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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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User Interface : Console(wire)
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System Feature List

(=
3| <
RS S S 3 >
Sal= 2 2 2 <
e3|0 0] ) ) 0
£|lo o o o i
(]
=2
m
- | %0 <0 oy <0 ey <0 Kfo Kjo Ko oy Ko
4 - = oF N i 00 ™ o o of N < qr
wﬁ =0 53 o N oF ulo i N ~| T F o o S <
__ of E_ g | - ey ol o N E T RO i€ W
oju Yo= = IH ~ | dn X o oF o o X | Tk B g o
S | o S .y = i 4r ™ =) % % L o = — Bl K
S | = e O I O - T B I~ N N N B R U ok o
3 N - =T I ST T N N Bl [ -
5 | o o i | oF N L I ol I o I B - T B - I Y
2| T Y osn Aoy i | A am | R g o 4| Zxd|Tuwmw Wi o’ 4R
a |« TEN | M | ROE (WY 5 AT 5w | N3 A F o < i =
< R R B I B S e R I I B ol T T O Bl BN w00 H
& mﬁ of | gr mu | O Ol =W |5 N 4r m_. &o4r | Mo 31 % | iH T N > <o
i I B = - B el e I IR O R A ol
e O I B BN =i = - B e s B O IO B ey
m~ o~ | FEORE 4K <™ | OF | T HEEF| AT |(FP| T W HIFT | THF
50 o = 70 5 o mr 7 xr oF RO
4r 51 4qr LY o N = 100 o [ AT w | T —
o (d H B3 i =
2 | I o i o o S — 4r Mo =3 o Jo = _ o | &
AT ol 1 T H
= | uo = | o W o o ko < H q._mw o= - = = =N = o
M= |« E 4r 4r o wo ) B 4r ST | 4r
< i il E E fuy o i i
N 5 |8 |z |3 2 2 5 5 S
2 1= = > > 2 2 2 2 2 < <
L L L L L L L L L L L
(2] (/2] w (7p] (/2] (/2] (/2] (/2] (/2] (7p] w




[a]
< o
< <
2 = 3 <
O] s S}
B 1 ! 6
O} = Q el
o} 10) b <
1 ™
N @ 0 < Q
o +0 @ Q =
<0 <0 %
o N
2o | M — ° o L
= | X & = GEI " X
= < 1o S I 1 _ lo
o | < BO =3 = ol o
Ho 2 X o s M ol & Mo %
T ~N Z0 N|o 4 T0 o Wo N H N <0
= | M o T <] . NI B[N = =< A o
o T | on n =T a < e o i A A s o o
o = _ 1o 1 ey —
U A I L = om0 | i o | BT T g n TN
o of | 3 ) o RO RO = ~ |~ Mo =< o fo o o
W o | oF N o oo o xo ®o ol i o o I Ly L o i)
= < == Jjo fo R =y o = L mo< T I U <0 0
< = = | & = | ®o M T 2 o | o o i —~ A = ok
of = o < o = 0 T o r ou u] < ol 1T
Ol jod — = ) 4r o KO i -0 M = iyl —_ ™y
K4l ol X o | o iH dojor o R ki ol = «e mi_ o w W o H o = ____ﬂ_L %
RS ol o | < o ® iy ~d o= | oM = X 5 Jlo N o ¥
od N g4 - T | & U 5 - Frop g 3 o | oju il -
v = ol &™ o nH M %! o o <0 M o “.“_H 1o T 5 oF ol i %o WI o R E“ﬂ u__m ol <
ol <l &1 i o] od o = oK o= 10 mML — o %o | ~d ~ w0 | N M- ~a
o= | 3 of | ®o XU o | I~ ~ | o o io o om OF 50 | & A T ol = N ol = 5
= I MmN x| X N~ | o T 4 o X o Ho o LI o ~ ot
X N N1 = J_M o 1 | 4r S KO i o = “___l_ S %0 4r ™y N o i[d] o Aﬂo or_._ oF ol -
_ EEIEEE wE ool T g a0 Hmﬂﬂ% = o |2 4 o
= h ~a == 1 = o -+
< Ho o _ % | 31 M Ro Bl R I ) ol 2 <o A | = hlx - <
_.___"_._._ _L_;Al M go o Ln_u Y A = _Huu mw__. ok o _._.A._ _._._._ A/ —7 %0 S ~O = =0
o Kz o)X ] N IS R R g 3 o %Mswoz
w S of | I < 1o o Ho T S| R x| o & Blh ¥
= X ~d on Ho = 0 = o X0 X
WL oM T < .rm D el _._uLI Zl_u %l W | o %o nr
fo X A 4 o <0 bl i X — Jo @
B 0 by = N ) H ._:M_ n o ]
o . 11 Y = oF K o o o e go Do
< S o) o o T T o ol ~ - &
_ < < < U iI < o X
7 _ = < 10 <d i N S X
(%)) L T s 0_ © _.AL _1__”_ 1 <
n LL : s o ~ Fn F =
7 w _ T S © m =
7 LL = [ o 0
%) ] = _
& L = 2 8 o
75) LL Aw A_n Q o
s % N = 0
n L =
5 |




SEMAT | w3420 |43 Y4+ dgg egd LMo | 4 BG-M-07
A Chnkin B o BIECEES
of X YsHe 7|6
SF-A07 | ngye AE | Taw AYe LE 4 YRE WY | 4 BG-A-04
H Y A A Ftof 2 4 It
°hg A U3HE 715
SEAD8 | yEQ3 4ref | SAANNM 2¥sHE WEYIT Yo | 4
HEHS | HEZE 2YY A0 AlAHO YRS
HE Y AET8E RYE s
SF-MAZ | oejojE 2 | A|AH UEO|EV HBE &, 430 | & BG-M-09
715 Hot BT HINE ASOZ 44X
Btof BajRrer A sApo| H&dte
715
SEMAS | cra olojE) & | IE T4 JfOR AAROREE O | 4 BG-M-05
A 4 GJO|E| & Ao 47

*I: Importance <<% & SI& L& >>

Domain Model

System
Desktop for Mohile for
Governments Citizens

Desktop for
Managers

—

Load Balancer

i =]
| g 1 Database
LA El | l
Webh Server |«
HEE MY
Al
EHE M y WE Gk
L E E i MH| A

IE=E B}
ana=s

o =4 NE

Databasze




Assumptions about the System



Use Case Diagram

A
Actor List

-FBg =M

Primary Functionality

Architectural Drivers

(s
1/
o
o
S|
a| K
G| o | —
S -
uo | "<
S|l
3| <
o | W
30 m:_ J NF
—x J
o o__= — o a_ol
4r| KR X0 | %0 | %o )
|~ T|T| T =
AR T
ol | T | o | Wo v
oF | T o | o | ou T
dr | o4r 4| 4r | o4r 3T
i i i il il AT
o | ujo o | uwo | ujo W
ENE ERERNE N
i
k|
e ol
%O | R’ | AT
0| & & | ar | W) go|
S| x| o "gE | WA T
Z| O | 1D o | w | 4| X | N0




Use Case List

Priority System
ID Title Summary of Description | b FeTE)ure ASR?

VCOT ooy, &5 | 2L & A YRREH ARG |48t | STV | O
2y MME | SERAYTHE 4
S5t Y= A
o

VC0Z 1 ag me 4| ool geE eyE sAol Y | B |4 | 3TN0 | ©
C o LE HE Y

UCO3 | ug »= of | MA7FAAROIN MEE B8 YRS |5 |5 |SFAOT | X
g 0|83 A2 A Sofl A&

UC04 | s o4 7| | Aol 2% A, Z¥HoIN 28 T4 7| |5 | & |SFU0S | X
£ 23] S A A-OA 7t 9t 0] 8

UG0S | sroar 92 | B T4 vroiap A A0 WH B A 3 |5 | 304 X

o ARIO) Mx|E Rt 93| HEE 2

UC-08 | 2ziztol ojof | @p7t 3 Bapof o3 ojof Mg |4 |5 | SFMO9 1 O
A | A7|5t0], YN LE T AAHS _
Ta e A | REE ST TS YRE 9Y
2

UCO7 | Aot 23 | AlA” B2|2P7F B8 T4 Jhojap Al2 | 4 |4 | SPADS | O
7|1 % 23| Bo| 27 7|28 23

UC-08 | o 2 | 2HATL thag RO §tolsto Hrof | st |5t | SF-M-04 1 O
A EolR Q| N U HE Y Y YRS Y YR
B2 8y | 5ot 4y

UC09 eism oy | M YRE HET Y Aa” By |4 | F | SEM0Y | O
A|AROM Y | ST YRS g 4
CRH

UC0 3 gy Al A2l YL BT s, & | 4|4 | SEN02 | O
27 2% T Y 225 HEHE MY SF-A-08

nJ®

*I: Importance (Business

24 D: Difficulty (Techniques 23d) <<4t £ 5t2 1 & >>




- UC-01FtHEL S5 £F MME S8 Hu M

Scenario List

Scenario Title Scenario Description
Main Scenario Ftoie 45 Y MME ST YR VY

Alternative Scenario 1 | g2 2cr A| Q 2 &} FAH

Alternative Scenario 2 | NiMo| M KE OlAl 0 2

Use Case Description

Use Case e, 45 Y MME B3 HE MY
Actor FHHEf, £ 5 2 MA
Description Jtmat, 45 27 MM 7T Al ARG A% YRES HY
Stakeholders | & Gr< 7HOat A| A8 22|z, Yot 272}, 23, H e
Preconditions M, A 7F S0 ZHA| Q= AFA| A AE

(A1) : Camera, (Ay) : Sensor, (S) :
1. (A1) tA30| A L47F= 7

A
2. (A2) :A30] ZLp7HE 248 914
Main Scenario 3.(A):SER2 7S A
4.(A):SEXSUS U

5.(S):A1, A0 A &S ot

N

=2 A1, A20| &

[SE AL A| 22 2]
6.A1,A27} M4 B0l S 2
Alternative 7. MHL

Scenario (A0 2 & 014
6.S0IM HPE Y2 2ol 2y
7.92 MK 80l 5 A1 A20|N HE AL




- System Sequence Diagram

Actor System
(Sensors)

1. SystemT = HAj HEHES Hi

1]

€—2 SensorgM| BEE SUC:E HEE Ha——

[SystemZS 2 HE A| 25 24

L2 System©2F A HEHE HEHE O M BoIS 9H_ g

€——3. Sensore A HEE PUCE HEE HE—

System Interface /

Operation Description

5,V5fé'/772§ A FE2 | e, AT E MM 50| 422 YESS System2 2 &0

/‘\

Sensor= 07 FE2E | MM FESS L2 UAS HUAMFAR7| A5t HA| SensorsS0f|A| =4

—
B FEE e | ¥EHEE WS,

System2.2 H4A4f F& | SystemO| 44195 HEES HUjZ| O A|[ZHO| £3{S Al Sensors HL
2 YHS: UV HS F|HHBES Y 2

o12 23

Sensor=9)7 F4&2

=
=
groipe Y E Mg | 20

SensorO// X XA | M2 HHEO0| O|ASH A E I QIS A| System2 SensorZ E &910j Cf

o = O o
250 R%2 Ha | 3 U8S For WL




il
mju

&a

0]

-
iiod
-t

g

= SystemO| &

Sensor

10
wl
o
<o

&4

3
=)
lof

104

5

A&




UC-02 u!

Scenario List

c
2
e
o
=
[&]
(7]
[}]
(=]
2
.
©
c
(]
(3]
n
<
%l
oTd
Thy
I_Io -
o |
A=)
o| T
KO | T
o | I
o | <
~
9
(] o
- ©
= c
Flo | @
o= (&}
512 |
c| O >
ol | =B
o|ln | &
n| c =
g |2
S <

Use Case Description

r
B4
o
i
el
=3
0
=
o an
U o o
o | X =
o < > 0 dn
o &w X0 < m_.Muo Ou_ &
m |5 o T =
XD X | X o o 5 =
<+ <= A= < 0
z ||| ZWW 5 X
! . = el
1o o [T Mz | " ) T
ot o &4 o
iy S I R T o
r I+ - o & - —
_ O I AL TR e - d o
o Tin |2 Fw s 5D
it EA R s L R A U - =
o | 7o | <I il T e i T RS
| T | g 3R o N
Wz g™ HWET g <
R |G| Hoap | g | WSS S w2
o | <l o H ||| 2 LTI | xTyal
Al (A g @ |<sade v |Fn 6w
(7] o
c 21 c = o
[«/] [e) (] (0] 1] > 0
& = = K c s
C | 5 - S | = o © ®
o - = o T
| < 2 | L8 c g8
> a | 2|8 5 <
? | a =




System Sequence Diagram

Syl

- 0
it

1

ik

il
oJ
ol
et
=
3

[FEHEMCIr 223 4

22T TE My

s

-

==
5

gz

T |n |z |@
= &0 mﬂ_u i
ol o _LM_ H
ujo E| hll %0
IA .,
o] ol <
3l uo Mm o
o nlo oX
W 4r o uil
4 o b RO
T o gl <r
20 o [m) i
c K io ot o
o T E| ~ T
2 | o £ | " =
5 | i N H
a 4r o o Y
o | o iofD o[
il i = Bl
%0 P A R0
R IR = |
TS| ~
s = ol = | H 0|4
il = | g0 Y IO
A go | tw <l | uo <l
<~ T | @ =<x|H < 7
drouo| oy ® | 5 <r ot
o
oy | o 20| R0 R0 oy
o H | & | ® o | o5
f RO | Mo mu | Ho T | H =
SR e |®
et H < o ~
-ana c e} o D_._._ ~3 __o_v
o| K =l
gg| )t &gy |
© .A.__u bl H_._ —
£ 5| < | ol %o 16
by —
Eg T |z RO g
..&0 RO | IH upo | 51
g || x| o
0 | KO il | T %o (i




uc-03 s

CERE

Scenario List

Scenario Title

Scenario Description

Main Scenario

Alternative Scenario 1

Use Case Description
Use Case WE HH 0|
Actor A"
Description SAZUM A Eotes L YES A 2”0 £85I R &E

Stakeholders

Preconditions

=l SAY, BEE, R, A LE B}
SAHO S YES 48 F SIS SH
UL YR 7| 40| LE GO H 2 7t SH

Main Scenario

(A) YR, () A28
1 (A) RRS HE(I4 T4, AS YN e, E2 DS 5)2 50 23
2.(S):AL0] M 275t YEE 712

3.(9): 718" HEE ALo|AH A
4. (A HEE H3 BT ADAA A B S0l 0§

TUE

Alternative
Scenario

(15 %2 0H3 EEYE 22 4]

5. (A1) : 15 RO 2FLFO|440] Y =7| £4
6. (A1) :S017] 0|40 QU&= RS HEE MY
7.(S): OfE RO 0| 40| YUY EA| B4

8.(5): 8% T2 YEE YOOI E A= AL0|A AT




- System Sequence Diagram

“ : System

u
|
[ ]
I
1
1
np
it
El
il

SoHsl B2 TR

v

T U0 F BT

System Interface /
Operation

Description

o4 U4, £2 IS

¥ 5 HE R

B 59 YR U4 e YL Y E2 DEY 59 TR

rot
oX
Hr

Q7% YE IHF 3

dE

2a B 5 AT

AT EEI B A2 B e TE A L-A FE




UC-04 11 & Tt 7|8 X3

Scenario List

Scenario Title Scenario Description

Main Scenario IE Chs 7|2 23|

Alternative Scenario 1 | zrmg| 7| 20| 235|2 A

Alternative Scenario 2 Ch& 7| 20| S A

Use Case nE ohE 7| B X3
Actor BEY, ALH
Description | 217t ILE YrO2 HIUT HZ g GR3
Stakeholders AR, B, 2/, U, A LR HERf
UL LS YU R QIsh WIS Hurare Aral
Preconditions _ ~ _
D5 T4 A ARI0| YA O R 25oto] M2 F Bt WAL 22 AE
(A1) : BEH, (S) A 2&H
1. (A1) : 22 52 HIZSE A0 AL A & 24 7| & 2%
Main Scenario 2. (A1) QY2 HEE SO|A 2%
3.9): 2HA A B YEMET) SS HIT2RE U § HE 7|5 23
4.(5):2e|d Us HL 7SS ALNA AT
[ZE 7IF0| 2312 Al]
5.(Aq1) : AlRIO| ALOf| A 2 Z2H BE 4 8%
6. (A1) :AL0| SOIA YE LF M
Alternative 7.(5): 42 EH EE GHOIE
Scenario 8.(S): YHIO|EE &2 ALO| 7 AHHY

[TF& 71 =0 Gls Al
5.08):F4 75 28| 2 HE ZE Y= HY

o
6.(S): H& I GT= HAIA dF




. Syslar

- o

.

1
’

r

System Sequence Diagram

"
Ar
wl
1
r
4l

ERES-

EEd

i
i
k0
L[

R Y
il

i

11}
M
L+
&
al
7|

Al

i
bl

L]

e |

S HESS LS HA-

2= T

i

IH;
Ar
id
1M
r

ud

=<

4r

i

o

o
~O i n
of — <
= = |
5 = o
| T i ul
c o A|_ ir o
QS | nr < 53 0
s |~ 4r o ol
S | 4 i dn an o
8 | o < & oy
a o E H ~ ol
E ol O By ;|
aT KO 4r &0 %O
ol o i o 4
gLl mr o oK i
o ~ E KM ol
. <r ol ol o0
< p o ujo Al_
ol o < o <
ulo E ol A gmo|o4r
3 aT U - & i
& o4 KO o] = | WMo
oH < of »E| A
- mr mjr i X
c| 4r 4r E au o
5l @ @ |m |u
£ 2| up o - v | o =)
£e E E o & o g
iy of o W o2
QV% od &0 | ol RO | od D .nr._A By

T o |3 d| < A K %o in




FE7F GH= A

5o

E

!

o
70:'_I_

ol

4r

Jn
Tl

X

n

&4

o A 2] %

—
—




UC-05 7tH|2} x| mpet

Scenario List

Scenario Title Scenario Description

Main Scenario 7t 2t 9 z| met

Alternative Scenario 1 | Gps 2 & 0| Z 2

Alternative Scenario 2 | zrH| A| AEI Q 2

Use Case Description

Use Case FrH| 2 @ =| Mok
Actor AHH| 22| A|AE
IE T4 HO|E A ARIO| FH| 2] A|ARIO| MX|E FtHE 93| HEE R
Description _
3
Stakeholders WE ZHH| ZE] 7|3, A AR 22|z}
Preconditions GPS A HEH7} ZHH| &e| A|AHIQM HAFH O = 422
(A): ZH| e A AH, (S) Al AH=

e
1.(S): L& T 72} A| ARIO| ZhH| | A| LRI FhH2t ] Y& 23]
Main Scenario RH¥ES U,
2. (A): | 2| A|AR0| 23

S 441511, GPS 2| YEE 23|3
3.(A): 23 H X YEE LS TS

7rO[2f A 2ROl A 52

[GPS A & 0] Z2]
2. (A) : | 2| A|ARIO| FtO|2to] GPS HEE A2 4+ Qe 22, 28 T
& 7t ) A A0 "GPS G2 O] Z A" AR & &g

[ A A8 23]

1.(S): L& T FHM|EE A| ARIO| FtH|2} 94| HEE Q25HA| T, ZhH| 2]
AMAFOM 227 HAY5H R3O 22 52| 4.

2.(A): ZHH| ZH2| A| ABIO| Q2 DA|R| S LE CH T2t A| ARIO| H &5

3.(S): ILE TH& FIO 2t A| ARIO| A| AR TH2| L0/ QB HhA U2l

fL =4 sl 2 23

Alternative
Scenario

N
op

ol




System Sequence Diagram

System

dH| 2] Al2E

1 713 9% HE X8 oY

2 ZE|EH YK HE | f——p

[GPs == n|Ef)

2 "GPS e O|EXr oA M 3

[MH NAH 98]

2 TH 2F QALK BEs——

System Interface /
Operation

Description

7t el 912 G2 23
2%

R
[>
I
o
ox
x
<
n
>

| 2840l 42| Ftoate] 92| YHE RHSHE Y

28 92| LA

&S T4 7o e Al AE

=

AH| B2 A AO| QYL FH2 92| HEE D
al
o

"GPS Y& O|=z" o

A HE

Qe |2t GPS YTt Lot

o [
"GPS YE O EA"OA A & d&st= 2

f

&, WF TE FHH et Al AE O

? oxX

YH LF OA12| H&

YH| T A A" 277 AT BR, olT F WA E Ls TS
Froi 2t Al 2RO M &5t 2 Y

g ThE i e A ARO| F Y HES AL™ Ao Ee L,
A
=

3. AJAE| TUE|FO|H S8 UrAE 0ra] R g







UC-06 2T1%}2| o[ A7Hoj Chet Ths HE MS
Scenario List
Scenario Title Scenario Description
Main Scenario 22 0] Aol Cfot T B A2
Alternative Scenario 1 Ch& 2 B 0| 22y
Use Case Description
Use Case SH2t2] 0|9 AlHO| Cj3t & M2 A2
Actor B
FAA7E Ea Babof Ofsf 0|9 4™ S AH7[5HH, SHAM LE T Al AH
Description B
CRBE Y UL YRS Y
Stakeholders SR, HY, A| AR 22| 2}

Preconditions

- = - O - iy
dat
Main Scenario ] B
3.8): 2o HE YEE HEH2E A5
4. (A):HISI0| Cr4 B H S 7 ESIT SHALO|H| 0|2 Al HIE £33

Alternative i
Scenario 3.(S) O " 0| EA" AR S HSE
4.(A): HSI0| QMO T4 HEHI} QS S U2l D, M B2 H3|5t




System Sequence Diagram

Systam

£ ®w P

..__
il

=]

Py

1

i

o) &

i

2. T4 Mt O ET] BfAIX|

T T = AT
1/ R uxu T
o R |
Y vl = =
- 1| of T o
U x| o %0 X
ol O K obl
N LIRS 4r u
110 M \L O_
o o | X :
RO < | S Pl
4r R i o
w3
s | |30 | X
g | K up | WO o w&r| X
= | H | T RO | B
g | o %o | mu o 7T | of &7
g | & 4 oo gu | @@ KT
G I O 4
2l o[ o o 0
< M_AIH U = o | of
o) Gy Mo | IR
= of | ot R
™ ol | o 4o | N H
4r su | o % ® | M I
CERE AR R
o o | < K| fuogm | 4r 3
E] 5| <X M| g 3| A
<3 W o ¥ | x| d
or [ om oV Rl | ou OF
30 8D | | FD o | ok | T mjm
-~ | d Ho | %O < 58 1t
= | o= e
m " AR M ~ no
£5| N ool < o
2% KO k0| © 1 o ;
= o4 g | = E = F
eg|2 |2z x ¥ =k
29 % |m|x|® G| "w
@ | "R W | A4 | oo ®
o of | X [ ok RU| {1 R | ok op 7T




UC-07 A|AHI 27 7|8 X3

Scenario List

Scenario Title Scenario Description

Main Scenario A AE 27 7|2 23|

Alternative Scenario 1 | = 7 ©|0|E{ £4f

Use Case Description

Use Case AMAHI 27 7| & X3
Actor Al AH 22| R
Description A|ABI M2 Z47F WE Chas FHH|EE A ABIOl 27 7| B R3|
Stakeholders A| AHE 22| Zf
1L AAE HE|2ts WS TE FiHef A A-—0| J2 &+ A HekE 7R
Preconditions Q10joF gt
2. WF T& Fr0ef A ARIO| 2O 7| S YHH 22 Y8 UojoF gt
(A) Al A ZEI A, (S) 1 Al AE
L(A) : A &8 |27 WS T4 A L-0| Z&510] 21 7|5 23] 7|58

M EH

Main Scenario 2.(S): Al ARIO] £ E 27 G|O|E{ & Al AR T2 20| A A&

M3t 2 BLH 272 ol

—

4.(A): 28U B FAES 2GS W30 Al

il

49|

8=

3. (A) t A &R R A7 2O 7|5 24010 A|L”S JEE ddetl,

A]

Jo

[ GOl &4]

1(A) DA AR Z2IZ7F 2O 7| B2 23| AL
2. (A) 1A ARSI 27 [O|E{ Q] YEIF &2AEASS THA|
Alternative AE o =
Scenario 3.(S): Al ARO| 21 HOJEf &4 3 EHI*IZI = Al

4. (A): Al A% 2|27 2 G o|Ef
JEERELIEE ]S
5.(S): Al ARIO| 21 27 22 5, Ba|Rf0|H Y

SR




System Sequence Diagram

3ystam
A& BE| R
1. EA7FE X 7|5 Ml
2 T 0o M=
3 EOT HE AL EYE

[=L WIVIH &4

1LEOISZ4 U &

ry

0

# 7|

T B A|E] ILA| —

System Interface / o
: Description
Operation
21 7|5 23| 7|5 | AAY BRI DE Ta A AR 2172 23] 7|58 MESHE XY
M
21 HoJH AHZ AMAEO| R H 27 OB & AL 20| A A Sst= 2Y
QA R4 ZQ £ Q| A| AR BRI A ARIO| Q2 B4 2L QHEHE 2HY
24
o
21718 23 U & | ALY BRI R 7SS 235D 2412 UR|sHE &Y
o A
EI MO &4 1L | A|£H-O0| 21 G|O|E| &40 Tieh F 1 HA|R S EAlst= 2Y
Ol AR EA|




23 DC2 HE U | A|AHO| £AE 27 HO|ES 2517 sl 21 BER MEetn, =23
22 AL £ A 25t 2
Yy 21 gy Me | AAYO| BT 2B 5 A AR HRI0H LY S WS 2HY
UC-08 ZRO|AM A FAZ QAT HYEH B
Scenario List
Scenario Title Scenario Description
Main Scenario RN 2HA o2 QA% HE Y
Alternative Scenario 1 | A at7 MM Q2 Y 72
Alternative Scenario 2 | =71 5 B 014l Q 29l &
Use Case Description
Use Case HEO M &AM o2 Ot HE 9K
Actor g4
Description 274 29| 4t o & &40
Stakeholders WS o FiH|ef Al AB 22| Zf, A 2K R, 2380 HH
Preconditions LA IE o YHtE| = HYE ot =3 &Qlst= 2
(A): 8, (S): Al LH
1.(A): SO &o|3t S0 H 2o 37 8Ol 2H S HE
Main Scenario _ B ) )
2.(S): 4l DBE} iL-§ T4 DBE & 3 o Q14 AL &l 83
3.(9) 1 EA AU AR HE
[Zd7t M 257 L 32]
4.(S): 44 DBSf L5 T DB A% U G|O|Ef I|7|
5.(5):IHi= Bt a1z F &2l
6.(S):AZ A1|A1 QEXME HL
Alternative 5 Al O 2ol
Scenario [Ba7r AR AN 2573 A]
3.(S): S E QAL A AR e ATt AC| HY
4.(S): MM DB} W& < DB A% 4! G|O|E H|7|
5.(S): N2 23 YD Z O
6.(S):AEHSH REYH HSE




System Sequence Diagram

System

A

Actor
[(Goverment)

i !
AL b LA
] —~
TP R e ﬁ 7
& ®OFE B9
ar o I, (N LD -
il fall g Y o o
ot ot = Mk B4
I U IR e
i - e A
B T om o= o ou
¥l e R B SR = R -
ok AL [
= &l
| y

o4 o iod
mw <o =3
x & )
53 = ujo
=0 —_
o 5 N
—_ 110 L_|_ .
= ol 5% ir
Q ol o o4
~u = EA .A._O
i |_z M %l
H o ~ =
%0 fr = ok
c _.__m_ ol AU KO
2| T i &3 i
2 | F H LY H
= o) o] T
(3] ol X X0
o | 2 — o
m 00 3 nE
a7 0 ujn ol
o <l uE o}
%0 < | 3
of W | DO X
~ 0| <o 0 ol | T
ol W x| X 4o | o
O Ty | B
iod s | O = | <
oT H oot | N IF| I
) KO Wl | X ®&O | od
= <o | %o | fp
L e R
% T | ok mRU| & %o | T
- Ry o
8 | So S &
.nna [ S ~J XJ A_
(] Q ~
S S R w._ ~
ET| Yy Ru Ko 3 o
g3 X g g Su X
[¢]
2O % P lyw N M
> | Ry Ny X loj O
[72] R =
Oy o | R X ELIIS




UC-09 t1 ST Q14| A ARIO|A 1 ]

Scenario List

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

Use Case Description

Use Case S I Ol Al A\| AHIOA HE BFY|
Actor HH S I Ol Al A| AH
Description T4 S Qe MM YEHES AMRSH M ST QlAl
Stakeholders g T FrHEr A AR 22| R, e 2 A;
Preconditions HSIO| B2 H HOo=2 Z2|5}Of &
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> o
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mjn
mjo
A

SHESO MY

)
Main Scenario 2.(A): il
I Yo EE 0| 8sto ez 21 LU DBO|

3.(5): % OIS AV XH5 Y 2
4.(A): BT QIAl YDAIE CHA| A% & ZTHE (S)O WS
5.(5): AT 2102 A U Hy| 2
Aternative | [z 5 914 ©F - AFRIO| YHE It 4]
3.(5): %% SISt AV X5 Y 2
4.(A): ST Q1A YDAIE CHA A3 & ZTHE (S)O WS
5.(5): ZI B Y AUYCR MEE O] 43 3 TEHZ B3 Y DBO 7|




System Sequence Diagram
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UC-10 1%

A% A 87 2%

Scenario List

Scenario Title

Scenario Description

Main Scenario

&

2
o
oot
Rl
N/
-
fo
oN

Alternative Scenario 1

i
-4
Rl
rf

kR
rir

=7t

or

Alternative Scenario 2

YH| 471 OF 2 Al

Use Case Description

Use Case OZFAMSEA B 0%
Actor Al AR 2FE|2E, 2] A3
Description WE Cha A|ARIO| DRI L QEJLEFAMSES E12 7F 2HH| A A0 2.4
Stakeholders | IS THe 7h02t A AR1 22|}, A2, W, Yyt 213t

Preconditions WE Ch& A|ARIO Q5 = T210| 2HAHSE AFEY
(Aq) D A 2B T2 ZE, (A2) : ZH] ©A, (Sq) : System
. . 1. (A1) T A AR DS RIS ZH & A A AHIO| 7[5
Main Scenario ) _
2.(S) A Aot 0 A HY A|ARYQ YA ER 22 TR
3.(A): 24| €Ol Mofstm SA| 23
[=+ A = &7Fs Al

Alternative
Scenario

4. (A1) 1 A200A 231 232 98
5.(A2) :Al0| A 1 7ts o Y M

FH| 237t ot Al]
4. (A): A AE10] B2| DBO| S4+2 7| 25t0f B
5.(S): 743 Z4500 T T OF3t 2 7hs 2% ZHAf




System Sequence Diagram

Actor System
[System manager)

| DEAY, I UE S Y HE—— »
3

2 #elgu A Y =T Y

[BFFHE =7 4]

A

Artor
(Equipment Store)

3. 27 93 =i »

[Ee] SHF oL A

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

——— 2 ZOI B HE S HE O Hey

4 =25 Jhs WEE HE

System Interface /
Operation

Description

System manager?Zf 2%t X|

FE T A Z2 SystemO| ¥ZE A0 T FE
== SystemOf H-&of0f L.

20/ F& M 2 & | System Managero| A 440 Ch3t HEot 27 20| 3t YRS
78 Mz TOF X ST,
27.0% 92 2271 A AR AL 275 @ A0 FH| BRI 2T 8% 921 B,

A|AES 22 DBOY | System manager’t £7%H 1% L{&O| ZH| 2|7t ofd Alof= 230f
S4 Y 2F FE H| 22 A2 A5 $I5{0f System T2 DBO| S4 Y D H Hoj ot
& eg Hastc.

B0/ i HE U of | System S{ABIY| §I510] 4A%E HE U A S QUL S0 1of
3 ope 272 T3t 4 =2 20| MAB0] M2 Of Q&Y




Quality Attribute Scenario

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




- QAS-01 !

2% WEE BRI MY

Performance Efficiency - Time Behaviour

Haw Ycenano: S EXH e Vel =2 #=24 3

Eojof &L

souren & riract
Stimulus |
= =7 ; > A
= 7| = "_'Ellall zfﬂ'f—'?_l‘ﬁ'_ p? o W E Cra Al
L nwarcnmant:

Refncd Secnatin

S UM s LESA fzec UL A

=E7EYR, 24T

Tl DE NI

—o: OF T

[ ospanse

Hespanse Measure:
HE 2 a0

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

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

1sec O|W &2 &t

o
=
Tragt A

WS FLEO|7| M=o CIOJE 27| o2 GlojoF &

Source of Stimulus EA4H

Stimulus AOO|E7I LR3I A QX
Artifact WE oha A|AH

Environment EZ2o| WQ3t A Q3 Hb7|
Response YU HE SAYLEZHNE

Response Measure H4E A

10| 1sec O| 0| &=

SAZOAM 1L

Summary of QAS
2oz

s YL A3

LQstHH 9

Al, & HEZ S 1sec O| L







QAS-02 Maintainability - Modifiability

Raw Scenario ; 950 L

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

LPR(License Plate Recognition) Porting

Source

System Manager

L J

Response

Refired Scenario -

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

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

System do not LPR

Traffic
enforcement
system
(Do LPR)

Fesponse Measure :
Zystem Update in 2H

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

QA Type Maintainability - Modifiability

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

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

Source of Stimulus

System Manager

Stimulus

LPR System Porting

Artifact

Traffic Enforcement System

Environment

System Do not LPR

Response

Traffic Enforcement System (Do LPR)

Response Measure

System updates in 2H

Summary of QAS

A AF EE|ZF7FLPR Al &

Ue BE o

J|->

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

A| AElO|| O|AISH I} 2 X2




QAS-03 Reliability - Recoverability

Raw 3cenario

AAB0| CIPE B AAHD 10T Y2 = 70 0
Source Ariract Responga
ofEg 2 AR o 1F Efa Tyt X MAH
F » s
HESIR Fnf R RENT
Fnvirmnmen: Rcsp-:n-r-sc rMcasurc:
MARD| CHRE My 1cE W =7, bolE
£4E 0 01%0]5
Refined Senario :

Alndo| steygo @R T LEYA BN YUS CEH

cr M.r..

o o2 oluld 22T S0 24= 0013 o6t2 %IIEF'}IDF

il
QA Type Reliability - Recoverability
Description A AE OF2 Al 102 O| W 0| S+t 1l H[O[E] £4d52 0.01% O|3l2 F4|
=iCt,
Source of Stimulus Al AH 2ol
Stimulus AlARNOHR
Artifact WE T FHH|2F A| AE
Environment ME[ATF A O 2 0 S I 07| X| Q7| A| AR CH20| 2ASSE,
Response A A0 MMz 211

Response Measure

MH| A& =41 A[7H2 102 O W, BIO|E &

I_

AAE= O
=22

0.01% 0|52 FA|H.

Summary of QAS

Al AB10] BLEYO] 22 &
2 10% O] 0 B35 1 0.0

L EYT Yoz

1%0[3t &4 ES 7

Qlslf o2 2 3%, A &H

S 2|3l OF BHCf.




QAS-04 A|210] Ho[E{H|o] 20

Usability - Operability

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

Source Artifact Response

Stamulus:

£ 7|5 50| HE 93 I oHwa

| o

AlD (BHIR -i P Cha oA | - 1 A AR
Enviranment - Response |.1-F'35-IJI';=:'
At Rod JE oE 7 A0 Weg BE ATCHAH R0
Refined Scenario:
sglof che Fle w2 HE2o a6 A 22 B Made] gojEdols 32 257 glojofp sict
QA Type Usability - Operability

Ap
>
[>

SUAE HIZF AIRO| B4 7|2 SO PRI WRY A, BE
29| G|O|Ef H|0| A0 23| g0 2 7H5HOF &

[m=)

Description

Source of Stimulus A2l (AR

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

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

Response Measure AlDlo]| Wast M HESHH G

Summary of Gas | SXE HIRE NEOI 65 1S 50| BaY 0f, BE T4 4 Ao of
ry 21




QAS-05 Installing

Raw Scenarin - A 22 ZHE0 ) Ao 2= St

Installing to a new environment

source

System Manager

Refined Scenario :

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

Installingin 15M and
Failure under 1%

Mone System

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

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

Source of Stimulus

System manager

Stimulus

Installing

Artifact

New environment

Environment

None system

Response

New environment do System

Response Measure

Installing in 15M and Failure under 1%

Summary of QAS

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




- 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 . .
QA QAS Design Candidate Design Approach (CDA)
QA1_CD-01_CDA-01:LB +Ct=AH +DB £%
. Al_CD-01_CDA-02 : Edge Computing + C}Z4 +
QAT: QAS-01 | QA1_CD-01 QAI1_CD-01. d ng + CHEAH
Performance DB Af
QA1_CD-01_CDA-03 : GSLB +Cr5A{H +DBAfYH
QA2_CD-01_CDA-01 : Microservice + Lt SA{H + DBAf

QA2: s

- Mo | QAS-02 | QA2_CD-01 QA2_CD-01_CDA-02 : Master and Slave + Ch3A{H +

difiability DBAFY
QA2_CD-01_CDA-03 : Modular + L+ AMH + DBAFY
QA3_CD-01_CDA-01 : &+= A H| + Active redundancy +
BUE Y

gg?gbi”ty QAS-03 | QA3_CD-01 | QA3 CD-01 CDA-02: C}= AH{ + Passive redundancy
+EUEY
QA3_CD-01_CDA-03 : = A H +Rollback + 2 L|EH
QA4_CD-01_CDA-01:SSO +LB +DBAFY

QA4: .

Operability QAS-04 | QA4_CD-01 QA4_CD-01_CDA-02 : MFA +LB +DB Afg
QA4_CD-01_CDA-03:SSO +MFA +LB +DB A
QA5_CD-01_CDA-01 : LB + Ct= A{H| + Cross-Platform
Frameworks + DB AfH

. A5_CD-01_CDA-02: LB +LC}= Containerization MH +
QA5: | ops0s | QAS_CDO1 | Sro-CD-OL e 14
Adaptability DB Af

QA5_CD-01_CDA-03 :

DB At

LB + L= Virtualization MH +




QA1: Performance

Design Goal
AMARZ YR B4 JE T WEs JES XSS I, &7 oo M. s JE= 2 ©
Of 7tH2fet £ MMEEE] MRS Z0|H, 1 F 7| 0| YES B& L= TH 2 &7

O 87T TR GES A LH0 23YstH, HOIHE +5 80| 51 Al
Of ofC}. B2 ¥ 8 S HY MHZ X2|5t7] O 0| ALBE LT MM E A& = US A0l
Ct. fLof &2 DBOIM 2{2|5t7| 0]2 §0| AL E 2 DB =4 & A& + U= A0

Candidate Design Approach List

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

CB N

Server-1 DB-1 /}

Server-2 DB-2 /

LB
Server-n DB-n }
CDA ID QA1_CD-01_CDA-01

Description SAHC BE P 2H S W MM S 02 M 2YUCH LBS S5 ELE £
*f°f01 gh=0F Lok, wE HEE Aotz DB A0 w2} S4|5H0 o2 7i

=A| Gof= DB= 7fo2fet £ S MMM
QFLf. OFEh, Z[FOf| Iref SAYOM 2 or= J &

ct
LBE E2fL S 2AMHOF 5I22, | 20| et R3S SHISLES SHt,
B2t 4 2% WA K2t 2FE T, 2 A& 2|0| U= DBt




Pros

Cons o2l M2 DBE 2 FollOF of= 0l2 &
Zt 2| 0| &= DBe} MH 52 AE o3 Z
CDA #2 Description: Edge Computing +C} 5 A H +DB Afd
—_— —45 —_—
Server 1 Server 2 St Server M
| N | E
CDA ID QA1_CD-01_CDA-02
Description DEUS ALHS EAYL 22 JB 7|BIN LE T4 FHE 2B O,
W=7 B0l & MEot7| sl Edge Computing +2& AFE3Ct A 52
o g8 7|20 §EE 8¥ed 4%, 8 712 7t7t2 Edge =50 A 2%
= FTe.
Edge == Z4HE DBO| AEE O3 MHO| Z4At AZE DB YEE HUF
2=
Z7| DBO|= 7tH|etet £ = S MM MFHE2 B JE7F HAEN. 18
11 DB ME 2| HEfO| Itet 24k 2 %fst= DB *F% 71&& ArE%tH.
Pros

DB &t 220 2 OFM A Z7}

L Q3f ujotct 7t7h2 Edge = EO0A 2|52 2 H|-E ZtA




Cons 27| 2% 889 Z7t
DB AFY 7|22 0j2{

CDA #3 Description: GSLB +LC}Z A{H +DB Afd

GSLB

DE Cha IE Ch& 'IHEHE i EE 20
A2 AlzH2 Al Al 2 HE1
L — L — L - Q5 A|AH
MM DB AM DB2 Chd: DB1 Ct& DB2
CDA ID QA1_CD-01_CDA-03
Description MHE Y x|0f wat F4t 8|5k, GSLB(Global Server Load Balancing)g &
Sf0] RIZ[, MH LB S& 112|510 WEA 2| 7t5 of £ MHZE AZEA
Oh ZF ME = M Y 2Ol Thef S2f5h= O B2 %2 & fIst l& A 2—3E o
S22 HiZ[50] £ 5 QUM 2l Y8 A LEE A EH, WA 2=
AN, B4 & 7HA 2 0] A0, DB M 9| {0 et 24t 7‘110“'&1@-
pros e Ecfifol a4l A&
DB =¥ A FL2E Mg 37t
SFLESl MB Ch2 A0 = QHH MOl 2§ 7ts
Cons 2J170| QH{F||E HHAl =S
DB HZE &HE o= &
ME ZFAZ Al 274U A 2R

Decision and Rationale

Performance CDA #1 CDA #2 CDA#3

Analysis | LB +L&A/H +DB | Edge Computing +Lf | GSLB +LEAH +
ID Title =y Z4/8 + DB AFE) DB Ape




OojEl &4 2 2 _
) = (+) DB 28 Hxo=
778 223t
|90l 2= MH wEe s 19 &r&hol|
+) X490 2= & B +) AH Q| AfElof €
as | Pros | AR S ) mag gojct ot | °
°© o DBOF 2Ys5t2z = 8H A2 7ts
QAS- | 5y _ 72 Edge T=EOj|A
01 °© vy g 37 EH
4 x2|stoR g Zha
- = o BAI8
c (-) 2] ME S DB & | () DB AFE 7|&2 of | (-) 27t 2Hs|=
ons
FEAZ O E = 7F %ol 44
Candidate Design:
QA QAS CD Description
WEFHE AL SAYI 22 Z& 7|20
N L5 @4 ¥RE 2WUS 0, W oo]
B & A 57| Y5l Edge Computing L2 & At
L. A Y o FR 7| M HE
£ 2¥Y AL, WY J| B 72 Edge L E
oM 2¥ 8 F3ert
QA1_CD-01_CDA-02 | Edge . E = SAtEl DBOj| HZAE CHE MHO|
QA1: . Edge Computing + | 7t 7 O 2 H 2 Z{CiHFL
Performance | @501 (Edg puting ZtA HAE|Of DB YEE HFH =0,

CHEA{H] +DB AFY)

= =] K=

Zrure S HEt AAEC, 12|10 DB AH
of AE{O| U2} FAH M Y5t DB AFY 7|42
AMgErLt.

[=)

27| 1% H8L F75IL OFHI LS Y&
U T YEO| MTO| 55t EY XY
YE ZAa3te




QA2: Modifiability

Design Goal
Al AR ZE|Z7F QQ HOoj|AM AlSHSHE LPR(License Plate Recognition) A|ARIS WS ThE A|AHLHE
Off O|Alet mf A &0t sofofal, A=l A[ZFO| A HotA| == off OFtLt. O| A& I W& FE
= ZY 90| 7t etet £ MM ZHE] MFUHS AO0|H, MY E ot 40| £=0| Glojof &2z O
A S0 S22 A2 +loHOF @FLf. O|Iff O A A[7F2 2A|7FC = 510 AT S EFof1L, Al Al
1h2 8 A AR S SoF A 2AHY o HASHH Al ARIQ| 7H2| & [ R
Candidate Design Approach List
CDA #1 Description: Microservice +LC}= A H +DBAFY
APl Gateway
N L
MM glojy A ol L |~® 21
7.4 - S 24
My, #e 2ol MH|A AU| 2 A ZE3| My|A
M| A M M = M
L J-
e L
AR #
CDAID QA2_CD-01_CDA-01
Description MM ZE MM, FtH 2 H 2 E X{2]§ Iff, Microservice architecture 3 Ej 2 HFOt
O35 MHOM S2E SEH2E *2|ot0] HIO|E & B2 ME 2 A 2 &
Al Bh= A 9| O|A] 2 8O|5tA ot A| AR FAZNS ERSti, Ol 9 43
AlZhE &0 A|LRQ| 712 & FA|RrH.
MM HE7F WebServer 22 ApplicationServerE £ 50 2™ API Gateway=
oI SHAQU S22 +WsH. 1 2 DB YESF SYot0 s HE A4S
et
Pros O|A Al7tE &0] A| AR [AtE 2
27 A HE EOI AL 2 St Al ARS| 7h2] 7Y
SA 0| ZHHYLE OHE A AH-Q| 2Z0|L} 0] 40| 80|
Cons S P22 Qo0 o0 2 Al =49 oz & L/
=32 HE E FHE S7tE A LRQ| 712| ot& 7Hsd




CDA #2 Description: Master and Slave + & M B +DBAFY

Master Server ‘

-

el Ol

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

CDAID QA2_CD-01_CDA-02

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

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

SEL LT

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

Pros O|Al A|ZHS Z0f A|ABIO| 7t2| B 7ts
SlaveQ| 27} S C}2 A| AEIO| 312F0|L} O[4|0| O
Cons Masteret SlaveQ| SA1 2| A| A| AEIO| Jtx| 5tk of AF




CDA #3 Description: LB +Modular +LC}= A|H +DBAFY

Load Balancer

MH 1

b el ?ls

FECHE

I |
I |
[ e |
| |

M3

A4

CDA ID QA2_CD-01_CDA-03
Description MM 2B MM, 7t Eh) 3 22 %{2|% L, Modular & B 2 gFo} %{2]5t0] 0|4l &
O 434 A|7H2 £0f A|ARIO| 7t2| & QZ|FtLL,
MM HE7F WebServer 22 ApplicationServerg Sslf 501 2H ZF A{H Q| szt
of 2t 71835k M2 Moduleo| 23 2 X2|5t1, 2t 2E2 Function 43 &
Coupling 10| 522 4345tct,
Pros 23 A|7HS ZO| 7Lt Z7| 510] A| ABIO| 7hx| B2
Cons Coupling E2F2 2 QI50) Rei4o| 85
ME{O] Modulef| M| BF 2{2|3t0 2 4820 HZSI0] A| ARIO| 7tx| 52t
Decision and Rationale
Performance CDA #1 CDA #2 CDA#3
Analysis Microservice + Cf& Master and Slave + | LB +Modular + Of&
D | Title Nbf +DBAFS | CFEAH +DBAFS | AfH +DB AFS1




() o|A Al7tE &6
Al 2R gHEte 2
o () Ol AlZtE &9
(1) 48 AIZhg BO| | Al2RI 72| B
Pros AL ZA St A& | 7t () Mo ehol
Aol 7t2| B (+) Slaveo| 27t 5 | 2oy X2 7ts
(+) B 430 =Y | TH2 |28 &l
s HYOR Ch2 A A” | LtO|40] O]
o
OAS- | o golLt |40
Hg 8l
) SEAYU £z
o= HE=+=T°5;<+ (-) Master?} Slavel| ling £xr02
2I5t0 S&5to &4 SAl R[S A] AJAH (-) Coupling &
Al ASHO 4o dr ol M
| =342 oj=ig H o 73| Bf2r of At ofof RAdY &%
Cons A () AMH <2l Moduleo
) 2ojol vjg o = (-) Slave 7|2|2] S4l N Zc wHasosz
— o o = M AH_I'QE ?_'?_l‘ }\E|3H I o —
yge s ALY | T 4830 25
o| 7t2| 5tz 7Hs - c
Candidate Design:
QA QAS CD Description
MM ZYEGAAM, 702 EE =g o,
Microservice architecture JE{| = BFOF CH= A
HOM JfE SEH2E Xst0 Ho|HE
QEE M 3 2| 5 OHA| e 2 0|4 g
80|57 3t0] A| ARIO| QAFHS BRSO
QA2_CD-01_CDA-01 : w lore = Tr* A:m e o
QAZIZ. ” QAS-01 (Master and Slave +| 29 + ° |[7tE £0 A LHS 712 & &
Modifiability 2|5t}
= MH +DBAFR) -
MM A EIt WebServer =2
ApplicationServer& &35 =0 2H API

GatewayE £5f0 =9
S DB YES S

s,

i
A
S

o




QA3: Reliability

Design Goal

A AR o EY Ao FEA0| il wWEA S4E + JALEF AN OF et 53], stEH
22 A= Qofl A|AHIO| TH2EH 7

=M, BIOlE &4 &
EM LY 23, 18

Ol £4d5 2[AofolH, A|AH” ST A7HE 2[aotd £ s A2

Candidate Design Approach List



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

2Y MH 1

Server Monitor Active
DE 1

Server Process !

Load Balancer \ Data Storage

23 MY 2 /

Server Monitor Active

DE 2

Server Process

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

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

Pros A

Al AR BT Q0| ME[A 24 7Hs
A BT 5HOR Yo 1S 4 T4
Cons A 2274 31 H[80| &8
4y U |AE40 B34 St




CDA #2 Descniption: C} = A{H +Passive redundancy + 2 L E| &

29 MH 1

Server Monitor Active
DB 1

b
b

/ Server Pracess

Load Balancer :f

(Heartbeat Sync) (Log Sync) Data Storage

=9 My 2

{Passive Node) r

y Server Monitor Passive

DE1

Server Process

CDA ID QA3 _CD-01_CDA-02

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

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

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

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




Cons

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

= AN

m0|'

o
[=]

30
ojo

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

=8 MH 1

Server Monitar Active Rollback

, DB 1 DB 1
; Server Process |

Load Balancer |

2% MY 2

Server Monitar

Active Rollback
DB 1 DB 2

server Process

Data Storage

CDA ID QA3 _CD-01_CDA-03
Description CHE AH] 40| A] Rollback A2 S5 ZH0f LA A| A|ARIS O Q] HAF A
B2 5| E2|s S 8350t BE M= B3 A|Zo| OPY ROl AEjE 27|
202 ZZSHH, ZHO HHAY A| O] A ZE AEHE & SO[7F 23 22 S3tCY,
Rollback #Al2 21 2| 7tz|0] RE 2012 D555t 1 A|ARIS O AE{R
O ZM HOJE] RANS XT3t QRS AAIZF BLEE A|AS
M| AEN S ZEAISEI Zf0f HhA A| £2F2{Q1 21 2| 2 8hg 2| Y5H0] w2 o
22 7H55tA| 3t O] 142 E5| AZEQO] H{ILt 22 GO #©7F 5O
2 Ol5f| A| AR ZFOf7} HHAHEHS M Q85IH, 7HTHSt MH o2 L B 2 g 2
M 4 UCH= 20| Q)




Pros YO LY Al WEA O HEi 2 5 7t
H| 80| AA =1L {tHt 43
A HEo HojH RE2EE |FAISIHM 51 7t
Cons =7 A 0| 29| O|O|Ef £40| &gt QS
Y EZOl o8 g + UL, S XY 4H0| 52
Decision and Rationale
Reliability CDA #2
CDA #1 -
- R - L B CDA#3
Anal 0= MH + Active ]
naly Passive Ct= MH +Rollback
ID Title sis redundancy + 2 LE{
) redundancy + 24 | + ZL{E{&
° ZE
+)P2E LEQN F -
) () A eyl
Alofl Hlo|E & 7t Lo (H) S HEOHZ
P T =e +) 0|21 O] Z Ab Ab
R () 2@yl gz, | POTH BE CH
B A|7t0| Ao B2 21 7t
(+) = Al7to] A< oF {0l 1 Fpe Z WEA FL 7ts
A|AE T} =)
QAS-03 o A 211
= A= () ™7l My M _
()= AE oz O
() AHE 227t F Al A|H A[ZE L/l £ 241 7
O|E =7 %
Cons | (-) % U QREA | (1) B A|Zt0] 4
() 28 FA RS | () S AIO] Y () AT 277} of
o 2340l 3 foz 2 4 9
H=2
o
Candidate Design:
QA QAS CD Description




QA3:
Reliability

QAS-03

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

B3)

CHS Al 27 0jA| Passive Redundancy B4l

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

3ol ME £7|5t8 £33t

=
=

=3
—

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

A

7

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

—
M2 AAIZHO R ZHA[SHL AL Of

3 ol e
o Ztof BL A|7ZtS Z A3SIT, OBl &Al
= FAI5I 17t8d& |5t Ol A3ty
of AL A=, O] Of7|HH = b5 AMH &F 0
M AMHIA FH GOl AEHA ALH 2ES
SHE ofH, 284 Yo 572 Holy ¢
HES WU = 3




QA4: Operability
Design Goal

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

Candidate Design Approach List

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

S50 (Single Sign-On})
| usmme |

o

c

112
fo
MH
ro
4r

—

iy
re
oH
i
pc]

Load Balancer

CDA ID

Description *TRZFQI 9_240| §o1 gnql stLtol ol

O_._' ofm

off AFEAF &2, B2 Het B0,
Ol 20{2H, D/PWE 0| &gt
IO A AFEAF =el, 28 H

S

=z

=]

= -7 =2 e

2 3iCH 27| DBE RE RS YR Y
 §

[

LI
o
o
_l,__
[¢]
>
o|n
o por
ofm
=0£
R
tu
]
ro
r&"
>
oto

Pros SSOE S & ¢1o] WGt Hojgr Qoo ulg MY




Cons

r0|'

ol W3 2012 BE DBO| Y2 4 UOIM EOke FHopy

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

|

MFA (Multi-Factor Authentication)
EEEETN

- iy a
[ AHEE QT ]
|

Load Balancer

LB 1

CDA ID QA4_CD-01_CDA-02

Description ArgAtel 20| 50|28, ALgAIS AR HOl HAE L VIR FEUC
DPWE §3i 2191 HCHH, CHE 215 Uafel WEE, OTP, 43| A5E Sl
Ar8Arel A2 g HILH 8 E AAME DB AFE S S5 219 52 7|20 /3
Lt 21 DBOY| 20| 7H531Lt. O W, E2HT £Ar2 {3 LB 7|2 AF&SICE.

Pros Ar8ARe| AR g 24 2t EHQI57| R0, 37 S2f BH o ot

Cons

|-O|'

FO| A1 EH0I0 2 BHLOl QRO A% Ths (A|ZHY £4)

=%
CH7| Al & 31O| A| AHIO| E2bY

—

N




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

([ measgy H ssmma  H  =o

orp 4 4% 015 |

Load Balancer

= =
DB 1

CDA ID QA4 _CD-01_CDA-03

Description AH82fe]l 20| 50128, A8AY & HO HAS HA iR FEHEC,
DPWE &3 2190 OIS, 2 215 Y2 WEE, OTP, YA A5 E &3l
Ar8Atel A2 SHEICt E5 MFAS 0|83 4120] HQIE AM8A[0) A& of2f
M ol Foj7ct. of2f DB Y2 AT, 2o MY S0 i3t St 7hs
2,
9l0 = 3| 8E AFAME DB AP S S3f 2% 59 71Z0f 25 LHH 2 DBY Y
20| 75 3IEE. O] f, EY #4h2 93 LB 7| &2 A&

Pros AP AR 2|4 2T 2 BHQI5HY| 20 QF%

| S

1# 9] Heot B2 o5 JZO| 7t B2 7HH

Cons 27| 15 H &

Decision and Rationale

Performance

Analvsi CDA #1 CDA #2
D | Titte | ""2YS'S | S5O +1B +DBAFS | MFA +LB +DB AfS

CDA#3
S50 +MFA +LB +

DB Afg




(+) AtBtel AlEg
(+) ALBAte] AIEZ | 24 2uAR &OlI5t

2| A 28 SOIGH7| U | 7| Uj2of oFH

=]
=
|
g9 2

Pros o e 2oar A
20, 57 bE Ho| Y3t B
EEH'%E%}' |_01|/ oHO - (+)1I_—‘I [ O:li
o 2t o2 Z20| 7tsolA
A& o2 7+
QAS- | 4 T e
04 FDB
z{ (') $_|' If'_'lgl +_|T="__ §—|J'?_|
H
() 3 ¥io| Wet 2of | 22 sfLfe] Y
2 2= DBY HZ | =™ s AMHAE &
cons of W2Y | 4% 75 (A 927 222
4 9lofM Eorel 3 | A
eFd () 28A A2 =l A
CRERINS
Candidate Design:
QA QAS CD Description
AMBALS] 20| SO{ T, AL A Al % EOl
HAE 2= 2702 L52tH. DPWE Sl =
291 CFE, CH2 915 HAfQl HEE, OTP, 4
A QIFS Soll ArgArY AR HIICh E3,
MFAE O|&dfl A1=0| &2l AFEA0 A = o
2 { H30| FO{2ILt. 62| DB ¥ Heh,
QA4 _CD-01_CDA-03 | EOt X3 S0 i3t E1p7t 7HssH2ICt,
QA4 = C o ==
OPerabiity | @AS-04 | S5O +MFA+LE +| oj0j= 518% A8t DB AFF S S3fl 2/

DB AFS)

=9| 7|20 o5l Lt+ZI DBO| 20| Jts 5t
Ct O] [, EGfI SAFS 95l LB 7|22 AL

Sk,

27| 45 H &2 sOolUHY, AL8A UEE &
off DBO Hiet #2f¢ Y22 o &~ A2 &2
OtO| Z3HE L}, E3F, SSOE S5l §F ¥ AZH
ALEArS Hejet s SHE .




QA5: Adaptability

Design Goal
Al AE 227 M2

AdaptabilityE = 23tC}.

o wh2t S2o| 4bo|5t
T, 3 A5t0] £ A

gl
=
[=]

A2 A, 0B, 44 52
ZF A

2!
ot=|

ZF
2

o
AHo DBE M M2 U @
cf. ol Al 289 Sre 2

ot A ARSI HI Y 72| & =

Candidate Design Approach List

5171 S2stof
4, DB2| 45
53g 4yl



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

Load Balancer

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




CDA #2 Description: LB +LC}= Containerization A H +DB Afd

Load Balancer

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

Docker \ Docker Docker Docker

Engine Engine Engine Engine

Server Server Server Server

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

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

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

Lt 2t0| 7t 242 (+0.0001ms)2 | 5t510f A| A
MM HE7F WebServer 22 ApplicationServerZ &
2 7H85E MHO| W2 E M43t 10 M= Docker 9 0f| A

DBO| YEE S0 LE T4 S22 £HICL

g_..
Jo
r2
%
[o
Ht

Pros 7% QA0 7kMO| M

[ =

Docker 4121 B8 4 &

Cons Tl et O] £ 7} O Tl H

e|7Foje 9 Al 2’ Y RS Ha
A 2 Al SHZO| ofF F

oo
o
N




CDA #3 Description: LB +LC}= Virualization A{H +DB Afd

Load Balancer

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

Server Server Server
o5 05 05

K4

AlAH 27
3| M|~

VM OS5

Wi

Server
05

DB 1 DB 2 DB 3

CDA ID QA2_CD-01_CDA-01

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

Pros I O E7F OF T Bl § 2
|7t O|5t] A ARS RAEYE H&
=A EY Al e 20| O

Cons VM T2 030| £7|2 9I5H A| A0 QUM T1X] B1Et THs A
VM D202 O| 2% 2 OI5t0] A| AHI H| & At4
234 8240 740l =2

Decision and Rationale




Performance CDA #1 CDA #2 CDA #3
LB + L& AfH +
LB +4& LB +C}E
Analysis Cross-Platform o o
ID Title Containerization A1Hf | Virtualization A5 +
Frameworks + DB Af
+DB A5 DB AfY
g
() 0% Hol=7t %
(1) BAY Qg A | (1) BEY 249 7H| of L HG Lo
Pros A ot fAd 71 | Hol M= (+) &#=87F 80l5t0
(+) QA 245 80| | (+) Docker 23 8| | A ARI2] R4 45
SHA| &t =R () ZA Ed Al ol A
o] 89|
e S
QAS- 2 (k) VM Z2=Ho| 1
o 2ot () 58 HE L7 | () MY DOol=7F & | A= <t A[AHC
=
o 7|s& st | of JHE H|E F7F FHE 71| of=f
c L5tz 23t () 2|7t of2ig Al | () VM ZR2I oz
ons
() 2ojof W2 Be | AR QUM 2L | R QIS0 AAH
& SE22 Ao M | () =A Y A SHE | HE TS
=l ol o2& () #3848 240 7t
4ol &8
Candidate Design:
QA QAS CD Description
BE0S,MH 7|7| £8,DB 7|7| 8 59| &
FoM S2s s I, 2&ES =017] %
St M= Dockerg 22 Ar&2fttt. &Z0
Y3FS ur| Ot Docker 0= 22 OS, &
QA5_CD-01_CDA-02 | 71 50| O Al £|0{OF 5110, A3 A|7t2 B E 7
QAS: B+ HF| ustAL 2f0|7t 2 (+0.0001ms)2 H|5tst
Modifiabilty | “*592 | Containerization A{Hf o wars
y auo o A|£B1Ql RAES 2.
+DB AfJ) MIA H eIt WebServer 22
ApplicationServers £3ff S0{2H LBE S5t
o 714 7t82t MHO| ES HEorl MY

Docker 90| M 23S {2|eftt. 1 = DBl

2E SO B Ta SIS LY

Candidate Designs Evaluation for all QAs




Candidate

Design (CD)
#1 QA5_CD2
a QA2_CD-1 QA3_CD-2 QA4 CD3 | 1z g
Q| 5 | Anal | QA1 CD-02 | +Q2 52 | +A|AHCH | +AF2t7t ==
Als | vsis | sxymopya i o B oA &=/
o 715 Z8 A = Al 5 DBOj| 2 A|
SYTsy A
H 2Z A
(+) H=MH | (+) SSO ArE
; . ; MEOREL
(+) DB Z& ot Actice /| Al 2F 2l <l
(+) AEN _ Dockerg &
Aoz o i Passivee DB | 222 0 i
AtgstE A 2 AtEst7|
g 37t £ AL8StE | EHete &5
28g 25| | 2o S8
pud] Sk I A 7t=3tO
s | D ERE W LT [ B R ossta |
orct 747t ) ClojE{el & | HY _
o ol L]
Edge L0 MOl A Z (+) ASH At
QA 2 Y S o 7t Hi
Q N xz|staz (D AIZHY 8] | 2zroA gt
1 - = o — =
A It i ] ~5to2 7Y
Per s H| R 74 24 =zoo|| | 3to] B2d
for - o O o 1 = - = *=|E|'H|_g.?:||'_/t
ma | 01 M 015 BB ot
nce
(-) DB Afd
X
() O[4I AJoj () O5 MY | () AREARPH|
ODBAR 7l | 7 Tl se mast| M2 A MFA|
Cons Y ZE - .. | () VMZ At
zo| 0j2i g D2 AZHo| | & HHOF Bt |
oojzig | g3tz f
ool AR b=z =M
2 249 2
Al 7ts
(+) O] A A7t
g 20 A2
"ol {A | (+H) W7l M
” o e |
(+) SguA | 2 2% HE &&st 1BE g HeE3d4d 2
= [e)
Pros | 8 & 22 | () 2% AT o 2, Rl | 7T | A7F 0]
H  MH| A7
7t &9/ = S04 | S0 MHZA I ol 0|
A stol Al | 7t 7ts °
QA ABIO| 7}z
2 (Q 2t
Mo | A =3




QA

Reli

abil
ity

S-
03

QA

Op
era

bilit

S-
04

(-) Update A| () ®7l MH | () Het &=
St F&st
Edge OFCt [t = o o34 =0l
Cons of 2k A| &
2 UpdateE o T AN =8 7t
sH O (=)
aysopgr, | T AHE S440] 5t
HFAH
=2 O
(+)  2ARE | () o7t (+)Load () MW7t =
Edge J1ZRZ | 2M3SH AfH| Balancer& Hzxoz Al
=8 LEot | &8 =45t Sofl Zof &
Pros ot | H 5Bz ™ A Ao A of, 2 MH
M2 2EE | Al ALARZ d3k Hst &
SoflA  HE | SHY TR ME S5l 7t
53 7ts. 7t S &4 37t
OFY U3
(-) ¥ Edge | (-)EIOE{Zt Al o= HpAl ) 54 MH
-1 Lo o
LEQF AFE | o2 AFEO | () TH7] MH oz ol 3 7t & MH
— I_O
DBE IZUEH [ S4E0 QU | W& Al A4A
aJ=E—; ot5 L 740 EM SSO Afsioj
Cons ool-J— IL|-—|°H = o7/ —|‘_rL XI'OH7|' HEFAOH
Of st7| W= | Al HIOIE| &
Al BE AL
EIvale] 715 [
of ZI7rAQl |3t 2780 B0 w20
e = | M A[ZHO] & Soren o
7t
ZeqALe | 29 49 st =7
AlZto| S7¢
3 +) A&AY
(+) 220 w e
AMESRA22
Uz 32,
) "AET A A Z  &Hol
()O_I_I-O JT’_%H—/_"\—}\l L7:|| = -
= 2 5+ sh7| W= = 53}
= 8%% AEl0] HE |710H, = ol e () EE 28
Al E% DpBRE| e oF 4e mest
Pros B U A7t A
20| 7tss 4 1o H | B2 AN
=] | |'o°f 5'—310|9—|—'?'— (_) —| H [e]
o=z H¥IO st B2 o | 7HH
Al AENO
&0 g ™20 7t
° 2 Jtssto
A ==
2505 JI




. () 2 Mo
() B840| | () = Mo ojmsr7|
Z0o
() Mo A | Uz %42 A | 2HIt A2 - i
‘ B EER
c 2E AP | 2, AM2HEY | B, passive | (1) 27| & o n;;yr A
ons na
Al Cloude] & | 25 A|AR [ MO ™I | HIE St 7l H O EI':
asas | "2y o |4 s A
= 5k O] AElE S
=3 O o (=] %OF UI?‘:!
(-H-) §_I_}7:17<-|
() AHE o | (DAgE o SO PSS s
. , oo | () BEH | ssos g3 | T
Z M 28 | 2 M 28 o Mg
Pros . ) 249 7+ | ASA #HB
QA o2 #EH | 22 A - (+)  Docker
: | q o] e o zto|7p & | 7
raal A [0l 3= [0l 3= o 23 v g A
pta| S- =
bilit| 05
y (—-) Edgeof A () 7] MH _
: ) () &Ye () 870 uf | (-)Dockers
22| Al 27 oo ¢ A ]
Cons ) TR OE 2 £59| 2t | Container Z|
X gkol 2 I | ol m
420 2 O] HrM Ity | o] WA
ot aAxrg | ., | SHAH 1S [

Y-

AT

S50 B MEFA
28 AEs || ES
0 - L T

Design Decision

Edpe Campeting. Microsenvice. ©H@ M. ©@ Combinertzation M= 08 AR L8 |

Carvice Tiar

Fazsive
Carver

—— % L} " I
I EER f.u_.+5|F-?;g'| M oL
| o | A3 I ] | FYES- ‘
SR HEFHE || =4 £4 e 2] '
et~ ey | T
Containenzation Containenzation || Containerization
SErver Server SEMVEr ! |
N
o ' | |
o |
¥
*
D8 Tier
— DBEME
: ———
e it =
— . < [ 12 -
D8 1 | DB 2 OB M
= S = - e = |
Passive | Pastive Passive
Da 1 DB M |




4.2" Candidate Designs E valuation for all QAs(consZ! + solution)

Candidate
DeSi%q (€D) QA5_CD2
QA2_CD-1 QA3 _CD-2 QA4 _CD-3 4 /‘/75_ o 34
2 fs Analy | QA1_CD-02 | +@& §2 | +AIARICH | +ARBAZE | o4 f;_/
sis A
+ G 207 7|5 mE A A =22 | DB EZA| ° =
159 o4 i
HE A2 A
() DB Afd
EXICE
. R () T5 ME | () ARSATL|
() DB Afs | () oI+ Al =2 gtast| A3 A| MFA =
Cons | 712e] of2f | B8y & | D0 0| g Lo g | O VME A
o o o - = = 23
= o og & oro| A3 oz e got2z2 rf
QA ° 2 940/ 2
1 Q | HFAH Jh
for | -01
{24
ma L= 1‘_’ _ Al 2 212
nce A2 25 | 133 Hay =0 golo MFA 4= A Z7|2 VM
oz A | AR - "Tlezame| T
. I = T=
Solutio | iy 510 o ay 2 ol 2 =z co| 5t= = VM o
2 Hf 2. Z2] 9|
n == Sl MEf gp[ C CT T o A A uH
2.9 DB | U U | |8 U E |
Loz w3
Y TIE M | B EY . Agzr |7
42|
3
() =Yzol
- te A 5
OUpdate A | 4802 2| () oy wguy | () 28 =S | () Docker 5
Edge OH [ 5t04 E3t5t
cons | a2 Undate SE°T | oto] 17 Al [ o of24go| | o sgo=
A
. Zlgfsﬁor ASHAT | sxe wy | o 4% 7| A 439
= B OIS | o) wayots | 54015t | ofzig &7t
QA =18 HEAH
2 =2 O
Q

Mo




API = MEeF O & 7%t
SR 20 71 M ZH A | AFEAF 83 | O|0|R|F Af
Gatewayo|| -
Ats Yool ofo| 22 A AlZH B & | Al ZE R0 | &5kl AfH|
Solutio C = = =
- EMEIIS | o | JIEE TR HAT Y| & dZys
g Z7tstof D,_;F;rf stn, BHAE | de Has| YHs| 2
= ol
wpgae | 07| B 8 M| 2753 | o Y 2E
°T 3t 23| 2 243
_ D;l—% - =0} RI=
O B2 gojer )T ES | () =y u
Edge ==ot () 7] ME | A Q1E Al
o2l AFEO 7t & MH
AFE DBE HE A 2A | 22 Qla
3 w40 Sl o] o=s5t=
BUE s} Az 3f 83| SSO AMHof
=3e,= B Yo
Cons i Qfso TR A| | RFOf7F  HFAY
A IpOfoffOf A HolEl & FOAM Al HOi7E A A4 A =
st7] 2o 70| ATHH | Al RE A&
7|ek 20 A 58 MH|
ij|-1-10| iy Ei 7l A O] E1|()1| Z-IJ.Ol
5| a ETHE) ogsqe | T S T
= T MO (=1
Reli| AS ENATR AlZFOl 37t
abil | -03
ity MO SSO A
Lazy Sync _
e N col Heartbeat = | H{E g3t
S A AE fr; EE__TL f; 712 3| 1, Load | Zt MH O] &
° = - -
Solutio | & F7ttO | o o] ofi, Mg i | Balancers | B ¥¥ 7t
n EdgeDB 4 | © oo, o | U8 HASH| & yof | o WIS
B 23 ZAl 7@;;; fl St ME 2 | MAl 2z2 | 222 £
(o]
Loleal | g oest | 2wy MY
- =0 =
2 d4d
QA | Q () = MHo|
- = T
4 | As oot g | © BEAHOL| () F M o
Op | -04 () Aa0 3 orz| o A | 2xor A1z ol Est7| uf
era 2g zge | Z T O . 20| 2 My
bilit &, MLES | F&, passive | () 27| 5
y Cons Al Cloud®] o =7t 4
QE A|AH | MHO M| HE Z7t
T w2y 5t - = == ©° 21 AS =2
HL O 71 ZJE-*O'i O‘IE.:I %' %E_-:!O”E =2 Oy [
Z N o MEoE g
= Fg o

3 o)




Solutio
n

Edge LE
2h 2o A
Al Cloud?t
oAy LE=

z Mg
passive A{H{
7t =3o| 4
EQ3 A=
At

=

=
= A
5 2%

poo@

Z Muet
passive A{Hi
7t =3o| 4
EQ3 #A=Z
= Argstk

2 4%

QA

Ada
pta
bilit

AS
-05

Cons

(--) Edgedi
M 22| A| B
2d g9

2oyt

() T71 M

(-)Dockers
Container Z|

2ol B4

Solutio
n

Pvom@ m
1A nE oM

|.|'|
_)J'_l

OCI & 4|
oz

Docker 2o|&
d= 0|1
Al 7tsd

st




Design Decision

-_ 5 550 B MFA

2w AW y
e | kD
] - | | e g |
Al=u - L
BA= A || | e
AlLE [ o g |
He a2 TR

wEEHs | | |
AE

FHHEE, =1
BE UM

| suszes J—,-| ot |.._| Euu|u.1.'|

—

o "'Enhb-uwl-w

M| BLE{Y A AMS 24 BUEY A AHOR 53

MH MEf A| APIGatewayOl| A AIL ¥1n2|=S &-25F ME o 2
2d A E YAo7| Hofl 3Lt B Ha ALE
DB A 7| 9| B 535H2 HR|517| Yol BLE{™H A AR £

HE 3
Primary Server?} Passive Server?] A4 F 2 ArE
=)

APEZF AT L 7|22 FEA UF



Architecture Design Description

Architecture Overview

Architecture Overview Diagram

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

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

API Gateway Interface for forwarding to the container runner to perform in response to

requests 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)
Various actions should be supported depending on the
Web Server Flask . . o - ) L
N situation, and it is easy to implement and modify, making it
(Case: Driver) Web Server easy to 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
WebAurthn encryption 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) y manages the server not to die
It is a management system that provides automatic
API Gateway kubernetes deployment and scaling of containerized applications
(increased from 1 to 30 depending on the situation)
Container runner Kubelet It is the default Node Agent that runs on each node and is a
key factor in managing containers to operate on the node
It is designed to manage large amounts of data between
DBMS Cassandra numerous servers while providing high performance without
a single point of failure
It provides a mechanism for storage and retrieval of data
DB NoSQL using less restrictive consistency models than traditional
relational 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
information 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
requests 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
(data required)

Request the necessary data from DBMS

SSO&MFA - DBMS
(flow)

Deliver the requested information

AWS ELB - API Gateway

Forward received requests to available API gateways based
on 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
necessary information

[DBMS]

Deliver the requested information to the container runner

DBMS - DB

[DBMS]

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

[DB]

store the information received from the DBMS or deliver the
requested information.

DBMS - DB Monitor Server

Send information that comes out while managing the DB

DB Monitor Server - DB

Send information about the current situation




Structure View

Static Structure Model

Static Structure Diagram
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Name Responsibility Relevant ADs
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TS YR MM S EOR TE YR E B QA1_CD-
Central R o oL 01_CDA-02
Server A B45 HdE L WM HES A 4st= DB
WE HE A AR RO Y e
Manager WE Cra A| AEI 2 A El = QA4_CD-
Layer -5 I:I_'I-—| Al— [m=} |_E‘le-7|- *l—l:IO'” -Q-ZO |;I = 01_CDA'03
- Component 1 SSO & MFA
Component 1 Specification
cmp - S5O & MFA )
|UserRequest
—od
550
— P2
IServefRequest
|UserRequest
- FI3
MEA
—1.p4
1Se rv%ﬁequest
Interface List
Name Kind Description
IUserRequest Required SHAE H|E5H AR & P H M IS Q3st= Interface
IServerRequest Provided A HOA d& HSHS =& Interface
IUserRequest Required SHAE H|E5E AR & Y H M IS Q5= Interface
IServerRequest Provided A HOA d& HSHE =& Interface




Interface1_1 IUserRequest

Operation Responsibility
Username() At&At2| O| &8 string()
UserlD() AEAr2| IDE string()
UserPW() APEA+2| PasswordZ string()
UserBI() AFEARS] A Y EE string()
UserHP() AtEAtS| HEZE B2 & ink()
UserOTP() AFE&AF2| OTP-E ink()

Interface1_2 IServerRequest

Operation Responsibility

2%

A

Access() H4HO 4 75 o & boolean()

Interface1_3 IlUserAccess

Operation Responsibility

AccessCategory() APEALY Het 2| =2 string()

Component 2 LB Layer 4
Component 2 Specification
crnp — LB Layer 4 )

ISErv’:—E{equest

Lt Layer 4
g W
IRegiopRequest

Interface List

Name Kind Description

IServerRequest Required OI=5 AFEAIS MHE H2E 75514 St= Interface




Region Tier2 DB AfgE A|¥ 0| ME YZE 37fst=

Provided
Interface

IRegionRequest

Interface2_1 IServerRequest
Operation Responsibility
AccessCategory() Ar&Are et B F-E string()
Interface2_2 IRegionRequest
Operation Responsibility
Region() Ar&Are Het BR 52 string()

Component 3 LB Layer 2

Component 3 Specification
cmp = LB Layer 2 )

iServefRequest

LB Layer 2

Interface List
Name Kind Description
LB Layer 40f|A Z|Fo| UE DB AFZY HYEES HMZH=
IServerRequest() Required Y °© e = =
Interface
IPacketSend Required A DBOA = d HE 2= Interface
Interface3_1 IServerRequest
Operation Responsibility
Region() AFEATY HIt BR &= string()
Interface3_2 IPacketSend
Operation Responsibility
RegionDB() Al DBOYM = YE7F FA U= string()




Component 4 APl Gateway
Component 4 Specification

IServerRouting

cmp = API Gateway)

IServerRouting

|perverRouting

Interface List

Name Kind Description
. . 7tHEtet £ Y HMOM St FEE HEEE
IServerReceive Required
Interface

IServerRouting Required A 2|9 DBe HEHE HEPFHr= Interface
IServerRouting Required 2|9 DBO HEHE HEEI= Interface
IServerRouting Required 2 Z| 9 DBO HEE HEHr= Interface
IPacketSend Provided LB Layer 20| A 4 2 & A Z5t= Interface

Interface4_1 IServerReceive

Operation Responsibility
Sensor() AYHSTI 4 E HEE sting()
Interface4_2 IServerRouting
Operation Responsibility
MinRegion() 2|9 DB HEIF E7Ql+ string()
Interface4_3 IPacketSend
Operation Responsibility
RegionDB() A2 DB Y EHE 535 2|H 9| DB A 27t &7 string()




Component 5 DB Manager
Component 5 Specification

Interface List

cmp — DB Manager )

|IServerRouting |DateFlow

p1 p2

DB Manager

P3r—

|DataReceive

Name Kind Description
IDataReceive Required DBOJ|M 4 E & M EHr= Interface
. ) Containerization ServerZ 0|2 4 & DB B 2EHEE 59 4
IServerRouting Provided _
HE HEstE= Interface
DB MonitoringS $J5ll DB AFY Q| MM 1p 2+ H HE 25t
IDataFlow Provided 9= eTEeT EmemE RS

Interface

Interfaceb5_1 IServerRouting

Operation

Responsibility

MinRegion()

22| DB Y &7 FAHUE string()

Interfaceb5_2 IDataReceive

Operation

Responsibility

MinDB()

AR HOM T4 24| B, T 32 sting()

Interface5_3 IDataFlow

Operation

Responsibility

RegionFlow()

42| DBOIA Xtel M2 S0| 2Tt HE5H=R| AEIS string()




Component 6 DB Monitoring
Component 6 Specification

cmp — DB Monitoring )

IDaﬁReau It

I,:“I_I

DB Maonitoring

P2r—

|DatlaFlow

Interface List

Name Kind

Description

IDataFlow Required

TEES el DBOM 2= YE(DB =Hi 5)

IDataResult Provided

Monitoring 2 2 & Y

AMH 2 AE5t= Interface

Interface6_1 IDataResult

Operation

Responsibility

MonitoringRegion()

A9 DB AfE 5

©| monitoring ArEf £ string()

Interface6_2 IDataFlow

Operation

Responsibility

RegionFlow()

22| DBOM 2t20| % 8 50| |1 25h5H=2| A4Ef S string()




Component 7 Enforcement Information Server

Component 7 Specification

cmp — Enforcement Information Server

/|

IDataResult

pl

Enforcement
Information Server

ataResult

Interface List

Name Kind Description
IDataResult Required Region Tier0| A DB Monitoring?] Z 1} &£ M 24t = Interface
IManagerRequest Required Zte| 9] @3 & A EHh= Interface
IDataFlow Required =2 DBY A EHE M HHI= Interface
IDataResult Required Y MH L =2 DBL| Monitoring 2 & {2 82F= Interface

Interface7_1 IDataResult

Operation

Responsibility

MonitoringRegion()

Al DB AFd 52| monitoring 4t

£ string()

Interface7_2 IManagerResult

Operation Responsibility
ManagerName() He| Ae] 0| &2 string()
ManagerRequest() 22|29l 23 2 string()

ManagerID() #2| 22| IDE string()
ManagerlP() H A9 P& ink()

Interface7_3 IDataFlow

Operation

Responsibility




AllFlow() A= DBO|M 2tFe YH, X4 JE 50| B=H3A| SHE
Interface7_4 IDataResult
Operation Responsibility
MonitoringAll() 7=+ DB monitoring & Ef £ string()
Component 8 Monitoring Interface
Component 8 Specification
cmp — Monitoring Interface )
|DatpResult
p1 L
Maritaring Interface
Interface List
Name Kind Description
IDataResult Provided SU MH O EUEH A& MESt= Interface

Interface8_1 IDataResult

Responsibility

Operation

MonitoringAll()

Z|< DB AFE 52 monitoring 4B £ string()




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



Deployment View

Artifact Deployment Model

Artifact Deployment Diagram

Artifact Deployment Specification

Deployment Target
Name Description and Rationale
Node Execution Environment
Artifact1 Application Server | WebLogic Server 12c
Artifact2 Application Server | Ubuntu

Artifact3

Database Server

MariaDB 10.4




Artifact Definition Model

Artifact Definition Diagram



Artifact Definition Specification

<

Name Manlfested Depends on Description and Rationale
Component

Artifact1 Component1

Component2
Artifact2 Component3
Component4

Artifact3 Componentb5




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 Iltems

Traceability Item

Description
ID Title

Safety Case




