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1. Project Overview

1.1. Project
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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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System Overview
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External Interface List
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System Feature List
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Assumptions about the System
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Architectural Drivers

Primary Functionality

Use Case Diagram

== S A

<<agtor>>
ul el =g

FHolch X e

uC-os

ﬁ 217
Z3

uc-o7

E‘H%H‘—h—n
Al AR
22 00 ee B
Actor List
Name Description
e W T QA v 9 A K] ol AW sl A
W4 WE o] ht 7] #S A A
A WEARE T, Y wT JRE ol &l TA ARE YA sk FA
&2 WE o] B3 o
74w 2t wE FES = A
SRS AN | 25 945 e g2
NzEl gelal | S S Al 2R gelahs A
g Be) A zw | skl M E B sk A

20




Use Case List
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UC-07 | A28l 21 7] | A28 g 27 2% o gl e A 28" | AF A} | SF-A-05 @)
= X5 o] Za7EE 23

UC08 | gRolA] £ | LA} Brg Yol Felstel 4ol |3 | 3 | SF-M-04 | O
b ol m Ak | A A AR D EY] AEE By FE
4H 8% £ 8 sk 4

UC-09 | mzskld Al | Al 4RE Msw 14 Azgle] Bl | 4 | 5 | SF-M09 | O
sl AR | HER 4B S P e SF-U-06
k7

UC-10 | w7 4bsh A | Al2sdlo] g el At shelsba, B | b | 4 [ SF-M-02 | O
R EES I SF-U-03

SF-A-08
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- UC-01 702l £ ™ MAME

Scenario List

Scenario Title

Scenario Description

Main Scenario

FH el 2 S ANS B3 AW Y

Alternative Scenario 1 | SZ A& A] &7 LAY
Alternative Scenario 2 | A2l AR 24 ¢ &
Use Case Description
Use Case Fhieh, = 54 A E T 4R A
Actor 7hel e}, £ S AlA
Description Fhlel, = A A7 A 2" SR ARES A

-

v
I
Y
=,
ko
>
[»
1

Stakeholders

Preconditions =

2
Main Scenario 3
4

RO NS
i 1l go wlo

re
>,

5
>
l\)
é
o
o
fz
il
T
3:3
vl
rlr
>,\I
o
=
>
N
=2
2
)4

[S= A& Al o7 A
6A1Mﬂﬁ%éi%
Alternative 7. A%

Scenario [AlA o] AH QA ¢ FF]
6. S0 A sl . o

7. 9% AR 8l A1,
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- System Sequence Diagram

Actor System
(Sensors)

1. SystemO= Hli HHES HE
«—2 SensorgMA| BEE SUC: HEE Ha——

[SystemZS 2 HE A| @& 24

L2 System©2E HA HEHE HHE O M BoIS 9H_y
——3. SensorEH HEE 2T HEE HE

[Hld2] FE 214 27]

—2. Sensort| FEE| HEY RS =0l gEHEH

T

3.4 BE SIS SOl HEHE

System Interface /

Operation Description




UC-02 & ™HE MM

Scenario List

Scenario Title Scenario Description

Main Scenario

Jl
Alternative Scenario 1 | =39 d o] & E¢-A A

Use Case Description

Use Case WE AR A
Actor Al 2=¥l, S A7
L WE G A AE B A s el FHE tolHE SAA ddstd ulE
Description p ;_Eé A4 R °he °
Stakeholders SAA, A= A A}, AR, Ak 7 AR}
Preconditions WE T A 2E T, S5 S MM T A 2
(A1) : A7, (S): A1 =H
1.(S): S7F A T A g Al AR E A1 A
Main Scenario 2. (A1) T R D A JHE A
3.(A) A E AdEntE o R wE 4R A
4.(A): E JHESE A
[ dolH & A
Alternative 5.(8): FH% vy &4
Scenario 6. (S): Al g oy 7t B sk Aol Al 8%
7

(A1) A1 HolH E Al 3 thA] Sl Al A
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System Sequence Diagram

- System
HE TS EE U UL BE EHE
ENZ EN YO AEHE HE— >

[T = HIoE E23 Al

SRS HE AT

F 3

He oo = HHE

h 4

System Interface /
Operation

Description
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UC-03 15 MH 0|2

Scenario List

Scenario Title Scenario Description

Main Scenario

Alternative Scenario 1

Use Case WE HH o8
Actor Al =8, A5
Description EAAANA AT 3= Ag FRE A ~F o] 35
Stakeholders w2 A, AR, A, A =E A Ak
. A g AHEE A E IS S
Preconditions S Aol A 7] 7ho] WE AR AL 7158 A
(A1) : BH-, (S): Al =H
1. (A1) 2O BE(AS G5 AT ouh b B2 wE
Main Scenario 2.(S) A1 A a3k H B E 7+
3.(8): 7FEE ARE A1 A A
4. (A1) : AEE E T 53, AR A Alg Tl o] &
[WE AR VAE e FH Q7 Al
Alternati 5. (A1) 1 L& FH | QF1t o] o] sleA] 4
Sconario 6. (A1) : Soll Al o]Fo] Y= wE HRE A8
7.(S): ol® GRof o] o] AA=A] A
8.(S): &4 W AKHE HuolE &uste] Alol Al Al d




«—E=FH S ALHAHS

System Sequence Diagram

: System
Jg =]
DaCs CEDST IO FHELE
27T E= IS TE

(12 F=0ASESEE 22 4]

HE
o
ral
=8
it
HC
el
18]
ot
¥

System Interface /
Operation

Description
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UC-04 u!

Scenario List

c
o
prer)
2
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System Sequence Diagram

: System
Aa
A0 AE T 7|2 2E—
AP 1S T 7|2 BE———————
€« ATI0 2TEH D5 DA 7|2 R
[RRE 7120 Z3|2 A
TS EE EY >

System Interface / I
- Description
Operation




UC-05 7HH|2} #| %] mhetot

Scenario List

Scenario Title Scenario Description

Main Scenario e 2} 9 %] sfet

Alternative Scenario 1 | GPS A X v &)

Alternative Scenario 2 | 8] A| <8 9 &

Use Case Description

Use Case Zhe| 2} 914 I}t
Actor 7] ] Aj 2~
nE g Al 2~Elo] AH] ] Al "o A g oz ARE @
pescription | 2L W AP A1=glol vl kel Aol A1 ek 14 A
(e}
Stakeholders aE g A 7|, Al 2w e R}
Preconditions GPS B H7} #u] B A ~EloA HAAA o072 3
(A) : gn] ] A28 (S): Al =H
1.(S) : nLE & Fh| e} Al 2=glo] ] e A]2~Elo] Fhdet 91X HH 23]
Main Scenario LS B,
2. (A): n] #2] Al 2="lo] 8% 218k, GPS $14] 4 HE %33

5y

Zh 2k Al =g oll A s g

[GPS A K 1| &4
2. (A): An] ] Al2~"lo] Fhe|gte] GPS A K E 23S = 9l A, i E v
)

c
>

El

:

Fhell el Al =0l "GPS A B 1 E A" WA A S A5

. [&H] A28 2 7]

Adermatve | 1.(8): 2% ug ook Azuel AE A0 A0 E 0y
A 2Bl A 7 7h Ay ste] 8] He] A e

2. (A): gH] #e] Al =Flo] O F WA X E 1F T Fh| et Al ~Ee)] dF3)

3.(S): LT ©E Fhu e} A| ~Elo] Al 2~ FE]zpol Al O F WA AU S [ %E)

A Eds a3

FA ek, ] e

off
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System Sequence Diagram

Q

System

SH| E2| A[E

—1. 702t 2K HE X3 9F

2 EB|E QX HE HE2—m0

[GPS HE O/EX)]

———2 "GPS EE O|EH" H AKX ™ L—

[H| A2E 28]

2. YH| 27 HAIX] EE&——>

3. Al

System Interface /

Operation Description
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UC-06 2T Xle| o|o] Mo cigt T HE HE

Scenario List

Scenario Title Scenario Description

Main Scenario Apo] o] o] Al Ao ek v H W A|-E

=4
Alternative Scenario 1 | T+ A 1 u| 2 )

Use Case
Actor Hd
D ipti T%Zﬂ;q'ﬂ' He _1:’1_31}_01] EH‘ETH 0194 Al AL ;(]]7] o]_oq H"O_]oﬂ}\ﬂ WE G ]Z:E‘ﬂ
escription P e A o
Stakeholders AR}, WY, Al 2~H #E] 7}
- 1. A7} Aol o] 2] Al HS A =8 of o
Preconditions 2. WMol B AHE QA3 5 9l Al 48 A ASS 7R 31 9lo|of 3
(A): B9, (S): Al=H
1. (A) 1 Hedo] aF & Al 2Hlo)] o] o AA g A T AW 23]|E &
. . 4%
Main Scenario 2.(S): IE B A ~elo] dH B AN E %33
3.(S): 233 & AR S WY o7 ATt
4. (A): HYo] b AR E AESIIL AR A o]9] A4 AE FA| 3
. [¢4 A1 n|EA]
Seonario. 3.(S): el oy A mE A A A S AS
4.(A): Mol AN A B 4RIt e ST, B HE T
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System Sequence Diagram

i
e

<«—3. 2EAA 0]2] 4 ZiaF FA

[

3. ZTAA SVt BleE g2l
2o Bt Eol

‘—

=
Ho
r
rn
Jp
ok

|

kA

2. T HE OEM HAA] TS

System

rn
rn
db

System Interface /
Operation

Description
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UC-07 A|AHl 21 7|8 X3

Scenario List

Scenario Title Scenario Description
Main Scenario Al2~"l 271 7|5 %3]
Alternative Scenario 1 | =71 t]o]¥ £A}

Use Case Description

Use Case A28 =75 3
Actor Al 2=dl e A}
Description A28 T A7 alE T Tl Al g 2T 7|58 X3
Stakeholders Al 2=dl e A}

1. Al2®l e A E 1% o3 FhuEl Al age] e = s A
Preconditions Aofof 3
2. 0lF ©& JhEf Al awle] 211 7|58 HgH o7 skl 9lofof &

(A) : }\] Eﬂ z}ﬂx]. (S) }\]}\Eﬂ
A A B} BE g A AEsel 2 1% 23 7S

—

Main Scenario HE 22 dHolHE Al 2=F |zl Al AlF

1247k 21 7158 A el A2 8el JElE g s, B

Ty

FARSF AYE SRl A28 TS F4

1.(A): Al =8 A7 22 7155 23] Al e
. 2.(A): A5l 21 Hlo] B9 ARI} ERH S E BA
“Scenario. B i &)

A2 el A7k 201 ol B & B mEE gehel MeE =01 o]
B2 ALg3 BT A
5.(5): Al adlol 1 87 9w ¥, Aol A4 BT Oy A%

RS
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System Sequence Diagram

System

1. 21715 23] 7|5 48—

2. 271 o[ M=

[N
e
Fo
rok
o

«——2 21 MO/ &4 A0 HAIX] EA| €—

o O A A
F FAET 2 2 —

[E1H0IH &1

1. 207 23] 2 &4 ZdA——»

3 EZ1 R Fat EZ A E—m—»

4 e EL+E

on

xR
=

—

System Interface /
Operation

Description
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PR 2%
Scenario Description
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Use Case Description

UC-08 FH-o| A &HA} &= QI
Scenario List

Scenario Title
Alternative Scenario 1
Alternative Scenario 2

Use Case
Actor

Main Scenario

Description
Stakeholders
Preconditions
Main Scenario

Alternative

Scenario
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System Sequence Diagram

System

Actor
(Goverment)

[Ea}- WM 2F]
2 2F HE H

System Interface /

Operation Description
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System Sequence Diagram

Actor
(LPR System)

System

1 dM HEHE HL

[H=E 214 F - 77 27
3 WEE YA 9B

4 MHS E0h HE

2SR Y HNAFT AN EHE

Label—»
M= E 214 OF - 2Fte| 10| A3

—5. 2|2 Entity H2H o HEs—

System Interface /
Operation

Description
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UC-10 23 33 A 55 84

Scenario List

Scenario Title Scenario Description

Main Scenario

a
Alternative Scenario 1 | & X == E7)15 A
=

Alternative Scenario 2

Use Case Description

Use Case g A 52
Actor Al 2=dll e AL, ) A
Description WE G A ] YUY AY @ {7 A & BatE ZF ] Ao 8
Stakeholders g o Fheep Al 2wl e RE, A E, W, ARk
Preconditions W-E T A 2Ee] @ F Hei= argo] A § A El
(A1) : Al 228 B =L, (A2) @ 3] A, (Sq) @ System
3. (A1) Al 1 vpetstal SA] B

(5T Ad T B Al
(A1) : A201 Al - 87 S 2 F]
Alternative 5. (A2) : Aol Al B 75 ol dd A
Scenario ] A 7F ok Al
1) 1 Al 2~El 9] #E] DBl S48 7] 5351 #he
) AR Al g oA vk g 7bs A1 A
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System Sequence Diagram

Actor System

(System manager)

1LY IFUESHEEHE

Actor
(Equipment Store)

lge— 2 oI HEH HE QU ED OHHL
[EF XH T= S7Hs Al
3. 237 94 o= >
< 4. 27 7k oEY HE
[Ed]| 2H|7F oPE Al
1 A|AE2| 22| DB B4 Y D HE Hi 9
l— 7 ol @3- HE Y orE g7
Description

System Interface /
Operation
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Quality Attribute Scenario

The QAS List
Priority System
ID Title QA Related Feature
Type | D Use Case ID
QAS-01 Performanc ucC-01 SF-01
e
QAS-02 uc-02 SF-02
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QAS-01 Title

Scenario Refinement: Robustness

Raw Scenario : E20| 718 EFEY0tE CIA| A|ZHA|7|H CHSH2 HAHo 2 A =T,

Source Artifact
=X » =22
SAt Stimulus -~
FR&EIA H
=
= Environment:

M
GaT B Y

Refined Scenario :

Response Measure:
YYEY AIE g% <38

ERO0| SUS HRE2 B2, =S 222 XSt D reset HES +ET 23| O|L{0f 8~
Mt

2l Ko T2 ChA| S48 oz We=rt

QA Type o) Performance

Description

Source of Stimulus

Stimulus

Artifact

Environment

Response

Response Measure

QAS AA &S st Edos A

-1 {l
ol
=

Summary of QAS

A A g,

QAS-02 Title

QAS-03 Title

QAS-04 Title

QAS-05 Title

QAS-06 Title

QAS-07 Title
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QAS-08 Title

QAS-09 Title

QAS-10 Title
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Constraint

Business Constraint List

ID Title Description

BC-01

BC-02




Technical Constraint List

Title

Description

TC-01

TC-02
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Architecture Design & Evaluation

Candidate Designs per QA

Candidate Design List

QA QAS caD';i'igzte Candidate Design Approach (CDA)
QA1_CD-01_CDA-01 : Client-Server
QAS-01 QA1_CD-01_CDA-02 : 3-tier
QA1: QAS-02 | QA1_CD-01 | QA1 CD-01_CDA-03 : 4-tier
Performanc QA1_CD-01_CDA-04 : o] & + A
e
QA1_CD-02_CDA-01:°]& + A4
QAS-03 | QA1_CD-02 QA1_CD-02_CDA-02: o] & + A
QAZ:
Extensibility | AAS04
QA3: QAS-05 QA3 _CD-01_CDA-01:°|& + A4
Availabiity | Q Aaop | Qa3_CD-01 QA3_CD-01_CDA-02: o] & + A
QA3 _CD-01_CDA-03:°]& + A1
QA4
QA5
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QA1: Performance

Design Goal

Candidate Design Approach List

CDA #1 Description: 7|8 A}o] Eo A {-A] 12| 43}

CDA ID

Title

Description

Pros

Cons

+ CDAE A93t= a1¥

CDA #2 Description: T A ¥ A {4 Q14 33

CDA #3 Description: A| 3#}9] 9| & A|XHld| &3] {4 Q14 33

Decision and Rationale

Performance Candidate Design
Analvsis Approach (CDA) #1 CDA #n
ID Title y A4 A% GAEY A%
(Selected)
(+) o/ 7] A] & 2 Bl =
Pros = 7 (+)
QAS-01 A2 A5
c () Wzl B33 2
NS\ 93 Az 17 ©)
Pros (+)
QAS-02 | =4S () HEH 3 2 FE
Cons | W 29 42 47
Candidate Design:
QA QAS CD Description
QA1: QAS-01, .
Performance | QAS-02 QA1_CD-01 (+ Title)
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QA2: Extensibility

QA3: Availability

QA4: 000

QA5: 000
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Candidate Designs Evaluation for all QAs

Candidate
Design (CD) #1
QA QAS Analysis Q'A_‘J ?%D'Z QA57—_.C/ D1
QA1_CD-01 itle + Title
+ Title
Pros +) Description (+) ++
QAS-01 (+) p (++)
QAS-02 | 8 -) )
ons - - -
QA1
Performance
Pros (++) (+) (++)
QAS-03
Cons ) ¢ (--)
QA2 QAS-04
QAS-05 -(NA)
QA3 QAS-06
QA4
QA5
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Design Decision
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Architecture Design Description

Architecture Overview
Architecture Overview Diagram

Node Specification

Name

Description

User PC

Application
Server

Database Server

Execution Environment Specification

Node

Name

Description

HTML5
Browser

WebLogic
Serveri2c
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Communication Path Specification

Path Description

User PC - Application
Server

Application  Server —
Database Server




Structure View

Static Structure Model

Static Structure Diagram

Element List

Name Responsibility Relevant ADs
Layer1 -
Layer3 -
ol HXUE= A W5 E A4 UC-01, UC-02
HEFHF | WER U A F wolq B WSS FEFT ME R oju] A= g | QA-01, QA-02,
7o14) a1, FEf2, FEj3 5 A AT QA-01, QA-02E B4 5}7] 915} | QA03
o ME F= S 29 100¢
uc-02
Component2 QA-01
QA-03
Component5 gggg
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Component 1 Name

Component 1 Specification

cmp Main Server - Business Logic )

IRegistreMember IBuyGymPass

pl

MemberManager E

p5 pd p3
1

IMakePayment |IFithessDataAccess

IMemberDataAccess
Interface List
Name Kind Description
IRegisterMember Provided | 3¢ 7})& 8.7 3+ interface
IBuyGymPass Provided | ©]-&¥ F"vl& 8% 3}+= interface
IMakePayment Required | ZA]E 2% 3} interface
éMemberDataAcces Required | DBoll #7% 39 1o %13} interface

IFitnessDataAccess | Required | DBoll A% 3] EY2 A 1o A3} interface




Interface2_1 Interface Specification

=interface=
Interface2 1

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

Operation

Responsibility

op1()

op2()

Component 2 Name

Component 3 Name

o6



Behavior View

UC-01 Title Use Case Behavior Model

Behavior Diagram

Behavior Description

UC-02 Title Use Case Behavior Model

UC-03 Title Use Case Behavior Model

UC-04 Title Use Case Behavior Model

UC-05 Title Use Case Behavior Model
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Deployment View

Artifact Deployment Model

Artifact Deployment Diagram

Artifact Deployment Specification

Name

Deployment Target

Description and Rationale

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

o8



Artifact Definition Model

Artifact Definition Diagram

99



Artifact Definition Specification

<
Name Manifested Depends on Description and Rationale
Component
Artifact1 Component1
Component2
Artifact2 Component3
Component4
Artifact3 Component5
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Component Design Description

Component 1 Design Description

Overview

61



Component Structure Diagram
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Element List

Name

Responsibility
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Design Rationale

QA/QAS Relevant Elements

Description

QA1

QAS-04 | -
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Component Behavior Diagram

Component 2 Design Description

Component 3 Design Description
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Architecture Traceability Summary

Architecture Traceability Graph

Summary of Traceability Items

Traceability Item

Title

Description

Safety Case
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