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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
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2.4. Domain Model
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2.5. Assumptions about the System
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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 &>

20




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|ATO| TIO|E{S Q¥ trt.

Notify data corruption | =

—

Op>

22 OO HE =30 &¢EASS L2

Provide  prediction | of st B 0|E{ S Al 0jl 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 S,
data
Provide =~ violation | nEwn s QukgiCtn TLis Xj2ko| |0 X|S M Sehct,
image data

24




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|g 24 QHo|A &
analysis

M
1

= ?e 4F2tE HO|HE 27 otr

26



3.1.7. UC-04: Analyze Vehicle Image

3.1.7.1. Scenario List

Scenario Title

Scenario Description

xjztojox| A | WEl W ol v R RE A o] v A F A st

Oo[O|X| 22 =¥

Ral

ot £ &g o|OfX|

£ /st

22 AZ3ICt,

ChE XtE g

o

oF O[O| X0 A O 2] Biel XtEs RISt JWEH 2= EA4tHt,

3.1.7.2. Use Case Description

Use Case Analyze Vehicle Image
Actor &b 2p A A
Description WEHA Q8 X2ko| O|0|X| H2| X 2A
Stakeholders !

Preconditions ChEZHH 2F A|AE

Bl nlo| o1 Z40| & ALK

S 2 O|R0{X| 1L RUO0{0f phLt,

o o

(A): &5
OlEIS

Main Scenario 3.(S) &

Fhe|2F A 2~ E (S) : System
1. (A) THE7HO 2F A| A E=of A
™ DBO| &L
2.(S) @9 pBOM= ¥ & O|0|X| HIO|HE& S DB
Y DB2| Al MH O M= YIS E
Z 9| O|OfX| K| EFEHSHCE,

4.(S) O|OJX| FEO| 2437 [0| S=2¢ BF
5.(S) =44¢t O|0|X| HIO|H &

DBO|| X ZetLf.

2 d&ert
O[B[X| HIO|H & &3l S&

WSHE PIEH}C TS XHEFol o|O|X] H|

[O|0]X| EE =&
3. (S) A|AEI0| o|O|X|

4. (S) O|O|X| 7§ =

Alternative

Scenario Da|stet

[CHS At HA]

4. (S) AI~E0| || X0l A O 2] CHe| XtEES H XISt
5.(5) 4 NS MEH2Z 2|50 o
6. (S) Z AtE0l| tigt 244 O|0|X| HOJE & B2 M etLt.
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3.1.7.3. System Sequence Diagram

- System
Che=FEO 2F A E i
i Provide violation image dafa 'i
System Interface / Descrition
Operation P
Provide ~— violation | ci:7jmjat A|ABOIN DEHFS UCID BEISE KH2ko| 0|0 X g
image data N
O[H & MS Tt
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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 | Z&H oM FX xt2of tiet Y28 HSeHC.

information to trace

Request end of trace EMo| 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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!
]
i

Request latest vehicle data

Rt e

Latest vehicle data

| |
. —— - T
alt | [KtZ G| Mg A !
! i
: P
i Re-request data i
?"' i
! |
| |
i Latest vehicle data |
___________________________________':31

i iy |

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 A 0
| i |
D[S TFHHER A AE =T ! i
i i
i i :
i Add new camera system (IF, Port) i FI
! ! !
i ACK, i !
oo b 1
i i |
i I i
X X Request conneciion i
i i >
i i :
| S . S ;
| i |
i 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 ZI2|K}7F A AEIOf ST 2 A|ABIO| NS HOE HAS QHBIC
Configuration
Add  new camera | 22|Xi7} M2 EHTIOIRE Al ARS R4S HE AT
system
Remove  camera | aia|xj7} 7|Z0] GHs7tn2t AlABIO| MFIS RHBICL
system
Request connection | ch:7tofja} A~ B0 G2 S F3IC
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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

AM2Jof £ 22 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| AHE (S) : System
1. (S) Al2EI2 7| 4E0| 7| Mo 2 M HIO|HE Q&Y.

O
Main Scenario | 2. (A) 7|4 82 QU2 EM HO[HE X Satct.

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

39

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
et R HE =27 | RSE ?EH EEE 245HK| ZotCt
3.1.13.2. Use Case Description
Use Case Process Violation Data
Actor AEH HeY
Description EME O|0|X|2EEEH I T QEt M2 E Thoksta N 2| ShCt
Stakeholders PRSP
Preconditions =Ml O[O X| 7} Al A~ ’0f| R4 =[O{OF BHC}.
(A) : AEH (A2 HHY, (S): System
1. (S) Al2E2 24 & O|0|X| & 7tMtM flgt HE S EHEFSHT)
, , 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 OB S DBO|l X EetLt.
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 I D D
QAS- DX SHAMA| SA| 22X & Performance Al = ucC-07 SF-17
01 Efficiency
E (Time
Behavior)
QAS- | A|AHIO| 2 M3} Gl NAA & | Maintainability | = = uCc-07 SF-03
02 (Scalability)
H
QAS- | A|AHI [o|Eo| o ol 211 | Reliability Ab = All UC SF-06
03 (Recoverability)
QAS- | Cressh oo X|Z Usability s | 8 uc-07 SF-10
04 (Accessibility)
QAS- | plo|Efo| Qs 9 oFFst A | Security S Y UC-06, 08, | SF-19
05 (Integrity) 10
Sar 2

Scalability (Maintainability)

03: == A[ARIO 2 E AS CHHSI M2 2 7|Z8| 52, HAH2 2 AL

Time behavior (Performance Efficiency)

13: 18 SEM AMIE HA[ZIC 2 A5t BLHPSH= 7|s
04: B2|RHE BE HH|o| HEIE MAZtCZ BLIEYE £+ IS,
17: =M 2 Al 22| XA SA| HE S HSot= 71s

Accessibility (Usability)
10: A|2H QIE{H[O| A B M E CHYo A0 2 HS.

Integrity (Security)
19: 25 59 HO|H = A S350 OHMSHA M& |0 2=l

Recoverability (Reliability)

06: A|~” O] E AtS2 2 W5t LR Al 57+ U= 7|s

S 7S50k 2.
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3.2.2. QAS-01: 2| LM

Al SA| HE|Xtof 2

Scenario Refinement: Performance Efficiency (Time behavior)

Raw Scenario : @A 4 Al L2[XH0AH A S MSTHCH

Artifact Response

Stimulus S2HE mhetsto] 22|k}

Refined Scenario ; Al

% 910{0F S}y, Tofst

S LA ° ol LS HB

Env: A|I2B 2F & Response measure;

Ho
=
N
Iy
=
I Fﬂ
m\o
kO
]
o
o
1o

I:II»AH?SH% [[H, 99%, 0|gl-o

4| 9| P =
o2 52H 1% O[LH0f| Z2| At A 23S MSHOF St

Jot
M
Hu
Mo
é
ng
0=
mjo
El
10
ot

QA Type Performance Efficiency (Time behavior)
Description = M7t 2o 42 O|F mefsto] 2| X0l A SA| &S M-Sl of Strt.

Source of Stimulus

Stimulus =N 2
Artifact Al E
Environment ALE”H2E S

Response

Response Measure

Summary of QAS

A 2> RO X7t LAAUS W, 99% Ol &2l 2HER =X LS It
ofgh &= QUOJOF S, metot A|§2 2 2E 1= O|LHO| t2[Xtof|AH LES

3.2.3. QAS-02: A|AHIO] ZA{S} U HAE ==
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Scenario Refinement: Maintainability (Scalability)

Raw Scenario : &2 A|ARO| =HtE 28 hH[510] EME & ?7|Bo|5F0, HAHSE A|~BE

T3]0} BhCH,

Source

WA

Artifact Response

Stimulus
A AH M2 7|50| =712

Mz2 7|ss F/te

Response measure:

3MM OfL{Z 74'&0| Z7Hs3Hof 3t
2, 8 7]s0f CHs = A{ 2k siof
BICE M2 7| 522 QIsh A|AH
A[@0] 12 O|LYO{OF SHCt,

Refined Scenario : I A7 M2 7|5& F74 I, 3MM O[L 2 72ho] Zhssfof st 1, 3 &
|50 Cthstod EASS0F 3tH, 2R 7|52 2 Qs A|AH X|210] 12 O|L{0{OF THCt,

QA Type Maintainability (Scalability)
. T2 ALHEQ 20| THH|SH EM2HE BiOF 5t HAI K Q1 A| A" =
Description

O] ER5}Ct.

Source of Stimulus

WA

Stimulus MZ2 7|59 7}
Artifact A|AH
Environment ALE”H2E S

Response

M=z 7|50| =7t

Response Measure

3MM O|Li =2 7§ 20| 7450l OF otil, 3 7| S0l sl &A=t SHOF et Af
Z 7|s2 = oot A|AR X[ 0] 12= O|L{Of OF SHCE.

Summary of QAS

NUXZEMER 7|58 712 W, 3MM O|LHE 7H&0| 7hs3sljof o, Bf
g 7IS0fl Lot 2XM}eliOf 5t, 22 7|22 Qg A[A8 X[¢0] 1
2= O|L{OfOF otLt.

3.2.4. QAS-03: A| AR C|O|E{o| U] Sl 54
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Scenario Refinement: Reliability (Recoverability)

Raw Scenario : A|~® HIO|HE X502 WS L Al S 5= A0{0f BT}
Source Artifact Response
Stimulus
At PN 28| 27
AL EFE AR
Env: A|ARIO| AUE Response measure:
22 A7t Ch2E 1708 THel2 M0l =[O QL OF

S, STE Y2 1AZE Ol Z &
= L] O{0F BHLY.

Refined Scenario : JWZ A 7L A|ARQ| =715 ARE Tf, A|AEE2 1713 THRIZ #MEYO| &[0 A
OF 5t0q, 5+ X2 1A|Zt O|Lj 2 S = [0f0F BHLt.

QA Type Reliability (Recoverability)
. A|£HEIO| Ch2E|= 2 S840 ot Ol At52 2 0] &[0 A0 OF
Description st
o

Source of Stimulus EDN;

Stimulus A|AEN 23 AIE

Artifact INES=!

Environment A2glo] U8 =2 MK 7} Che g
Response A|AHEIO| B1E

HE T2 HZ Ol £|of AO{OF S, A Z 2 1At O|UE SEEOf

Response Measure
OF otCt.

NERZE A LR 278 A=T O, A|L-2 17HE T2 HYOo| £|of

Summary of QAS
yorQ QAUO{OF SHH, S U2 1A|Zt O| 2 S =E E[0{OF SHCt

3.2.5. QAS-04:; C}st o10f x|

Ok
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Scenario Refinement: Usability (Accessibility)

Raw Scenario : A| A&l

OIE| | 0| AQ} B A2 C}US Qloj2 HEIC,

Source Artifact Response
Stimulus -
s A} Al~E QIE{I|0]~ 210 HAE
ALE 910 #HE
Env; A|AB 2H S Response measure:

ARE 2101 HA Al 12 O[LHOf| Al
LB FFE 5| O OF BHH, 1270=
2101E X[ AsHOf Shot.

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

QA Type

Usability (Accessibility)

Description

Al &8 QIR I 0] A= CHYSH Q1015 K| RloOf Bt

—

Source of Stimulus

B2|x}

Stimulus AHE A0 B
Artifact Al E
Environment AA"H 2E S

Response

Response Measure

AM Q1Of HZ Al 12 O[LHO| AJARIO) BHRIE|O{OF B0, 12742 Q102
x| @I8{Of BhC,

Summary of QAS

B2 X7 AL 02 HES AESHH, A" AHHO[A 2A0E 17
O|L{of A Z|0j0F 5tTH, 1274 =2| O] E X| &S} OF BHCE.

3.2.6. QAS-05: L|O|E{2] &3t B! Qb St Bzt
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Scenario Refinement: Security (Integrity)

Raw Scenario : 2= &8 HO|EH= Y=2tk|0f oHESH &5 22tE T

Source Artifact Response
4 K Stimulus Bl otE S e
ZEHE NES= Aot HO|H &
ooy 8
Env: Al2E 28 & Response measure:

LAN EAIS E8l 99% O|Ato| Mzt

—_= o

=2 & 0{0F ot

Refined Scenario : AEXO|A A|AHO| HO|HE QASIH, ASSE H0O|EHE LAN S41E S|
99% O| o] datr 2 T &3|{oF oiCt.

QA Type Security (Integrity)

Description 2 E 520 00| = 22 3tE|0f A QHESIA| S| 0{0F BHCt.
Source of Stimulus PERS S

Stimulus HOIE 28

Artifact INESY =

Environment AMAE”HI2E B

Response A= otE HO|H &

Response Measure | LAN &4/2 Sl 99% O|&2| Hatr 2 &[0 ohot,

Summary of QAS

BEEM Ao HIOIHE 2F5tH, 2t=stE HO|HE LAN 84
9% O| 42| Hete 2 & sof Bt

ofm
2
©

k=3
=
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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
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4. Architecture Design & Evaluation

4.1. Candidate Designs per QA

4.1.1. Candidate Design List

QA QAS CaDlgligite Candidate Design Approach (CDA)
QA1_CD-01_CDA-01 : Client-Server
AS-01 QA1_CD-01_CDA-02 : 3-tier
8As-02 QAL CD-01 | QA1_CD-01_CDA-03 : 4-tier
CPDA%i QAl_CD-01_CDA-04: 0|2 + 8
errormance
QAl_CD-02_CDA-01: 0|2 + &
QAS-03 | QA1 _CD-02
QA1 _CD-02_CDA-02: 0|2 + ¥
QA2: )
Extensibility | @AS04
QA3_CD-01_CDA-01:0|E + &Y
QA3: QAS-05, ) 0|2 4 Ao
Availabiity | OAS-06 Qa3_CD-01 QA3_CD-01_CDA-02:0|& + d Y
QA3 _CD-01_CDA-03: 0|2 + &Y
QA4
QA5
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4.1.2. QALl: Performance

4.1.2.1. Design Goal

4.1.2.2. Candidate Design Approach List

4.1.2.2.1. CDA #1 Description: 7H'8 AlO|EQAM |X Q1A =24
CDAID Title
Description
Pros
Cons
+ CDAE dYst= I8
4.1.2.2.2. CDA #2 Description: % MHO|AM §X Q1A =3
4.1.2.2.3. CDA #3 Description: M| 3Xt2| 2|5 A|AE0j 2|5l FX Ql4f =2
4.1.2.3. Decision and Rationale
Performance Candidate Design
Analvsi Approach (CDA) #1 CDA #n
ID Title nawsis LAEE M2 YAZE K=
(Selected)
(+) O/0/x FE 245
Pros (+)

=

() BB BA] oFE
Cons “)
Al IRt X2 27}

Pros (+)

QAS-02 =Xt 85 c () BB oI4 BX] QA=
ons
Al EAf X2 27F




Candidate Design:

QA QAS CD Description
QAL: QAS-01, _
Performance | QAS-02 QA1_CD-01 (+ Title)

o2




4.1.3. QA2: Extensibility

4.1.4. QAS3: Availability

4.1.5. QA4: 000

4.1.6. QA5: 000
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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

o4




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

o6




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

o8



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
'm

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
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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
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