ZHEO] SFEX| Y= = US

ol



HIO[E 7} S7totH SY MMt 57| #/9 M| 950 BOE &= UAS.

4.1.2.2.2. CDA #2 Description: Pipe-filter pattern

=T MH

= A A A

BRI HHE MY
node 1 node 2
F Y F Y
HETH= HE HEH= A
HEE Ay HoEE Ay HEE A HEE A
node 1-1 node 1-2 node 2-1 node 2-2
CDAID QA1 CD-01 CDA-02
Description HE M n-n Ol M= SHETHO|2F A|AEIO| M 2oL HO|E S 1Kt 7HE 8L A}
2 s O XEER EHASICH ZHE B dEE HY9E A n of MEHEStD
HAYE MH n2 7IX| 2 e =2 A #HE XHE HO|HE AHESHH, EFZ XHEFQ
X| O£ E Tt = ERZ XHEQ| HIO[H Pt S MO ME S
Pros 2%t OO Yo =2 MEE[7] MZ0, Y MHL| 2HO| S0 S =
==
=E L% OO|E7 SZH0AM EHE E|0] ARZIXER, Y MH Q| AHY0| H=F
[ENMOE AIRE
Cons S P80 ZHE THA M X[HO| Ziet = U, HEEO| HI™HAY SE Al
SO0l Mot &= S
4.1.2.2.3. CDA #3 Description: Edge Aggregation Pattern
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ST MH

TTHEE AE A

ZHEE A A

EEERL HRE AH EEERL EEERL
CDAID QA1 CD-01 CDA-03
Description zh o oA =t U WA XfZrol HOEIS JIR| D YUm, %4 AWE S
& EFEIMHEE TI0|H & 71550, Eit A At of £ E THChe TR O Ef
AKX HOoH 5SS MHE TEE.
Pros IR0 M CHEEO| Xt 0| 2T SYOZE 590 HO|ET MEtzoz A
AZHEdsE W E2
AX|OM ME|E HIolHE TEEs SYME = 2ok YR =510, SE
of 12
Cons UX| FHE0M 2T 52 HSHOF =7 L2 5= US.
4.1.2.3. Decision and Rationale
Performance CDA #1 CDA #3
Analysis Centralized CPDiAeﬁﬁtgdgftﬁg) Edge Aggregation
ID Title Processing Pattern P P Pattern
+) BY Mol 8&
(+)3OI-A-|H-|O| A'I'— ()
ZSCJtH DA BE, | (++) SYMH Y
Pros | 2 =4 #4830 =
=N & (+) Y AMH Xt | O WHE.
=42 =REE wsn e
MAl 5 288 M8
QAS-0L | Al 22l () AR 220 H&
X0l 7 ) BY M IR () TE™ BAOM |
ot d5= HMS3HoF
HEA 7} PR RETN =
(o1 ¥=1| =2 o o _ 2o .
= Cons HESA 27} ZEI H™EAN £ 2
) =T EH O EEE TS S ) arxtonn xiet
LTS A 450l M|
oo
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Candidate Design:

QA QAS CD Description
olojx| Mz 22 D59 HEY AHAS 2E AK/O| A
Tohe U2 WMMOR OFL, To AIZOR SHEE
Chas 0|60 47} 0j 7| HRo| HEo| BE GofE
2 OPYE o= 3 o HE Lo Kalos RS OfECH,
Zb 157 ABIOIA 7|29l 0]0|X| K|S Sof kM
So| 7|29l Glo|E{2t SIX| HIO|E{BHS 474, 25k At
o e AL CD-o1 | O HESIEL, 2617 Muis BUMH2RE Wore £t gl
Efficiency QAS-01 | (Pipe-filter x| X}2FO| O|O|EQf 1EHA AMHO|A 2L ho|EE
Sehavion pattern) 8| DSH0], EFAQl XHe GlO|EIS WE{YCH TEfY &
YE0t 5Y MH{o| Mot FY A M 6ol
EIS AN MHo| ML
O[T AP =it U WA X1O| HOEE BE MY

g AMHO| S7I28H0F ot= EME O =F e SHESHEHA,
HE/IZ ML= HO|H &= M2 HO|7| [0 2t
FH0|1 wE GHloJH ™EO| 7HSStTt.

o4




4.1.3. QA2: Maintainability — Modifiability
4.1.3.1. Design Goal

A AEO M22 7152 F7H5h= 20| E0[oiof 5t 0| 0| 7|&2| 7|50l ets K| REOtOf St

Lok M22 7|150] 7HE [ 0|2 Q1% 7|52 X|H0| 2| §LofoF 5t ThA[ZE LiOff 7H&ret = A

—

4.1.3.2. Candidate Design Approach List

4.1.3.3.CDA #1 Description: Microservices Architecture + Database per
Service

API GATEWAY

A

2UEE /A HEE b SY MY Al A FA QlE o)~
CDAID QA2_CD-01-CDA-01
Description 2t 38 7|52 RF SO AHA2 £2(0t0] SOl 0j0|A2 MH|AR

A}, ot 2t MH[ATE REM| HIO|EH|O| & ZHA[A| 510, HIO|EH|O] A7t
oS AMHIA LHOM T ALE E| =5 THELY.

Pros 2} MH[AZL EIO|HHO|AS AMH 2z 74X Q7| M2, 2 MB|A~ E2 [
OlHE Z8No=z H2|d 4 AL oHFo| HOHHO|& P27} HF|OE THE
o

S
B S0l QICh o FIMH O M| AV ER%h FR ST AH[ AR =
S

=
Cons E| =0l Al 2B TA| 22td HEo 0 2{Z0] UL
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4.1.3.3.1. CDA #2 Description: Layered Architecture + Encapsulation

[Presentation Layer]

B lEfm o~ &

2LH

o
o

-

Y

[Business Layer]

HZLA 25 M 2E Al M

B

A 4

[Data Access Layer]

CDAID QA2_CD-01-CDA-02

Description ALEZ 7| SEE ASSsY, Ol AE HI=HA 25 AE, Y AS2
2 LhECh ot 2 AlB2l iR 73S Wetst, ME CHE AB0| M2o| 74
Ol 2| =SFX| kA SHC

Pros 2 AB0| =EHez HEE £ A0 |FXES 7tsoH7| ME0 HE 80|d0]
=Ch Lot 2 ABe YR e &7|2 7| E0| M2 OHE AB0 0X[= &
&2 Y = UL ASL EHEE EAQM 7|5 F7F & +=730| 0|3t

Cons 2 7Y HE0| EoY R ML AlBe =80 ST E = ALt

4.1.3.3.2. CDA #3 Description: Ports and Adapters + Dependency Injection

o6




EOEE!

Jo
bt

A Al

YA

Al AH

A ol H 0]~

CDAID QA2 CD-01-CDA-03

Description AAHIO ZQIISE0| M2 AT ALK REE 2} 7|50 ZEES S8 43
AESHA otd, FHAC A2 O{HEHE 22| Eot Z2F ZETJ {HHE 2
SO|A 2HOtRbN, 20| M2l {HEE A DA = JAA St

Pros QIENAM S0z O{HEHT WXSIY 7|5 U A|AHE Zto| AZZYAIS HAH HE
o4 QULH 2 7|5 2te| ATt HOot MER Q5 A[ARIS| FILLE 7|E AlA
8 HZAO| C-23}7| &ICt. Dependency InjectionS £ 22| ZiK| S Ar2510] |
AESHS QO H|AETH 80|5|CY.

Cons 2t 7|s0f ot ZEQF O|HEHE 4ot 22|st7| ME0f 2lEd 227t St
CF.

4.1.3.4. Decision and Rationale

Performance CDA_ #1 (sel_ected) CDA #2 CDA #3
SISO (e Layered Ports and Adapters
Analysis Architecture + :
ID Title Database per Architecture + + Dependency
Service Encapsulation Injection
+) A=y HA 8
o oo 5| O TEREEE | ) ozy e
o
Pros 218 Jts - o of st
NS NI ICR ==Y B
OAS.02 o 5| (++) AH[2 2SS | (+) HIAE 0|t
- s % TI=
=7t : =7} oBtS
N O gog gmy| O VT TS oz g e
Cons “TloxEe 2 wge e
e ot TehE = s
==
Candidate Design:
QA QAS CD Description
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ot ABCl HA0| & ABO e E =& UL
JsEE SEE MHAE BHET| -] 20 cD2
= HetotX| ot
EESH CD32| 4% 2 A|AH”ISl AYE|X| A SHFX|
OF ZEQ O{HHE M5t Helste EXY0| 7t
QA2 CcD-01 | &tCh =3 S H QI GIO|HH 0| A S MASHA| 87| f
QAZ2: (Micr_oservices 20 =710l MA 71 st
Maintainability | QAS-02 | Architecture + | = 7015 = c N
(Modifiability) Database per | &I X RO 2t MH|20] 2ot 2 AN

o
= -
Service) API GATEWAYS S5t Bo2M, 2t MH|AE &
8l SEHO= BAY 4 ULh E¢ ME|AEE DBE
ZER| R A7 WZ20f siE MH|~ H&2| DBE 759
7| ECL o8 S@dS 7oz o|=0f| F7tE ¥
¢t 7lsS 00|32 ME|A2 Foioto] & gA 2Ee

= AL

4.1.4. QA3: Reliability — Recoverability

4.1.4.1. Design Goal

AA"O| ME gt 27 7588 SdAIA ME|A BE =& YO E= EUME MOt 22 L7
ZOj7F HWSIE a2t A|AEIO] MESHA S50, AFEAL dar B =LA ALH0) OjX|= &S
X ASISHE 2 BIC}

4.1.4.2. Candidate Design Approach List

4.1.4.2.1. CDA #1 Description: Event-Driven Architecture + Saga Pattern

o8




APl

ojoj x| =
AH|

=
s =3

#

18

=

r

CDAID

Description

Pros

Cons

4.1.4.2.2. CDA #2 Description:

Replication

Active-Passive Architecture + State

%9




HUEZ AEA HUEZ AEB

SA L HE AL AL HE AT
A B

- ZALEOCIE =712t -

CDAID QA3 _CD-01_CDA-02

Description Active-Passive Of7[HIXQ} HEf SHl= =+ 80| 58S = €4 HEHY
LICt. Active =E= 2& X YUS X 2|5tH, Passive === A7 &Ef =H|

£ &9l Active =EQt S7|2HE FXIGLICE Active ' E0f ZOH7F LsHH

Passive = E= SHE £ SEHE &SI If DA 2 AS Qo MH|x
AL Hloje FAY S EFSID, CHREMY 2 Z[AtetL|Ct O] T E 2 b
£ Tof M2t HAIZH OOl Yatd, tAstE S Z2MAE SO 2t
e AlAH0 2880 =1 58S M3

Pros Active-Passive O}7|Hl A= 7| 2K 2

Yol 2 Al Passive 't EE 28310 #2H 27E 4 ULt
cons MENE XSS IHOIM AMAIZH 57|57t 0242 4= QUCH E 2| AATLH|E

Mo Z AFRE £ QICt 2|1 Active =0 ZHOf7} 248 ™M Passive = E7}
HMetz|0fof Sh=0, M3t aPFo| A FI74HA QI X|HOo| LA LE, S7F o]

Al |
B &4 7hsd0| EXE == ULt FIt=, SH SXHE ?lo) =718 HERR 2
A0

X 2| A|ZH0| RTE|7| W20 MA| As0| Qb7 KHE 2 QIC}.

4.1.4.2.3. CDA #3 Description: Microservices Architecture + Circuit
Breaker Pattern

60




APl

Circuit Breaker

/K

AAIZHRLEE HolE 24
A A
.
2LHE =24
DB DB

CDAID QA3_CD-01_CDA-03

Description Microservices Architecture= O E2|#|0|8 2 =& FQl 212 MH|AE 28510
i, B2, =& 0| 0[St =& St= OF7|E| A O[T}, 2} OO|AZMH| A= 17Tt
H =LA 7|58 50, M2 S 2 X 22 SIS, Circuit Breaker I E-2 0Ot
O|ZEZMH|A 7Ho| A0 M e = U= LR E HE|ot, A|AHIO| EF M
H| A O] HOHZ QIs THM| A|AEIO| Feks HX| $eE eX|St= T HO|C} O] Ij
H2 MH|A 2E S0 it AlstH L7 A2t SOt &2 AHEHSHD, MH|A
7h STE|H Al HAZS A|ZBICE O| & S8l A|A/-C| eHYES =0| 1, Zof2|
MO E X = UL}

Pros THOf7F St MH|AE AFSO 2 AFEHE|D, S E F0f CHA| HZ S A2 R
AAEHHN Q| CHREHY S XAzt 4= UCH

Cons

1. &4 (Complexity)
02| MH| A7t M2 4ot 42X 8sts FE2, 22|t RLE YO HT|
= AUCH

11l

2. H|O|E| &&2](Data Management)
2] OFO[A2MH|ATF 2h2F S /A QI OO MEAE #e|siof 52 = H|0|H
oatMd S X|71 o2 &= QC}.

. S HIAE 0{2{Z(Integration Testing Challenges)
NEH L2 MH|ATE SHSHA|R, MM A LB SES HAESHE A2 A[ZHO]

Ol 2|1 S8 = AU
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4, 8| E(Overhead)

Zp MH| A 7ol E41 2 RIS HIERR 2 50| FItE[E2, A| 2"l d& XN3E
xajz 4 QUch
4.1.4.3. Decision and Rationale
Performance CDA #1 CDA #2 (selected) _CDA#3
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4.1.5. QA4: Usability — Operability

4.1.5.1. Design Goal
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4.1.6. QAS5: Security — Accountability

4.1.6.1. Design Goal
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4.1.6.2. Candidate Design Approach List
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CDA #1 Description: Role-Based Access Control + Immutable Log
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4.2. Candidate Designs Evaluation for all QAs

Candidate
Design (CD) #1 i
QA QAS Analysis QAl—.CID 2 QA5__(|:D1
QAL CD-01 + Title + Title
+ Title
Pros (+) Description *) (++)
QAS-01
QAS-02
Cons Q] (-) )
QA1
Performance
Pros (++) +) (++)
QAS-03
Cons Q] Q] )
QA2 QAS-04
QAS-05 - (NA)
QA3 QAS-06
QA4
QA5
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4.3. Design Decision
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5. Architecture Design Description

5.1. Architecture Overview

5.1.1. Architecture Overview Diagram

5.1.2. Node Specification

Name

Description

User PC

Application
Server

Database Server

5.1.3. Execution Environment Specification

Node

Name

Description

HTML5
Browser

WebLogic
Serverl2c
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5.1.4. Communication Path Specification

Path

Description

User PC - Application
Server

Application  Server -
Database Server
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5.2. Structure View

5.2.1. Static Structure Model

5.2.1.1. Static Structure Diagram

5.2.1.2. Element List

Name Responsibility Relevant ADs
Layerl -
Layer3 -
Ol ARHELE X2 HSE Ql43tct UC-01, UC-02
A-01, QA-02,
AEAHE | BT O|O|X|E #OtM X Ho & FEotCt Hof o[0|X|= SA-03 0
Zol4 HEf1, HEN2, YEN3 52 X|YTICL QA-01, QA-025 HM37| 9
5t Ho == 452 25 1009
uc-02
Component2 QA-01
QA-03
Component5 gigg
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5.2.2. Component 1 Name

5.2.2.1.Component 1 Specification

cmp Main Server - Business Logic )

IRegistreMember 1BuyGymPass

MemberManager El

p5 pd p3
'mm

IMakePayment |IFitnessDataAccess

IMemberDataAccess

5.2.2.1.1. Interface List

Name Kind Description
IRegisterMember Provided 3|¥ 728 2"l = interface
IBuyGymPass Provided 0|23 FO0 & Q™ SI= interface
IMakePayment Required AXE Q83 interface
IMemberDataAccess | Required DBOf| MZ&tH= 3| & HEO HE25HE interface
IFitnessDataAccess | Required DBO| M&E O ELA HEH ® 2= interface




5.2.2.1.2. Interface2_1 Interface Specification
=zinterface»
Interface2_1
op1(value: int): void
op2(name: String): void
Operation Responsibility
op1()
op2()

5.2.3. Component 2 Name

5.2.4. Component 3 Name
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5.3. Behavior View

5.3.1. UC-01 Title Use Case Behavior Model

5.3.1.1. Behavior Diagram

5.3.1.2. Behavior Description

5.3.2. UC-02 Title Use Case Behavior Model

5.3.3. UC-03 Title Use Case Behavior Model

5.3.4. UC-04 Title Use Case Behavior Model

5.3.5. UC-05 Title Use Case Behavior Model
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5.4. Deployment View

5.4.1. Artifact Deployment Model

5.4.1.1. Artifact Deployment Diagram

5.4.1.2. Artifact Deployment Specification

Deployment Target

Name Node Execution Environment Description and Rationale
Artifactl Application Server | WebLogic Server 12¢
Artifact2 Application Server | Ubuntu
Artifact3 Database Server MariaDB 10.4
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5.4.2. Artifact Definition Model

5.4.2.1. Artifact Definition Diagram

81



5.4.2.2. Artifact Definition Specification

<
Name Manifested Depends on Description and Rationale
Component
Artifactl Componentl
Component2
Artifact2 Component3
Component4
Artifact3 Component5
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6. Component Design Description

6.1. Component 1 Design Description

6.1.1. Overview
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6.1.2. Component Structure Diagram
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6.1.3. Element List

Name

Responsibility
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6.1.4. Design Rationale

QA/QAS Relevant Elements

Description

QA1

QAS-04 | -
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6.1.5. Component Behavior Diagram

6.2. Component 2 Design Description

6.3. Component 3 Design Description
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7. Architecture Traceability Summary

7.1. Architecture Traceability Graph

7.2. Summary of Traceability Items

Traceability Item

Title

Description

7.3. Safety Case

88



