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1.3. T2 ME A U Nl L2 JlA
1.3.1. Phase 0 (03.13 ~ 03.17 5%')
Az =8 L I8 S
SH 1 2 XH2023H) 03.13 03.14 03.15 03.16 03.17
DI IONE=ErS| 52
= 2 Phase0
o NZ &Y O ZHH
o UL ERstetd Y J|& &4 (service, infra, cicd, monitor)
e service J| &2 Nl XA infra @ A &4A
e infra LTPAMUH LH infra I A &H
o LSS M2 TOIA Z2HE x4 BA 2HH

1.3.2. Phase 1 (03.20 ~ 03.28 8Y)
JI2HOHAE MEBIA RS L JISH0l olZe REHOZ HIAE HHIAE Jts &
Phase 0 0l Al &Igist D120 XEAH D280l JIs0l s&EE = U= 0

CHAH 2 At 03.20 | 03.21 03.22 | 03.23 | 03.24 | 03.25 | 03.27 | 03.28

NBIATRS | 343 ,J18(22) Backend test API, Frontend test Page(62!)
olmet=x AWS(EKS, RDS, EBS), service dockerizing, Permission Setting (8)

I 3 Phase 1

infra 2 20l ¥ = infrastructure 7+ &

sevice test code & & 2 HH i (test frontend, test backent) H A &
infra 2t & network , authorization, storage & 2|

infra 2t 2 HA(High Availability) , security - &
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c

I HE MBIA Jls o & el 22t CI/CD, Monitoring 780 & 2 0M &d
Or= 2l &l

AT 03.29 | 03.30 | 03.31 | 04.03 | 04.04 | 04.05 | 04.06 | 04.07 | 04.10 | 04.11

I L= [ES Back,Front J|s & 2 2 & H2| (7))

Cl/CD Argo CD /#& ¥ Jenkins pipeline 2 =(72!)

Monitor | Prometheus, Grafana, Thanos, Cloud watch /2= (7<)

SOA JIZ2 A, PPT M Z(32)
H 4 Phase 2
e Service 1 & (Backend API, Frontend Funtion)
e CI/CD Pipeline & (Z & 2 & Jenkins, EKS 2t & argoCD)
e Monitoring Service &
o IIEH 8 (Kubemonkey, Prometheus HA)
o MY IUZNE Jl= A, ZH PPT, 24X

1.3.4. Phase 0~2 Gantt chart

=] 03 103]03(03|03]03|03|03|]03|03[03][03)03[03|03]|04|04|04]04]04]|04
RPN, . . . . . . . . . . . . . . . . . . . . .
1311415 (16|17 120 | 21|22 |23 |24 |27 28129 |30(|31]103]|04[05]|06])07]10

52
REES 15

olma} 82l

Cl/IcD 7

Monitor 7%

SDA 3

= 5 Gantt chart
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ctolEdicl & ZeZ 2

1.4.1. Service ENV

1.4.1.1. Database

Name Version | Usage

MySQL (centos 7) 5.7 localhostOll A JHE X HIAE E&

MySQL 5.7 (RDS) 5.7 oluet = 22 0l= At2 € & H ABIAAl O

i 6 Database env

1.4.1.2. Backend

Name Category Version | Usage

Java language 11 java programing language

Spring boot | framework 259 java web framework

gradle build tool 2.0.6 Groovy J| gt java build tool

jjwt library 0.11.5 | Java Json Web Token &S 3t & 213
Hibernate framework 53 JPA Hibernate 24 &l 2t Hl O Z
SCryptPassw | class Spring Security2| Password Encoder = ot Lt
ordEncoder HZEs 44 &01E

= 7 Backend env

15
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1.4.1.3. Frontend
Name Category Version Usage
Node.js js runtime 18.15.0 node.js 2 & & AlEH
npm package 9.5.0 node Ii 2| X| 22| &t
Vue.js framework 3.2.47 Groovy 2| Bt java build tool
vue cli cli 5.0.8 Java Json Web Token &S 35t & 21 E
Vite build tool 298 ge &7
pinia framework 2.0.14 AEQ ctolEeel € &Ef2el Zd A3
axios http client 1.3.4 restapi RLE &
vee-validate | module 4511 Sesd IANEE
bootstrap framework 5.2.3 css Lol 3

X 8 Frontend env

17
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1.4.2. Infrastructure ENV
Name Category Version Usage
Helm Kubernetes 3.11.1 HUIEIA T X 2el A,
Package EKS Z2HAH HE2IAHO0IE BHE & 22
Manager
AWS EKS Kubernetes 1.24 AWS ZHUIEIA 22| &3
Manage
Service
AWS RDS Database - MSQL 8.0 &! &
AWS EFS File Storage | 4.0 o gt 35 AELAX
AWS Domain - THooIE S8
Route53 Service
Docker Container 20.10.22 |[ZHOIH Ol0IX ¥ &
Service
H 9 Infrastructure ENV
1.4.3. CI/CD ENV
Name Category Version Usage
Jenkins Cl/ICD 2.387.1 Cl/CD IOl Zetol 24 2 d &
ArgoCD Deploy v2.7.0-rc1 [EKS 21 AH BHE
github Code 2.39.21 Jenkinsfile, Dockerfile 2t2| & EKS @ E XM E
Manage 22|
Docker Hub | Image - Image 2 c|
Repository
18
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1.4.4. Monitoring ENV
Name Category Version | Usage
Prometheus Monitoring Tool | 2.42.0 | AIAHIE OI0IE& 2 metrics =&
Grafana Monitoring Tool 9.3.8 | Prometheus HIES X2 Al 3t
Thanos Monitoring & 0.30.2 | Prometheus?| NItEd &5
Logging SLIHE O™ &I ME
MinlO Object Storage 5.0.7 | Prometheus?2| Object Storage
AWS CloudWatch | Monitoring Tool - AWS 2lAA DLIEHE
H 10 Monitoring ENV
145 T2ME pe| 2ot
o E LA (Waterfall) 44O T2ME Dip| SHES N 5104
L2 HMES ASHCh
o RSO AV HRLINOIAES A HLYES T2 ABHD
e =24, RIE Bl 2802 ARLIAOIES
S Xl etCh.
e Jenkins2t ArgoCDE 0|Z&t CI/CD 0| Z2telS Solf &4
DEEXNSHCOZ 8 HAEGHD, tHEol= &Y=
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Category HR2OY HE ZAN S =T G3M
Manual + Utility 1.1 2023.04.07
ANSstot HEMH, HIEEAH, AHIOIE A, 2 AH S
L= XAISELZ HHEZE & = UAESF K& et
1.5. 228 E J|f& it
1.5.1. & & (AS-IS)
o SAO =HAHEE O 1LP g EEE L3lote S AL =Z

o =ZUFHO| E2VIE JIUcl=U Al2tS TE AIOIENIA 2H0F .

o SIMES0| X352 A NSHO M2DEE 510] Al £50}
01 HB{DE XIS,

o
o 0
0)
0z
0

o FBUE IV SN SBUBE G, $ DB Zaisis
So| J 02 UG Nt HEHEI U M
LS S XI= SO SMF LM 8

1.5.2. M4 L IS (TO-BE)

o U2 EEE X2l = U
NESIEES 2 REUDIE= =

o [t==2 BN = =2etall UIOIEMI0IA 45 2N
HAI AHE =&otA HHE CI0IH 82= A&,

o DEENCOUSH ISO2 MRDES 51X LOIE KL ol
MHIA 01201 bS5t S0 AlARIS 2512 Z2.
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Category H2NY HA =N xS =83d G3M
Manual + Utility 1.1 2023.04.07
o FLAH J|ZH =ZAH Ot D2H0 XF AHE
CEAHLEGIH |ESE AHIA 0|2 L AIAE XIS ZB2E,
2. LN E ||=

2.1. Service
211, KA D& 2 A
2111 3 ¥ =55
AN EFoZ e +HAE FHQ I S0 X= AHIASE SHZ PEG=2S
SHZ H0IH, ZZ2XEQ AH|IAL SH L= Z2 04 HHE ZYHLYAIE JotD
230 S A RS
2.1.1.2. ANHI A &N&H T2 JlA

1) MHEIA JIE

2) diolgdioras g

3) SHAE &Y

4) T2EANCS A

5) CIZCIEN B o2t MY

6) &M & A
2.1.1.3. MEIA JIE(ODIsE )
CIE Uistn =20 EE2 MHIAS=SHlW ¥ 2406t 2R8tJssS Eelstth

» =L ME IIs

s Z0)|s

» WEE =8 Jls

< 3R JIs
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Category d2mY HA ZAN S 2L
Manual + Utility 1.1 2023.04.07

G3M

ZBt=2L Jls
AZ2HOI &5 =2 AMFEOl Eel= Jls
dol dd Jls

FIlssS0l e F2E M3Bots Jls

R K2 R? R
0.0 0.0 0.0 0.0

2.1.1.4. MHIA J|2(Use case)

@M Zelet JIs=E 2183 ol Jls= #&ot=0 A A ADMIN I USER 2 & ALE Xt
t

n}\
S22 LSO MEIAE JI=IS

H = ALCH
ADMIN sty WA, =200 28 e stdlsS 22|g = Us HEtsS AHES
USER Ustul st ZolE S + Ues dets I AL
22
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Manual + Utility 1.1 2023.04.07
USER
12 1 service usecase

2.1.2. DB
2.1.21. QIO HIOI A &t H
HIOIEHIOIA AZTEYHE=E MySQLEZ ot &S GtAH & ALCH.
Ol T2 MENA MySQLL Z &list O|F= &l 2es0l =2 ¢

=
2EAHA 2t HE TIOIEHBIOIA JF GIOIEHBIOIAE HE ot H8ot=
SEH0|ct) M2, =22 2HE U0IHUIOIAS SHA LEAA
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Category d2mY HA ZAN S 2L G3M

Manual + Utility 1.1 2023.04.07

Ol AZMN fF22 AIE Jtsotdl Lheket 2S MMM ArEE = U0 B2
AMNEXE DPIID U= MySQLS MEASHCE 2l == J1E0] gt Al

CIl Ol E4 Bl O £ F%ﬁ”ﬂ S = CHE OrolZ1diolE AlOll dlHetl A& t= D
25 %

&
Sl I*I*OE 2ok 0 MysQL g = ot = of ALt

Lot DAY R4S S otlls HE IO, MySQL 8.0t 5.72] H&E = HIWoll 28 A
=S otLIZ Hoted ) ;AL 8.02 HEO| HAX L T2 HE JHE XL 8.02 AHE
d80l 810 =Al 22 0I%01 UXot)| 02 X €2 8,5.72 S50t =2lbes
CHEOl UK QAIHE 20AH 2= &= U= e A0t D*EF': S0l JAOA 8lH
220 U2 MysQL 8.02LH 5.7 HECZ T2 ME DBE & olJ| = ot L.
MySQL 5.7 (centos7) localhostOil A JHZ R HIAE E
MySQL 5.7 (RDS) 01T} D= 242 0|5 AIR L AX MHIAA O/

H 11 E2HENW M ALES S DB system
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Manual + Utility

2122 0O0HHI0IA 24

2N Jl=let UseCase E JIBF2 2 HIOIEHIOIAS 46t

admin_id int 1 major_id g —
admin_admin_id varchar major_name varchar
admin_name varchar
admin_password varchar
,-I‘L professor_id int
_ professor_name varchar
r_'L user_id int major_id int
student_id varchar
email varchar AL lecture_id int
password varchar lecture_name varchar
major_id int S—- major_id int >
credit int lecture_credit int
have_credit int
take_id - created_date datetime
S e ,—|—1 lecture_class_id int openTime._id int
. . *
ecture_class id a— lecture_id int ;—" start_time datetime
T I ;_J professor_id int ;" end_time datetime
lecture_class_min int
take_id ik lecture_class_max int
take_credit T lecture_class_people int
take date datetime lecture_class_period int
lecture_class id i E"‘ lecture_class_week int
user id i E"‘ lecture_class_explanation varchar

dbdiagram.io

—_1& 2 DB diagram

https://dbdiagram.io/d/641d702b5758ac5f1723d69e
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Category HRIY HA ZFA xS 3L G3M
Manual + Utility 1.1 2023.04.07

2.1.2.2.1. Admin Table

Admin 2| 325 E2 HIOIS

N
admin _id int
admin_admin_id varchar
admin_name varchar
admin_password varchar

12 3 Admin Table

Column

experience

admin_id

JIE91

admin_admin_id

ZCIAIS idE AtE

admin_name

admin2| 0| S

admin_password

bl

Bl , 2 02IAIS] pw
2

12 Admin Table
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Category HRIY HA ZA =S =
Manual + Utility 1.1 2023.04.07

G3M

2.1.2.2.2. User Table

E
user _id int
student_id varchar
name varchar
email varchar
password varchar
major_id nt 3
credit nt
have credit nt
created_date datetime

& 4 User Table

Column experience

user_id JI 23| | take_lecture, cart_lecture 2 CICHE 2|
student_id Z£02Al9 id&2 AFS |, User st

name User2l 0I& , st OIS

email ormg

password BIZ2HS , 2 021AI2) pw

major_id & SI1D | major.major_id 2t 2 CHCH 2t |

credit ZI =& s &

have_credit ST =28t 220 sty &

created_date
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Manual + Utility 1.1 2023.04.07

2.1.2.2.3. Major Table

= 13 User Table

- major_id int -

major_name varchar

—_1& 5 Major Table

Column

experience

major_id

Jl=23| | user.major_id, professor_major_id,lecture_major_id
CHCH Y 2t

major_name

N2 Ol

— O

2.1.2.2.4. Professor Table

=2
o

1l
i

14 Major Table

professor

professor _id int
professor_name varchar
major _id int g

12 6 Professor Table

Column

experience

professor_id

Jl=23| | lecture_class.professor_id CtCH

no
il
X

professor_name

&dF 018

major_id

& Z1D | major.major_id 2 2 CHCH 2|

H 15 Professor Table
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Manual + Utility 1.1 2023.04.07

2.1.2.2.5. Lecture Table

E
lecture_id int
lecture_name varchar
major_id Nt 3
lecture_credit int

12 7 Lecture Table

Column experience

lecture_id JI&39| | lecture_class.lecture_id CHOH & 2t
lecture_name 22l 0|1

major_id & SI1D | major.major_id 2 2 CHCH 2|
lecture_credit 2o std

I 16 Lecture Table
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Manual + Utility 1.1 2023.04.07

2.1.2.2.6. Lecture_Class Table

lecture class id int
lecture id int 3
professor_id int a

lecture _class_min int
lecture_class_max int
lecture_class_people int
lecture_class_period int
lecture _class week int

lecture_class_explanation varchar

_1&l 8 Lecture_Class Table

Column

experience

lecture_class_id

JI 23| | cart_lecture , take_lecture CHCH & 2|

lecture_id Z 21D | lecture.lecture_id 2t & CHCt 2t H|
professor _id 1 ==1D | major.major_id 2t 2 CHCH 2|
lecture_class_min =2 A& F A 21
lecture_class_max =2 Jts =0 2 &
lecture_class_people S =& oA
lecture_class_period = WAl
lecture_class_week =g Y
lecture_class_enplanation | 22| &Y

H 17 Lecture_Class Table
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2.1.2.2.7. Take_Lecture Table

take id int
take credit int
take date datetime
lecture _class_id int 3§
user id int 3

218 9 Take_Lecture Table

Column experience

take _id JI23| | cart_lecture , take_lecture CHCH & 2t |

take credit 2o ety

take date =20 AME S G AlZE

lecture_class_id 221D | lecture_class.lecture_class_id @f 2 CHCH 2t
user_id +=25t &4 |id user.user_id 2+ & CHCH 2|

H 18 Take_Lecture Table
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Manual + Utility 1.1 2023.04.07

2.1.2.2.8. Cart_Lecture Table

cart id int
cart_credit int
cart_date datetime
lecture_class_id Nt 3
user id int 3

18 10 Cart_Lecture Table

Column experience

cart_id JI 23| | cart_lecture , take_lecture CHCH & 2|
cart_credit 2ol & d

cart_date ULl S=8 S Al 2t

lecture_class id Z 2D | lecture_class.lecture_class_id 2t & CHCH 2t H|
user_id =26t &M |id user.user_id 2F & CHCH 2|

H 19 Cart_Lecture Table
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Manual + Utility 1.1 2023.04.07

2.1.2.2.9. Open_Time Table

open_time_id int
start_time datetime
end_time datetime

—1& 11 Open_Time Table

Column experience
open_time_id Jl27]

start_time =2 AE A A2
ent_time =HAE SZ AlZH

33
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2.1.2.3. HIOIEHHIOIA B &
MySQL

CREATE TABLE “user™ (
“user_id® int PRIMARY KEY,
“student_id® varchar(255),
“name” varchar(255),
“email” varchar(255),
“password” varchar(255),
“major_id" int,

“credit’ int,
“have_credit” int,
‘created _date’ datetime

)

CREATE TABLE “major™ (
"major_id" int PRIMARY KEY,
“major_name” varchar(255)

)

CREATE TABLE " professor™ (
“professor_id" int,

“professor_name" varchar(255),

“major_id int,

PRIMARY KEY ( professor_id , "major_id’)

)
CREATE TABLE " lecture” (

“lecture_id" int PRIMARY KEY,
“lecture_name” varchar(255),

“major_id" int,
“lecture_credit™ int

);

CREATE TABLE " lecture_class’

(

“lecture_class_id™ int PRIMARY KEY,

“lecture_id® int,
“professor_id® int,
“lecture_class min® int,
“lecture_class_max™ int,
“lecture_class people int,
“lecture_class _period™ int,
“lecture_class_week™ int,

34
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Manual + Utility 1.1 2023.04.07

“lecture_class_explanation™ varchar(255)
)
CREATE TABLE "take_lecture (
“take_id® int PRIMARY KEY,
“take_credit® int,
“take_date® datetime,
“lecture _class_id™ int,
“user_id" int
)
CREATE TABLE ~admin™ (
“admin_id® int PRIMARY KEY,
“admin_admin_id® varchar(255),
“admin_name™ varchar(255),
“admin_password®™ varchar(255)
)
CREATE TABLE “open_time™ (
“open_time id® int PRIMARY KEY,
“start_time® datetime,
“end_time” datetime
)
CREATE TABLE “cart lecture™ (
“cart_id® int PRIMARY KEY,
“cart_credit® int,
“cart_date’ datetime,
“lecture_class_id™ int,
“user_id" int
)
ALTER TABLE “user’ ADD FOREIGN KEY ("major_id ) REFERENCES “major"
("major_id );
ALTER TABLE “professor’ ADD FOREIGN KEY ("major_id ) REFERENCES “major’
("major_id );
ALTER TABLE " lecture’ ADD FOREIGN KEY (“major_id™) REFERENCES ~major’
("major_id );
ALTER TABLE ~lecture_class® ADD FOREIGN KEY ( lecture_id ) REFERENCES
“lecture” (" lecture id’);
ALTER TABLE "“lecture_class™ ADD FOREIGN KEY ( professor_id ) REFERENCES
“professor” ( professor_id’);
ALTER TABLE “take_lecture® ADD FOREIGN KEY ("user_id ) REFERENCES “user’
(Cuser_id’);
ALTER TABLE "“take lecture” ADD FOREIGN KEY ( lecture_class id’)

35
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Manual + Utility 1.1 2023.04.07

REFERENCES "“lecture_class ™ ( lecture class_id’);

ALTER TABLE “cart_lecture’ ADD FOREIGN KEY (“user_id ) REFERENCES "user’
(Cuser_id);

ALTER TABLE "“cart_lecture” ADD FOREIGN KEY ( lecture class id’)
REFERENCES "“lecture_class™ ( lecture_class_id’);

T & service_init_mysql.spl
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Manual + Utility 1.1 2023.04.07

2.1.3. Backend

2.1.3.1. Backend &t&

Ol T2 M E | Al Spring Boot T 232 X5HH & ACH

Spring BootE AtE8t 0IRZ2= CZ JtE fHtotH 20| At & =Spring BootE
SOt Spring ZH YR AE B2 2 M jenkinsZ javaZ =610 CIE ZZ2 X E
SHE = JUl= ZEHOIJAAHAOILH.

Cot IZ2HEO| ALE BRI AN 2tHE 2= HE 6 Python deep learning
2 0|20 POSTZ MY 20t 2gt2 L F= FlaskBAEE P2E0IH RE E2
JISO0IAl RHERGH L) A= SAICI MSA ZHAIC] JHEHH-HE HEEE UEI|=2

N SHH &I UL

Name Category Version | Usage

Java language 11 java programing language

Spring boot | framework 259 java web framework

grable build tool 2.0.6 Groovy J| gt java build tool

jjwt library 0.11.5 | Java Json Web Token &S 3t L 213
Hibernate framework 5.3 JPA Hibernate 28 X 2t H| OH &

SCryptPassw | class Spring Security2| Password Encoder = Gt Lt
ordEncoder HEHS 482 &01=

I 21 Backend &&

2.1.3.2. Backend /=&

Spring BootZ d| S/ Z HE = MAUGIEM &M JIE0NAS JlssS 21 P& et DBt
S APIE £ A stlt.
MVC HE 22 D& & ZH 2 JIstl %= RESTAPIE 1 8ot=XE SHEZ 2L UAL
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2.1.3.3. Backend (Spring)
AT oz PEet 2LAMEHZECAHO0IEL] REST APIO| Ct.
https://github.com/tkfka1/course-reqgistration-GoormUniversity-restapi
2.1.3.3.1. Web Layer
HEE2(@Controller)Jt LHEA 0|12, 0|2/l & E H (@filter), CIEHEH, A EEH

HEH0IA SO0l Z&tE Ch

QF REL SEO st MBHEQl A S o0 &HCH.
AA &9
AdminController.java MESFERSIRE VS
CartLectureController.java WA GO =&

LectureClassController.java

k=2l el GiolE

LectureController.java

fet=L 2 OIole =&

MajorController.java

29

o2l HlolH

OpenTimeController.java

DI-Ol

oo ool =3

ProfessorController.java

0y
|0

| =8tel oy =&

TakeLectureController.java 2o 28l OlolYy =&
TakeLectureController.java w==2| 00| &
H 22 Web layer
38
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Manual + Utility 1.1 2023.04.07

2.1.3.3.2. Service Layer

L 2 MYl A (@Service)O0l L.

oM O HAEEH Y HE A (Repository, Dao)2| =2H0il 2 XI&tCt.
EHMH(@Transactional)t =0 @1 2t2] A&t =K E E&oll L.

A &3
AdminService.java WA Al A
CartLectureService.java Ht2L AElA
LectureClassService.java 2228 AHIA
LectureService.java 22 MHIA
MajorService.java &3 ABIA
OpenTimeService.java 22 A& AIZ2E A BIA
ProfessorService.java w= MHlA
TakeLectureService.java =2 E ABIA
UserService.java St MHIA
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2.1.3.3.3. Repository Layer
DBet 22 U0l M&EAN &20t= E 0|0
JPAE AtE0GHRULE
A &3
AdminRepository.java WA ZXEL
CartLectureRepository.java Hut2L dIZ X &L
LectureClassRepository.java o Zet dIZXIEL
LectureRepository.java 2o HEXIEL

MajorRepository.java &3 ALK EL
OpenTimeRepository.java =& Al Y EXEC
ProfessorRepository.java w= L X EL
TakeLectureRepository.java =LA E dEXEL
UserRepository.java St I L X &2

H 24 repository

package com.spring.api.repository;

import com.spring.api.domain.User;

class

import org.springframework.data.repository.CrudRepository;

import java.util.Optional;

public interface UserRepository extends CrudRepository<User, Long> ,

UserRepositoryCustom{

Optional<User> findByStudentId(String

studentId);

T & UserRepository.java
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Manual + Utility

1.1

2023.04.07

2.1.3.3.4. DTOs
DTO(Data Transfer Object)= HIS 2t2| OIOIH wet= ?I8t 24ME O0l0FJ| &HCH.
AN &9
AdminEdit.java wWAA =F A
AdminLogin.java wWAAC 201 2|
AdminSignup.java WA S= XK
CartLectureEdit.java 2L =8 2|
CartLectureSignup.java el S5 24
LectureClassEdit.java 2o 28t +=& XXl
LectureClassSignup.java 2o 2Bt SE Al
LectureEdit.java 2o =3 2K
LectureSignup.java Ao S5 A
MajorEdit.java &8 =8 2K
MajorSignup.java dE S5 M
OpenTimeEdit.java UM QE AIZEE 2K
OpenTimeSignup.java UM QE AN ST XA
ProfessorEdit.java wa = 24
ProfessorSignup.java wa S5 22
TakelLectureEdit.java =LA E =T X
TakelectureSignup.java =40 E S5 XA
UserEdit.java St =& 24|
UserlLogin.java St 2701 24Xl
UserSignup.java sha D) 20Kl
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2.1.3.3.5. Domain model
W el 5 S0elES 2= ME0 et 2F0HM OloHE = UAD SRS =

UE= SHade 2, HIXUA 232 Halote
Cl= ot oAl SOl 20ICH

S A0ILCH.

JPAE AtE L, @Entity )t AFE
EAEA &3
Admin.java

AdminEditor.java

A Uole =&

CartLecture.java

g2l el Hiolg

CartLectureEditor.java

=2l el ol =3

Lecture.java

222 HolH

LectureEditor.java

222 Oole =3

LectureClass.java 2o 28ol U0l =&
LectureClassEditor.java 2o 28l OIoIY =&
Major.java w==2| 00| &

MajorEditor.java w2 Hl0le =&
OpenTime.java =L AE E AlZtd HI0IH
OpenTimeEditor.java S22 AE QE A2t HIOIH =&
Professor.java w==2| 00| &
ProfessorEditor.java w9 OOl =&
TakelLecture.java =2 A2 =5 0l0lH"
TakelLectureEditor.java L& ES =5 U0IH =&

User.java

I
0
10
WL
o
m

UserEditor.java

ol
>

MOl HIOIH =3

J

42

Copyright © 2023. G3M All Right Reserved




Open

Category HRIY HA ZFA xS 3L G3M
Manual + Utility 1.1 2023.04.07

admin.java otLt2l 2EE 4 H=2C

package com.spring.api.domain;

import com.fasterxml.jackson.annotation.JsonIgnore;

import com.fasterxml.jackson.annotation.JsonIgnoreProperties;
import com.fasterxml.jackson.annotation.JsonManagedReference;
import lombok.AccesslLevel;

import lombok.Builder;

import lombok.Getter;

import lombok.NoArgsConstructor;

import javax.persistence.*;

import java.util.Arraylist;

import java.util.List;

@Getter

@Entity

@NoArgsConstructor(access = AccesslLevel.PROTECTED)
public class Admin {

## 280l CIOIEHE HiXl

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)
@Column(name = "admin_id")

private Long id;

@Column(name = "admin_admin_id")

private String adminlId;

@Column(name = "admin_name")

private String name;

@Column(name = "admin_password")

private String password;

## OlOlE GetterE <& builder
@Builder
public Admin(String adminId, String name, String password) {
this.adminId = adminId;
this.name = name;
this.password = password;

# QUOE MEHEZL Hs
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@OneToMany(cascade = CascadeType.ALL, mappedBy = "admin" , fetch =
FetchType.LAZY)

@JsonIgnore

private List<SessionAdmin> sessions = new ArraylList<>();

public SessionAdmin addSession() {
SessionAdmin session = SessionAdmin.builder()
.admin(this)
.build();
sessions.add(session);

return session;

# Ol WA GLCH2 435S
public AdminEditor.AdminEditorBuilder toEditor() {
return AdminEditor.builder()
.adminId(adminId)
.name(name)
.password(password);

public void edit(AdminEditor userEditor) {
adminId = userEditor.getAdminId();
name = userEditor.getName();
password = userEditor.getPassword();

2 & admin.java
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2.1.3.3. Backend (Flask)

SctAIZ 186t deep learning E 2 = A &to A Bt ol= REST APIOI| Ct.
https://github.com/tkfka1/course-registration-GoormUniversity-animalapi

HEHSHH RSS2 Y oY MY StLEZ 2SS & AL

densenet121 S =S AtE 3111, imagenet_class_index.json 0fl 12t M2 0tA S22
Ol &40t 2t=ALH

main.py

import io

from torchvision import models

import json

from flask import Flask, request

from flask import make_response

import torchvision.transforms as transforms
from PIL import Image

app = Flask(__name__ )

## Ol0IXE 2027
def transform_image(image_bytes):
my_transforms = transforms.Compose([transforms.Resize(255),
transforms.CenterCrop(224),
transforms.ToTensor(),
transforms.Normalize(
[0.485, 0.456, 0.406],
[0.229, ©.224, 0.225])])
image = Image.open(io.BytesIO(image_bytes))
return my_transforms(image).unsqueeze(9)
# 24 JIN2D
model = models.densenetl21(pretrained=True)
model.eval()
# OO0l e A
imagenet class_index = json.load(open('imagenet_class_index.json'))

def get_prediction(image_bytes):
tensor = transform_image(image_ bytes=image bytes)
outputs = model.forward(tensor)
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_» y_hat = outputs.max(1)
predicted_idx = str(y_hat.item())

return imagenet class_index[predicted idx]

# HAE get 2F
@app.route('/"', methods=[ 'GET'])
def hell():
if request.method == 'GET':
print("GET request received")
return "Hell World!"
=
@app.route('/mlapp/app', methods=['GET'])
def hello():
if request.method == 'GET':
print("GET request received")
return "Hello World!"
# SSU=D| POST R
@app.route('/mlapp/mlapp', methods=['POST'])
def predict():
if request.method == 'POST':
print("POST request received")
file = request.files['image']
img_bytes = file.read()

class_id, class_name = get prediction(image_bytes=img bytes)

res = {
'class_id' : class_id,
'class_name' : class_name
¥
res = make response(json.dumps(res, ensure_ascii=False))
res.headers[ 'Content-Type'] = 'application/json'

return res

if __name__=="__main__":
app.run(host="0.0.0.0",debug=True)

T & main.py
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2.1.3.4. Backend API 22
(spring)
/api/admin/auth/login POST w&A Z]0l
/api/admin/auth/signup POST WA S AIY
/api/admin/auth/{id} GET, DELETE, PUT, PATCH [ (ID ®#2) 82 =x3|, &I,
=3
/api/admin/auth GET M WA L3
/api/user/auth/login POST st 2 70l
/api/user/auth/signup POST St 5| 3 Iy
/api/user/auth/{id} Get, DELETE, Put, PATCH |(ID &) d&2 X3, AHHl,
=3
/apiluser/auth GET SH S X3
/api/lecture/auth/signup POST 2o M4
/api/lecture/auth/{id} Get, DELETE, PUT, PATCH [ (ID ©® )32 =x3|, &l
=3
/api/lecture/auth GET &M 2o A3
/api/lectureClass/auth/signup POST =E M
/api/lectureClass/auth/{id} Get, DELETE, PUT, PATCH ()I\D :f:* 2) BRG], AA,
=3
/api/lectureClass/auth GET &M =8 A3
/api/take/auth/signup POST R A =R
/apiltake/auth/{id} Get, DELETE, PUT, PATCH |(ID &) &2 X3, AHAI,
=3
/api/take/auth GET M =ZAE L3
/api/cart/auth/signup POST oL A
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/api/cart/auth/{id} Get, DELETE, PUT, PATCH [(ID &) 32 =x3|, & Xl,
=3

/api/cart/auth GET S A oL 23

/api/major/auth/signup POST d3 A4

[api/major/auth/{id}

Get, DELETE, PUT, PATCH

/api/major/auth GET A 83 X3
/api/professor/auth/signup POST ns M5

/api/professor/auth/{id}

Get, DELETE, PUT, PATCH

/api/professor/auth GET A w4 X3

/api/time/auth/signup POST L AELEAZL MY

/api/time/auth/{id} Get, DELETE, PUT, PATCH |(ID &*g) 32 X3, AHHl,
=3

/apiltime/auth GET M =ZAELEAIZ
X3

/mlapp/mlapp POST Al AHIA SE2T=D)|
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2.1.4. Frontend

2.1.4.1. Frontend &t&

Ol ZZ2HEN M Vue.js ZHLAAZ MEGHH A2 Z Vue EALS @ Ol=7=
jenkins E AtE3H)| =0 EEE ot ZEENCETLEZEANC AN S Stef ]
A, H ’é‘—‘?—OilA-I 20| AtE0t= Vuelt React S0 M 1281= UL

NEX= & 2RI AESEE0 815?1 Vuell S HEI AHECE B
VueZ2 & SE0| £2 ZEEUHEE FHE == USHte 42= ot React?t Vue
S0l VueE & EGHA &I ALY.

Name Category Version Usage

Node.js js runtime 18.15.0 |node.js €& L &I

npm pakage 9.5.0 node I4 I| X| 22| &t

Vue.js framework 3.2.47 Groovy 2|8t java build tool

vue cli cli 5.0.8 Java Json Web Token 253t & 21 &

Vite build tool 2.9.8 ge &3

pinia framework 2.0.14 AEN 2H0lE el & alef2tel T Y3
axios http client 1.3.4 restapi LS

vee-validate | module 4.5.11 Sad dAE2=E

bootstrap framework 523 css Lol R 3

= 25 Frontend &=+
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2.1.4.2. Frontend 2 &

Vue.js= node.js JIEtS| ZEHE S AIE6IH &2 HPZ XOHOHN HES & = ULt
30| AL

rr

MM EQl Frontend= & B2 =
admin(W & &) 22t u

L= 0lge M8 JI&8e2= st 20| 2 =060 A <admin.domain>
admint user € 22 ot= A0I¥ =0 202! IS AU AIE20t= EZ22
H2 ot=ll UHMH 2 2FD d & B2 UM NS XA

rI

S| API 20l & S otedls S5
HEEZ2 Jls2 HAHES RESTAPIE 20tM AN EE2E =108 = HAZ 0|FH AL
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2.1.4.3. Frontend (admin)

admin 222 T2E A= 0|C}

e =270l

T E0iet £ZAE A AR (admin)

& FHUEIA M2 EIPE 118RF G3M B (2X) Zjo|2==2HE

dg12 279!
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S| &I
3|7
nYHS
E
1234
HLHS
7tedst7|
FECfStm 2L AlAH
72 FHYE|A M2 SHTPE 118Xt G3M E (2X) Tio|dZ2HE
O 13 3301
HielH Ol Xl

TE FHUE|A MEJH MY 118]xF G3M g (2Z) To|dZZHE

1 14 LI/ H Ol X
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G3M

2023041222

20230411

m

1234

123456

oz

E|AEDZ[QI2

E[AEDZTY

F|gt

1234

1234

1o
hH o|g s
20230412 B|AESHY 1
1122331 dddd 1
22 test1 1
2018112100 O|x| & 1
20181 Z| 8 1
123456 test 1

3

E|AEZ8tn}

test

test

&3 ojojled

7120 test@test.com

o/1m aa@naver.com

o/n 01056231194

3/13 xman0120@naver.com
o/n xman0120@naver.com

-2/20 test@test.com

18 16
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Logout

HAERYmS oY
ElAEDA2 HlAEZsT
EHlAERS HlAE st
olget AREatn
test test

FE FHUE|A ME7H AHIY 115]Xt G3M E (2X) Tjo|Z2HE

N
o
~
g

AL
.

ElAEZstat AR

ZHFEIZstat AR
test 23| 4

TE FHUE|A ME7F FHE 118]% G3M B (2F) THO|2Z2HE
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E|AEWZ0|

HlAEZol28E

BlAEZol38H

EWIEEJES

HFE

ZxIs

test

E a3

Hlaszsint 2
HAEZstn 3
zEEizan 3
test 1

TECEHR £ZAIH ALY

T FHUEIA W27 FHIPY 118]XF G3M F (2Z) To|ZZ2HE

=LA EOHAILAIZ

a8

19 =&

A
274

Al Az

02t

2023-04-11:11:07:00

R AR

2023-04-11:11:08:00

il

5 FHUE|A 2T ZHIPE 118X G3M E (2Z) TO|ZZ2HE

a8

20 =2 A EIHAIAIZE
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2.1.4.4. Frontend (user)

user 222 TE2EA=0|C}
22 UsSW &
e )OI

i
[
[

AE=rstn SZAIE A|AE

T2 FHUE|A ME7F MY 1135]RF G3M B (2%) To|dZ2HE

& 21 User 219!
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o OIIQIHOIXI

ﬁﬁﬁﬁﬁ

T FHUEIA 27t FYbE 11813 G3M E (2F) To|=2HE

=

o
42
]
]
+
N
>
o]
>
>
i

FLF ALEH

e [tOIHIOIXI

& 22 User HICIH Ol X

Oto|m| O] x|

et

o

20230412

HIYHS (U] R0 S5t HZHSZ 2X)

I

20

o8
HAESHY
e
BlAsZsta}
et
7

Lo
i

=

ojmie

test@test.com

TE FHUEIA B2t HIKE N3IX GaM  (22) HoldzaNE

—1& 23 User 0t0IIHI Of K|
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G3M

olg 3 B

HIAESH  EAEZstn  18Hd
2722

Zelolg nz

ElAEmQrZto| oY

Bl AEZI38} Bl AEDstat

ElAEZo25Hd ElAEZstnt
B

2zl M2

HAEmRYe| g

E|AEZQI251Y Bl AEZstt

E|AEZ2|351H

L]

20

HAE@mS

: HH QY

Heas

HAEDFmE

EAE DA

ElAEDS

00¥ 00AIZH00= 00&

L e szl
2 1/2
3 1/20
2 1/2
$ Iy
B 2018
2 1/2
2 0/4
3 0/1

o«

2/mA

3t/ 1mAl

& /1Al

& /1Al

29/@Al

3t /1Al

/1mA

4 /33Al

1% 24 User ZHt7LI & =3 =5
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olg i s sy TEEE 7 SEAR

BIAESHY  HIAEZSW  TEE 20 goupk  00AIZIOOE00E Sapt

A

2z==

*U s =5 s s mrley s mE@Y s ooz 7Y
oy 3 Hdus Eirs Yeld 2gmA

ZES Sl e HAEDSDS: 2 0/2 o /1mA ol | ety | AR
HlAEDYZO| oY HAERYRS 2 1/2 3t/ 12Al Yolug | Furpu | AEE) \
HAEZ2|28H Bl AEZstat HAEDS 2 1/2 /1mAl Zelg | Zuimy | dEEs
B|AEZto|28HH ElAEZ 8t} BAERS2 2 0/4 2/ 1mA| Zone | =urmy \
EHlAEZo|35H HlAEZ st} HAERS 8 1/20 o /13Al olMg | Furpu | AEE}
B|AEZO|35HH B|AEZSt} BAEDS 3 0/1 /314 Zops | =urmy 7 ‘
EHZLTIES HREISst o248t 3 1/20 o /12Al Zoluig | sutu | AEE}
test test test 1 -1/2 & /1Al zome |z | aEEst |
test test test 1 -1/2 [ 4mA| Zolyig | FutRL

Prev n Next

g 25 User 22 =5
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Mo
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Jn
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AlSELET|

LY J|Ck2| =2t K| Rt E?

o|0jx|E 'FoAl

H S22 SRE HSS=EUCH

o AIZI2 MO|Z=7H ZH2AI0|=E HFEILICE (Z/CH 800px)
o AIZl 822 10MB 7HX| §50| 7Hs#iLICh

o
Al SSE=E7|
2L 7|Ct2| =2t X| 25t E?

O|0jX|E EoAIH S20| E7E BHSH=RLICL

o[olx|

SE0| ofcl ArElS MefstAlH T=0| £IX| ebELICH
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2.2. infrastructure
2.2.1. infrastructure J| &
2.2.1.1. infrastructure architecture & H|
i
@ is-finalproject. com
e A\
nm,_-._..
- (i
' = g
ALB & !
ﬁ -
- .., W
-
®
S Q =
m v | | @sprmg
| =
K A K A
B3 B
l‘F!I-Iw
S840
a{ﬁs
& 27 infrastructure architecture
o ZSHAHEUWEZ M =& 00l CapacityE 22 & &0t0{ EC2 2/ AEHAD 2
AZO| StLE2A MO A SF A C.
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2 LEl= e ZT2EANE U =Dt Deployment0il 2o HH 32 = Ct.
DtEd = /ol RDS UIOIEHI 0Ol A= HEI AZBHEZ 0l S 3+ Hi XIS ot ALY

HPAE AIE0t0{ A= /d H1~I e 01| @’E"@EP 0l= HPA= =2 requestat2 2
et gt 20 =0tXH

QEAINLE IS 2 SIS EC2 QI ABAS [S=CF 2HF IHE=JF HPAOI 2f o
HE sHULD s T2 request gt S ollE = =01 JHEl St E [tz &
SO D=2 request 2t 2 EEMNFA ZS0HH QLEAAHLH

OIABA (=) sHU M2 ==0 Ol ™0l B XISHX
MBS THEDF B XI =l CF.

JE0l 2ol EC2
| =23t12 Pending

BHOIE MH TFE0 PVCE 2610 AECX Z2HA0N 2ol SH2Z PVE
MAOH NFS AEC| X0 HZAIZICEH Ol EFSE A& 3t EFS Provisionor0fl PVE
HZAIHAAN EFSOl OI2EAIZICEH etA O] QA A SAIEZ AEL2|X 0
200 HAI/MIIF ItsHELCH =, 6 AAEHAZS SI|3 AlZ2 &= UL

OIAEIAQI RDSE E0oHS 2ol 22 Zetol8! A 240l Bl Xlot 12 Ingress(ALB) 2+
NodePort Service(NLB)E 0| E0td 2/ 22| Zct0IHEN == A2/ L.

Route 53= 0l E6t0 A2 MEXIL Z0IQ S ot AHIAE 0IEE == U
StCt.
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2.2.2. infrastructure /=

2.2.2.1. EKS cluster

EKS 24 AHE M4
laC& 28 EKS Z4! CLIC! eksctl
eksctiS AfE0t0d H

Amazon EKS 2 AHE MMt 2e|& | 2 US =R L 2lAAE AX6HD
Aol OF StCt.

- kubectl: Kubernetes 22 A H &H 2 fIst A= =F0|CH

-eksctl: X2 HYE EHATDE XN =316t= EKS 22 AEHE AIZ26H)| st HE = = 20|CF.
-ZQEHIAM A& ALE6H= IAM E9F =X 0l = Amazon EKS IAM S & & MHIA A&
A& AWS CloudFormation, VPC & 2t&H 2| AAE AIEE £ U= S0l U 0F SHCF.

eksctiS AFE0H B gt 20| 2 AH M HH 0 (eksctl create cluster)S & & otH
lEates SHAHIHEECCH et 4 IS H486H0 BHEE 240/ C
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cluster

apiVersion: eksctl.io/vlalpha5
kind: ClusterConfig

metadata:
name: finalproject
region: ap-northeast-2
version: "1.24"

# AZ
availabilityZones: ["ap-northeast-2a", "ap-northeast-2b", "ap-northeast-2c"]

# IAM 0IDC & Service Account
iam:
withOIDC: true
serviceAccounts:
- metadata:

name: aws-load-balancer-controller
namespace: kube-system

wellKnownPolicies:
awsLoadBalancerController: true

metadata:
name: ebs-csi-controller-sa
namespace: kube-system

wellKnownPolicies:
ebsCSIController: true

metadata:
name: cluster-autoscaler
namespace: Kube-system

wellKnownPolicies:
autoScaler: true

metadata:
name: efs-csi-controller-sa
namespace: Kube-system

wellKnownPolicies:
efsCSIController: true

—_1& 28 cluster.yaml (1)
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# Managed Node Groups
managedNodeGroups:
# On-Demand Instance
- name: mynodes-t3
instanceType: t3.medium
minSize: 2
desiredCapacity: 2
maxSize: 5
privateNetworking: true
#ssh:
#allow: true
#publicKeyPath: ./keypair/myeks.pub
availabilityZones: ["ap-northeast-2a", "ap-northeast-2b", "ap-northeast-2c"]
iam:
withAddonPolicies:
autoScaler: true
albIngress: true
cloudWatch: true
ebs: true

# Fargate Profiles
fargateProfiles:
- name: myfg
selectors:
- namespace: dev
labels:
env: dev

# Cloudwatch Logging
cloudWatch:
clusterLogging:
enableTypes: ["x"]

18 29 cluster.yaml (2)

kubectl get nodes
NAME ROLES VERSION
ip-192-168-118-156.ap—-northeast-2.compute.internal <none> 2 vl1l.24.10-eks-48e63af
.compute. internal <none> 2 v1.24.: 48e63af

1p-192-168-138-230.ap-northeast-2
ip-192-168-156-137.ap—-northeast-2.compute. internal <none> vl 48e63af
ip-192-168-177-222.ap-northeast-2.compute.internal <none> v1l.24.10-eks-48e63af

—1& 30 cluster.yaml (3)

H

-2 EC2QABHAE= 23,2b,2c JtE S A0 2= L.

- Ingress?t HPA, LEAHLE 15, AECIXNE ?I& OIDC B=SUHE Sall IAM EH S
=0 1AM EH S SollA IAM S 2(MElA HE)S ddetlt.
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2.2.2.2. Service deploy (2A12 SE0| HEH MEZ=X0l et SE A= 2 &£F

2 R)
Frontend - Backend - DB : 3-tier (3H &) =&
e Frontend= 2C0|HEI} B= HX HOIXNE 2=

e Backend= M2 22, 2Cl0/HEINEH HOIXI2 &S 2= & [ DBY
S2E X2 HOIXIIF A BHRAHE SsH2Z 724

e DB= RDS(ZIHE CIOIEHIOIA)E OIE0tH EEE MAFLZ 2t
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2.2.2.2.1. Frontend (Vue-user) deploy

vi front-deployment-user

apiVersion: apps/vl
kind: Deployment
metadata:
name: front-deploy-user
[
replicas: 2
selector:
matchLabels:
tier: frontend-user
strategy:
type: RollingUpdate
rollingUpdate:
maxUnavailable: 1
maxSurge: @
minReadySeconds: 20
template:
metadata:
name: front-deploy-user
labels:
tier: frontend-user
spec:
containers:
- name: front-app-user
image: suhwanll/frontend-user:12
ports:
- containerPort: 80
protocol: TCP
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: tier
operator: In
values:
- frontend-user
topologyKey: "kubernetes.io/hostname"
podAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- Kkey: tier
operator: In
values:
- backend
topologyKey: "kubernetes.io/hostname"

—_1& 31 front-deployment-user
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o IMEE=E2HE YHEHO =S oIULH IME QABAS HAHOZ ME2 A2
HOOIESIH CIZS20/HE HUOIEJL MEIA SE 201 0IFHE = UES

inx0il S A A48 OI0IXE =

o ZIHOIH OI0IKIZ Vue €& ng
o LZEQI 8022 XIHGHALL

ue = =2
SIENHA JINR D EE= dXIA

=
=
A

o ItES 8IEZZ 1 ZO0IHE AOI2] ZHE SHI| Gl tier: frontend-user
o

cdlOl== AtE

e frontend I} S 0 Ot &HJFXI 2 PodAntiAffinity & &8 © 2 labelOl tier: frontend?! TIEE
BHEGH A AAHZE (=0 XI) ZIH SHACEH frontend It EJt OFR 2l sHUSE THES 2
diol=2 SLotE 2 frontendItED)lel 22 S0l HiXI D= €& EMGHA
o = LCt. PodAffinity & 8 © 2 labelOl tier: backend@! It S0l CHoH A oS I = 2t
SOHAN SLSt S0 BIXIE &5 otALCH =, MBI AE 74 5H= backendl P ot
frontend TFEJF SHA 0| S A 2f “E(=EC2 QIAE AU BHXISICH &, S L&t
JlsE ot eI RUHAM Xl = 22 8lCt

=0
=

vi front-svc-user

apivVersion: vl
kind: Service
metadata:

name: front-svc-user

spec:
type: NodePort

ports:

- port: 86
targetPort: 86
nodePort: 31112

selector:
tier: frontend-user

& 32 front-svec-user

- NodePort= 2/ 20 A == IP2] £& ZE(<NodelP>:<NodePort>)Z == @IS
ZXIGHH, oY LEQ HZE MIEZ EHEES MY0t= RE2 AUIAOICH Ol M
SAH UEZ2 S22 EEES S8 I=x HA0H)| 28t ClusterlP S Al AIS2 2
MAEC

EciZES W20 dEot)| ?ol MU A HEE ZEE= 80, MHIADNEZ2E =2
EZEE= R0AM HERE AHOIH ZEQI 8022 & FH =L,

- spec.selector0ll i Eot= 2= WESH st 25 WA A0 HE= L
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2.2.2.2.2. Frontend (Vue-Admin) deploy
vi front-admin-deploy

apiVersion: apps/vl
kind: Deployment
metadata:
name: front-deploy-admin
spec:
replicas: 2
selector:
matchLabels:
tier: frontend-admin
strategy:
type: RollingUpdate
rollingUpdate:
maxUnavailable: 1
maxSurge: @
minReadySeconds: 20
template:
metadata:
name: front-deploy-admin
labels:
tier: frontend-admin

spec:
containers:
- name: front-app-admin
image: suhwanll/frontend-admin:7

ports:
- containerPort: 86
protocol: TCP
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: tier
operator: In
values:
- frontend-admin
topologyKey: "kubernetes.io/hostname"
podAffinity:
requiredbDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: tier
operator: In
values:
- backend
topologyKey: "kubernetes.io/hostname"

—1& 33 front-deployment-admin
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-8 Udle 22 s26t0h 28I0/H 0101 X2 admin& Vue £ & L2 S nginx0il
SAM HLS OI0IKE SHABUAM HHL2D, TEE= ngink LEQI 8022
K& ot L.

vi front-admin-svc

apiVersion: vl
kind: Service
metadata:
name: front-svc-admin
[
type: NodePort

ports:
- port: 86
targetPort: 86
nodePort: 31113
selector:
tier: frontend-admin

_1& 34 front-admin-svc

S F T 9
|.I

80, MBIAD

@ OtCH. 22 EcilES WSRO0l 85| @Ioh MEIAD s ZE=
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2.2.2.2.3. Frontend Ingress
vi front-ing

apiVersion: networking.k8s.io/v1
kind: Ingress
metadata:
name: front-ing
annotations:
kubernetes.io/ingress.class: alb
alb.ingress.kubernetes.io/scheme: internet-facing
alb.ingress.kubernetes.io/target-type: instance
alb.ingress.kubernetes.io/certificate-arn: arn:aws:acm:ap-northeast-2:506294220241:certificate/569
707b3-25d9-Uc5b-8556-2db67c7b5613 , arn:aws:acm:ap-northeast-2:506294220241:certificate/650d118b-176uU-
45b3-ac85-cleelf22b2fe
alb.ingress.kubernetes.io/listen—-ports: '[{"HTTP": 80}, {"HTTPS":uu3}]’
alb.ingress.kubernetes.io/tls-redirect: 'uu3’
spec:
rules:
- host: "k8s-finalproject.com"
http:
paths:
- path: /
pathType: Prefix
backend:
service:
name: front-svc-user
port:
number: 86
- host: "k8s-finalproject-admin.com"
http:
paths:
- path: /
pathType: Prefix
backend:
service:
name: front-svc-admin
port:
number: 86

1€ 35 front-ing

- IngressE At&35tJ| 2o M= LoadBalancer Controller 0HE &2 = & XIoH OF &tCt. X Z 0l
ScIAHE 2 M MEIA HE YN IAM OHEZ2S FOtotALH

- admin HI O] X| 2t user HIOI X0l et =012 UIZ S TEH €860 20 22
SAES S=olM 2ol =ALH L8t prefixE /= 2 &8otAJ| S0 =0 W& et

YAMS M oY HECIHOIE2Z 0| SEHLE AR 0A ABIAN & 28 [ http ZZE QI 80
ZEZ 206 20 80EEE S HFAULH.

-HT-HIOIE E20lM 2 AH 0l Kubernetes 2=4! 2| AA D MAE [H0HCHALB &
ost X AWS CIAAS MHBHCH £6F 2HAH WS “EE ALBY (jate 2
SS&CH ALBY S26t= EEHES MHIAE 2ol podsZ 2t E & LS NodePortZ

I =2 A& CF.
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-HLHOIE S0 A AESTLS IS M2 arnns 212 16t 11, listen-port=2 80/http,
443/https ZEEE FIOISCZM 2/ R ALE XH2| 80/http OR 443/https L EE St LA =
=Ct oI Z8tCt. Ol [} tls-redirectE 44322 NI B &2 Z M 80/http R & 0fl CHoH 443/https 2
2| CtOol &l & Bt LY.

2.2.2.2.4. Backend (Java Spring boot) deploy
back-deployment.yaml

apiversion: apps/vl
kind: Deployment
metadata:
name: back-deploy
spec:
strategy:
type: RollingUpdate
rollingUpdate:
maxUnavailable: 1
maxSurge: 8
minReadySeconds: 260
selector:
matchLabels:
tier: backend
replicas: 2
template:
metadata:
labels:
tier: backend

spec:
volumes:
- name: efs-volume
persistentVolumeClaim:
claimName: efs-pvc

containers:
- name: back-app
image: suhwanll/backend:6
ports:
- containerPort: 8686
protocol: TCP
volumeMounts:
- name: efs-volume
mountPath: /data
resources:
requests:
cpu: 286m
memory: 286M
affinity:
podAntiAffinity:
requiredburingSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:

- key: tier
operator: In
values:

- backend
topologyKey: "kubernetes.io/hostname"

—1& 36 back-deployment
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=3 W CISZ0|HE ALOI2] 2 HE W oll tier: backtend 0= =

-PVCE 0| E5tHH 282 445t MYst =& /datalll Ot 2 EGH AL
- backend I+ = 0fl PodAntiAffinity & & 2 2 labelO| tier: backend?! IIE=E M Z BHEGSIE S
AAIEE GHRLCH Backend IHEDL OFRel sHUE MES2 o022 25 =26t

=0l backend ItET)I2|l 22 =E0 HiXI &= €2 &Mootk &=Lt

vi back-svc.yaml

apiversion: vl
kind: Service
metadata:

name: back-svc
spec:

selector:

tier: backend
ports:

- port: 86
targetPort: 8086
nodePort: 31111

type: NodePort

& 37 back-sve

- NodePort= 2/ 20lA == IPS] £E& X E(<NodelP>:<NodePort>)2 sH= RE =S
Z Ao, ol LEA HAEE MEZ EHE S dEol= 7E 2 MUIAOICH Of TH
SAHAH HUREZ2 S0 EHEES EZ MEZ HABGH)| RSt ClusterlP S A U522
MA =L

|2 ECHE S WRUH ME0tI| ®IoH MBIAIJF e TE= 80, MBIAJIE2E THE2
TE=0M MHE 24604 ZEQI 808022 U F FCF.
- spec.selectorlil sHEole RE LWESH S2st 2 WAANO| HEE L

back-ing
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apiVersion: networking.k8s.io/v1
kind: Ingress
metadata:
name: back-ing
annotations:
kubernetes.io/ingress.class: alb
alb.ingress.kubernetes.io/scheme: internet-facing
alb.ingress.kubernetes.io/target-type: instance
spec:
rules:
= http:
paths:
- pathType: Prefix
path: /
backend:
service:
name: back-svc
port:
number: 86

—_1& 38 back-ing

- IngressE AtEZ3tJ| ? o M= LoadBalancer Controller 0l =2 & & XI ol OF StCt. X S0l
SdAHE S M ABIA HE D iam OH=E=2S FIUAUL

-prefix€ /2 €6t 20 =0 WSS EHIA=S M oHE HHEcIAHN0E2=
Ol=6&tCt A R0 A MHIAN E2 [ http ZEQI 80ZEZ H20t)| 20 80LEE
2 01 == ALY

-HHIOIE BE20lM 21 AH 0l Kubernetes =41 2| AA D MAE H0HCHALB &
2 est XA AWS 2| AAE MASHCH £ 22 AH LS =2 ALBL| (Ha e =2

SSSHCH ALBO S €26t= EdiE S MHIAE 2ol podsZ 2t E & T2 NodePort2
TS A=l
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2.2.2.2.5. Backend (Python Flask) deploy
mi-deployment

apiVersion: apps/vl
kind: Deployment
metadata:

name: ml-deploy
spec:

replicas: 2

selector:

matchLabels:

tier: ml

template:
metadata:

name: ml-deploy

labels:
tier: ml

spec:

containers:

- name: ml-deploy
image: suhwanll/testl:flaskv2
ports:

- containerPort: 5000

_1& 39 ml-deployment

- Z1HI0IH OI0IXI 2 flask 2 & I} Y S python@ = Aot & st 001X E = H
ot

BUHAMN IR0 ZE = flask ZEQI 5000 = X & Ct.
-IIEC BIZS U CIZEZ0/HE ALOIS] 2 HE S| ol tier: ml &0l =2 AFE0HCY.
ml-svc

apiVersion: vl
kind: Service
metadata:

name: ml-svc
spec:

type: NodePort

ports:

- port: 86
targetPort: 566e
nodePort: 31117

selector:
tier: ml

& 40 ml-sve

- NodePort= TOH/\-I L C IPS] & EZ E(<NodelP>:<NodePort>)E2 EH2= RLES
2 Xolo, oY LEQ HAZE MEZ EHEHE MLole= FE 2 AHIAOICH O TH
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- spec.selectorlil i Eole 2E LWESH S2st 2 WAANO| HEE L.
ml-ing

apivVersion: networking.k8s.io/vl
kind: Ingress
metadata:
name: ml-ing
annotations:
kubernetes.io/ingress.class: alb
alb.ingress.kubernetes.io/scheme: internet-facing
alb.ingress.kubernetes.io/target-type: instance
spec:
rules:
- http:
paths:
- path: /
pathType: Prefix
backend:
service:
name: ml-svc
port:
number: 86

& 41 ml-ing

-prefixeS /2 &86tJAD| HEWH SH Q! 4o =31
Ol S&HC A 20 A MBIAN &2 M http LE QI
=2 =RULE.

-HEHOIE 220 A 22 AE 0l Kubernetes =41 2l AA D M= [HOHCHALB &
Zs XI& AWS 2IAAE MASHCH 8 2 AH e “EE ALBS a2z
SE&tCH ALBY =26t= EdEH S MUBIAE 20l podsZ 2t E & LIS NodePortZ
I = AlECH.

Mo (HEcIAHolE2=Z
gZol)| =0l 80EES
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2.2.2.3. EFS Storage

EFS= Xis D8s &8 = Soll (el EC2 Al AEAN et S5 Y AE2lX &0l
22 Mottt ArESE &= ULE [OetA 2= 22l A S e e AEL K=z
Hgotlt. el D tEd= ?lofl 28 0101 XS JHX L A= HHOIHE ¢
IIEGG0 2= EAotA J8)] =20 €2 2™ HWel Hd JtE SS(AZ)0 A
&L= Amazon EC2 I AEH A D IIMY /\Iﬁ%Oﬂ BHAY =ASBZ IS HO0IH
AAE RNA R BSFE = UJ S0 EFSE & =oAL

Im
%
x
U
i
O
Ja
10

=2 AN SHAINXNEE PVCE EN 02 T OZHIMEHA
| Ct.

PVILEFSOl F & == A 2= 210

Ol Aol M= EFSOl REE = A= PVII ER6tD 0lefet Pve 22 H2E JHA

AECK SHAIER

(tetA EFS CSI E2HOIH E /éilﬁh_ &Xlet =240 ot A&
A

HE Ol
= A
o

| 5 NEE
Mot =20 0l AERIXN2HAES 0/85H0I PVCE M45t0 IHEN OHR EGHY,
IS PVCH Ol3 SHO= MAE PV EFSH RS S6l AEaI N9 45HES &
= QU ST
O1IOIAIS 21014 &A3 AHIA I %S 012510 EFS-CSI S2f0IH & SX/5Hs B S

Ol0l Me=iChy JtEot) SO JtACH oY LHE2 AWS SHI Ol X0l Al 2 e1e o= QULH.
EFS AEc| Xl SciA M4

efs-storage-class

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: efs-sc
parameters:

directoryPerms: "700"

fileSystemId: fs-07b3u570f35cucc5d

provisioningMode: efs-ap
provisioner: efs.csi.aws.com
reclaimPolicy: Delete
volumeBindingMode: Immediate

_1&l 42 efs-storage-class

00
wy

- XS SHABHSE HHEE [ EFS AMBIA HE S ddoll =ACH

ron

HEFS2| IDE FOtoll &L,
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-Z=2HIMUHZ EFS-CSI =201 & & &1 8HCY.
PVC &4

efs-pvc

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: efs—-pvc
namespace: default
spec:

accessModes:

- ReadWriteMany
storageClassName: efs-sc
resources:

requests:

storage: 1Gi

18 43 efs-pvc

ol

-ANAN HLEe AECIK SHAE NEH S

r

2.2.24. HPA

HPA(Horizontal Pod Autoscaler)= KubernetesOl Al At S &l = =

OtLIOICH HPAE AIE5HH, 2HAH W IIE =E A=S22 ZHGIH, 27 ALE 0 et
OHSeAH0lEe &= = &Hstg = U E

XMelotHU, S Al2tE £0l= S
HPA= CPU, Memory S 2l 2 A}
HE=JlsS XD UL HPAREEH
MEE =0l HU sHELML

In
1
i
ol
A=
=
_1\_\TJ_
o
=
o
|

&
JH
o

HPAE AtE31D| floll M= Metrics server IHE=22 & XIoll0F ot=0l, Ol= 2HAHE
B2 [ & o SACH £ HPAZE ALE6HD| 2ol deploymentOil request gt =
& J ol OF &tCt.

back-hpa.yaml
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apiVersion: autoscaling/v2
kind: HorizontalPodAutoscaler
metadata:
name: back-hpa
spec:
scaleTargetRef:
apiversion: apps/vl
kind: Deployment
name: back-deploy

minReplicas: 2

maxReplicas: 18

metrics:

- type: Resource
resource:

name: cpu

target:
type: Utilization
averageUtilization: 7@

—_1& 44 back-hpa2.2.2.5 Cluster Autoscaler

J|&EC| EKSZ2AH= Backend MHE ?et & SIHE ItsSO0ICH ot K2 =20 E S
AMNSXES| =D} 20X 1D, AFE X2l A0l SIHE Wl et Frontend il Al = Backend Ol 4
E2 ES B & 210ICh Backend It = 2| CPU Utilization0l SJtotH & 210112 20
et DIotEH S ?Iol A=22 Backend IHE2| Ji+=E =¢2{0F & 21 0ICt. Backend IEE

sclAl sttt MUlAS Th2EHY 0l Zaie A0l11, 01 & Xot)| o HPASE

M Z ot ULt
Backend It &0t = Y0l [tk EC2 21 AEH A = Backend It = 0| &6l &l Requestgt2
SHOH=UHOF StC GHXICHEC2 QIAE AT SHE SO HOlA AHAIOI DA RS2
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£
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My g Bs AE 371 =9 oA~ 2| LLES olAE A B2 DA
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group/EKS
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_1&l 45 Cluster Autoscaler

2.2.2.5. ArgoCD

ArgoCD &Xl= Ct2 SHOIXIZ JtH & X 220l 2to8 & = UL
(https://argo-cd.readthedocs.io/en/stable/)

# Y AH 1
kubectl create namespace argocd

# argo CD &
kubectl apply -n argocd -f https://raw.githubusercontent.com/argoproj/argo-cd/stable/manifests/install.yaml

# ZECHIEM QB8 1P 2
kubectl get svc -n argocd

# ECU M2 HH
kubectl patch svec argocd-server -n argocd —-p '{"spec": {"type": "LoadBalancer"}}'

# X7 WAQE 37

kubectl -n argocd get secret argocd-initial-admin-secret -o jsonpath="{.data.password}" | base6d -d; echo

_1& 46 ArgoCD command

SHOH =D HE 2 admin0l D AR E =

6H ;
te =IO 271921 = User Infolll A THA | =
J MYIA

XM= ArgoCD Z£0 50t 200 =
S0 YYPOZ BB PAYSZ 290

'S
#H& Jtsotlh 0l = ArgoCDOHA-I ME2 8= 446t MEBIAZE yaml T2 S0l 20 U=
git M A2 ASoli=2 LSt 20| 2 2= A s &2lg = AL
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w EJj0 . AEN ApEF
7| o - fE Arg
Q, Name X Q. eksctl-finalproject-rds/SubnetF X
49E(2) BI17K O 7+ £ ABULL
K
72 51RDSE M24Y M4 (2)
4)RDS A EY 12 M4
[RDSJOI M [H 24 18] 0 =S M50 DB HEW 18 44 HES SaTh oY
18 015= M40t] VPCE 01HU & D& IR 2 EKSOHIA AFE0HD U= VPCE
MBI ASNE F0HE [ 330 )HE S90S M6 S DS HEUS M5
OHS0f 261 &L
Ol EKS Cluster L 2 0il Private Subnet0fl 2=35tJ| ?Ioff Ot S ot B2

Private Subnet2}+ &1 EH SHCE,
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MEY & M5 "
olIE
MEQLIE0 SE8E 0= 0|58 =HE = sl

rds-pri-sub
1~255712 FHEI00 BLCH S2%f, S% 51012, 2 E L O EE ME2E + gL
A

=20

rds-pri-sub
VPC
DB AMED IEN MET MERN HST= VPCHENE UHATUCL BT I50| EEE 0= G2 VPCHENE URE = 28

eksctl-finalproject-cluster/VPC (vpc-09cc322ac9a1a20d8) v
NECES]
78 F%
Vg MEQ0| Z2E M FAS HUGU

v

ap-northeast-2b X ‘ I ap-northeast-2¢c X
REL]
F7HE MEDS HUFPUCL S201= MBS 712 292 4ER0| ZRE UL

v

{ subnet-00¢9638bdS5b9ba2¢3 (192.168.224.0/19) xl
{ subnet-048be69dcSba86524 (192.168.192.0/19) Xl

18 52RDS MEH TIE 4

5 ItctiiH 8 &4

ro
H

et 15 ddote Ol7E &= AME= JtsotH ot Il A DB Al2FS
N2t 2 8 FotJ| 21 & 0lCt
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m2t0IE 0|28 &
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T =
orEtolyg 25 4 d
iat0jEf 35 MR EE
Oi20|E 188 AMA48}2{ 0 M2t0|E 18 US| S s Oh2 Gi2t0|E 182 0128 XXt B USHAAIL.
ojetole 28 ofee
O| DB ZtZH0|Ef 2 80] M EE pB WS UL
aurora-mysql8.0 v
LY
DB Parameter Group v
dg 0|8
DB H{2t0|E| 1 §0] CiE AlEXQLICt
korea-parameter
Ck:l
DB mi2t0|E| 1804 CHSH 4 S QIL|C}.
korea-parameter
T2 53 mHet0lEe 08 MA (1)
Itet0le Q& Wl M korean-parameter Ot M8 E 2 018 &= QUL O|=F 23 MHE
Itet0le &8s =20 Wil 08 A2 H#E8 S =EU. chars HMotl) 2= 4 S
UTF-82 2 HtE LY.
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korea-parameter
Hatole
‘ Q, char X ] (5]
olg v @y usmz . aa v J8 O, ue

big5, decs, ¢p8S0, hps, koibr, latin1,

latin2, swe?, ascii, ujis, sjis, hebrew,

tis620, euckr, koiBu, gb2312, greek,
character_set_client utfs €p1250, gbk, latinG, armscii8, utf8, true user dynamic string The character set for statements that arrive from the client.

¢p866, keybes2, macce, macroman,

cp852, latin?, utfBmbd, cp1251, cp1256,

cp1257, binary, geostds, cp932, eucjpms

engine- . e . .

character-set-client-handshake 0,1 true detault static boolean Don't ignore character set information sent by the client.
big5, decB, cpBS0, hps, koibr, latin1,
latin2, swe?, aseii, ujis, sjis, hebrew,
1is620, euckr, koiBu, gb2312, greek,
€p1250, gbk, latin, armscii8, utf8, ues2,
cp86s, keybes2, macce, macroman,
cp852, latin?, utfémbd, cp1251, utf16,
cp1256, cp1257, utf32, binary, geostds,
p932, eucjpms

The character set used for literals that do not have a
true user dynamic string character set introducer and for number-to-string
conversion

character_set_connection utfg

bigs, decs, cpBS0, hp8, koibr, latin1,
latin2, swe7, ascil, ujis, sjis, hebrew,
1is6:20, euckr, koidu, gb2312, greek,
cp1250, gbk, latin5,
cp866, keybes2, ma

nBE el ekt

& 54 TH2t0IE 8 M4(2)

armsciis, utf8, ucs2,

character_set_database utf& true user dynamic string The character set used by the default database.

]

collation2 Z A5t OlH U= L2t U= 2= 242 utf8_general_ciE HFCh. DB Al 2+
HFZ 2ol 0l H 0l = zone 02t 2 ZA4GtL, time_zone= Asia/Seoul2 Bt#CH 2 &
HI¥Z 2=stF= HES 29 20IC.
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6) RDS A &

ol

[RDS]0I A [QIOIEHIOIA] Bl E SE4SHCH IOIEHBIOIA 8 &S Ct3 Dt 2.

:

“MySQLE A2 & 210/22 MySQL & &
-DIEAZ2 SIHA CHE AZDB QIAEIAZ 0|28 20/J/0) HL/EIAE BE2S el
_MySQLOI B8 [f AFRE OFAEQ 0|2 HILHS S o

-VPC : EKS Cluster VPC &1 &4, ABYl & : JI&0 St=UE 05 A&, [H= HAH A
'O, VPC 22 T1& : JIE0N Bt=AYE eks-rds-sg 1 E4

-UHE OtE, =040l A DB Ttet0l 8 &0 0t= U E korea-parameter2 H &

Ol= CIOIEHIONA dd= Mdoll =2 = L

rds +3 -
a9
DB g%} cPy HE wEf
rds I 371% @ ME 7t db.t3.small
a4% sy EE ax 2 Az
AnEA 162 MySQL Community ap-nertheast-2¢
2UEY | RayoMs | R4 | suB Uy | E2

A Hot
ACHEPIE P HE HERAZ 2ot
LEETTE e 99 ¢
rds cdsmOtubt6jn ap-northeast-2.rds.amazonaws.com ap-northeast-2c 5-rd 1305eaa698
3506 /PC iy el

HEEER

rds-ca-2019

L UE 7R W

7)2r2E HOIZ &

MZ Bt= AEY
et et E HIOl

= £34oll= 20ICH. RDSEL=Z BtE A2 2040

d=ddet 8 HOI==S 22t = REUH SHZL JI2H2Z vpelil Al 22 2
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ctRE BELZ S0HIIcRE 322 £ M FJto
A ES0II] 20l NAT HOIEROIZ Jt= A, e
SIS HOIERAOIZS H&ES FOtot) M&Eoi =8 =Lt

2eg By

oy oy

o 9

YN HY

2222 HOIZHA HEY SZ2 0S5 YAIE S0l 8= HEUO2 MM s
TR0 MEWOl EME 20ICH 2 #HS O MEUWS OIS0 X 22 YAIR
2 0f
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X U 22 PC(2 2)0l A MysSQL &=

MySQLS| CHE X QI S2t0l A4 E 21 MySQL Workbenchtl Al &2 Al o= 2 0IC.

L& AWSRDS HE HOIXIOA HNE ZOIES SHOISHCE 0| HE ZED HF2 IS
URLOI2 2 S Aloll £ L.

Hostname0ll SAIHFAE RDS AESHOIEE 25110 HIOIEHIOIASE MHFMS W
AF}E LA O|SEN HIYHSE L&ASHCH

Connection Name: [rds } Type a name for the connection
Connection Method: [Standard (TCP/1P) V] Method to use to connect to the RDBMS
Parameters ss| Advanced
Hostname: tgjn, ap-northeast-2.rds.amazonaws.com| Port: [3306 Name or IP address of the server host - and
L ] | TCP/IP port.
Username: | admin Name of the user to connect with.
Password: Storein Vaut ... o The user's password. Will be requested later if it's
not set.
Default Schema: | | The schema to use as default schema. Leave
| blank to selectit later.
Configure Server Management... Cancel oK
2 57 AR 0A MySQL &< (1)
Test Connetion2 22/6tH A3& 2 g MySQLO| &6t A2 2 = UL
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- ..‘\ ..L v : I _'-._-. Or E
MySQL Workbench
Connection Name: |rds Type a name for the connection
o Method: | Standard (TCP) o Successfully made the MySQL S - i
1 connection

Parameters SsL  Advanced
Information related to this connection: ¢
Hostname:  |tgjn.ap-northes Hdress of the server host - and

Host:
rds.cdsmOtvbtéjn.ap-northeast-2.rds.amazonaws.com B o connectwith!
Port: 3306
User: admin

jodmn |
Password: | storein vay SSL: enabled with TLS_AES_256_GCM_SHA384

Username: min

lssword. Will be requested later if it's

A successful MySQL connection was made with o use as default schema, Leave

Default Schema:
the parameters defined for this connection. it later.

Configure Server Management... Cancel oK

2 58 220 A MySQL &% (2)
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2.2.3. CI/CD
2.2.3.1. pipeline architecture & |
A
DO Test & Build

Sync SCM Poll

l docker
spring
boot
_____________ .
s O "
(-
o —INGINX K‘ g -
Monnonng
Prometheus Grafana AWS Cloud watch
viejs Amazon EKS P
lDB Connect

R__A

)

2o

AWS RDS

1€ 59 Pipeline Architecture
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N XDt Jenkins Ol Al SCM Pollot 12 U= gitOll JH 28t 2 E E Pushot ™ Jenkins=
SCM PollZ2 Soll oY ZE=E It 2 A Test2t BuildE ot Al &l Ct.

BHAIE O B3R A Z Buildlt S /UCHH Z2UE 2 jarDt 20l M H 5 A = Ct. Ol
jar It = BH LS, Javad| B2l Web Application2 &l A9 D] fof S &
ClalE 20l SI102 AdAIII= BHHZS & 5t= Dockerfile= gitOl =2t 8HCt.

DT2EAHNCO B3R 4SHOZ Build)t S/UCHH YT MHE E2EH M2
nginx2| &8 = =&ot= WS nginxe S& CIAH0 S0 AdBAHAF=
Dockerfile= gittll I8

0| & KanikoZ 0| 2dll 0| DockerfileS Buildotd O|0IXIZ CtE S, MH= 0|0 KIS
Docker HubOl Push&tLt.

J20IAE 5L gito 2 IO UXI O A 2= BHER git HE A9 FELE git
HE A 221G QUL

Docker Hub= HH 2 & Gitlll =& AU 2, M2 0|0l X[t PushJt & & BHE S
Git2| Deploymentil A J1Z 2| 0| 0| XI0fl Sed HHZ2 S MZ2 ImageZ BtF Ct.

MZ 2 ImageZ Ht# DeploymentE ArgoCDJt 2 XI5t MME 2 Imagelt B EE, =
MZ2 H&E2l &2 2 Rolling UpdateE S all i &£ SHCF.
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2.2.3.2. Backend Pipeline /=

Test & Build
[ | .: '
ﬁ PUSH { @ SCM Poll { Image Push[
TRt Jenkins docker
Image Pull

Sync

Amazon EKS

—_1& 60 pipeline
&M XA Ol Pipeline2| CHet& ol 22 0| L.
H=EC

Jenkins2| 2t Pipeline2 H & X+ 2| gittl &= &l ULt
2} git0ll = JenkinsfileO0| = XH &t Ct.

2.2.3.2.1. Backend &= 2}0| &

e Jenkinsfile=S MAGI)| &AM EC2E M &
MM BHCE.

o 0| MA & DockerfileS £ =510 IDIIIDP HAuANMOZ MAL =X HAESHD
MAEH 00X 2 2EI0lHZ by QIAEAS IHESIPE LHAUS
Xl

I ®ot= 2UH=0l LHEHLE
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2.2.3.2.1.1. Backend - RDS™ =

spring:
datasource:

url:
jdbc:mysql://rds-pri.cdsm@tvbt6jn.ap-northeast-2.rds.amazonaws.com/test?

useSSL=false&useUnicode=true&serverTimezone=Asia/Seoul&allowPublicKeyRet
rieval=true

username: admin

password: qwerl234

driver-class-name: com.mysql.cj.jdbc.Driver

e Backend 2 = 2| /src/main/resources/appilication-aws.yamIIt 2 0ff &2l & J| &2
DB= & At 2& DBCLY.

o [etM &HHOIA GHIIE A 2 yamIIt 2 0l RDSE SS=dll & 2 2 M Backend 2t
RDSE s AlI2!ICH

2.2.3.2.1.2. Dockerfile

FROM gradle:8.0.2-jdk11

WORKDIR /usr/src/

RUN gradle wrapper --gradle-version 8.0.2
RUN ./gradlew build

FROM openjdk:11-jre
WORKDIR /usr/src/

COPY . /usr/src/
CMD ["java","-jar","/usr/src/build/libs/api-0.0.1-SNAPSHOT. jar"]

e Backend®™ &= Spring Boot jsE 01250 HAEAI| 20 L =6 A=
gradleO| 0| XI € JtH &Ct.

e gradleS 0|20t g = AKX HE IHL&HO0= EE2| gradle&E X 8101 &
L& 4 Q= gradlewE & X SHCY.
e gradlewE S0lf DockerfileS & = &tCt.
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G A F° 8% | 13.209.72.154

Whitelabel Error Page

This application has no explicit mapping for /error, so you are seeing this as a fallback.

Mon Mar 27 02:26:44 UTC 2023
There was an unexpected error (type=Not Found, status=404).

_1& 61 Whitelabel Error Page

o LUCE S0 MAE O|0IXNZ AHAHOIHE MY HHEZoHH B H0 IAHA
H=ZIPE dHE}SM <12 20| HOIXIb LIEIHLH=E H 2 2ol
e Whitelabel Error Page&t FrontendJt Ot& HZ 0| CtE[f J|= & & T Ol XI Dt

LIEtLH= 24Ol Ch.

2.2.3.2.2. JenkinsE 0| Z &t Pipeline

e JenkinsOl & 53604 Pipeline2 HdEHE M Z 2 item=2 M A SHCY.
o MZZiteml 40 BackendZE=E JtXI 1] Y= ML X2 git2 S5
o [I&IINZ 422 HAE JenkinsfileS S=&tHLL.

o

Ct.

2.2.3.2.2.1. Jenkinsfile

pipeline{
agent{
kubernetes{
yaml "'’
apiVersion: vl
kind: Pod
spec:

containers:

- name: gradle
image: gradle:8.0.2-jdk11l
command: ['sleep']
args: ['infinity']

- name: kaniko

98

Copyright © 2023. G3M All Right Reserved



Open

Category HRIY HA ZFA xS 3L G3M
Manual + Utility 1.1 2023.04.07

image: gcr.io/kaniko-project/executor:debug
command: ['sleep']
args: ['infinity']
volumeMounts:
- name: registry-credentials
mountPath: /kaniko/.docker

volumes:
- name: registry-credentials
secret:
secretName: regcred
items:

- key: .dockerconfigjson
path: config.json

stages{
stage('checkout'){
steps{
container('gradle’){
git branch: 'main', url:
"https://github.com/suhwanl2/course-registration-GoormUniversity-restapi

.git'’
¥
}
}
stage('install gradlew'){
steps{
container('gradle’){
sh 'gradle wrapper --gradle-version 8.0.2'
¥
}
}

stage('gradle build project'){
steps{
container('gradle'){
sh './gradlew build'

}
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}
stage('Build & Tag docker image'){

stepsq
container('kaniko"){
sh "executor --dockerfile=Dockerfile \
--context=dir://${env.WORKSPACE} \
--destination=suhwanll/backend:latest \
--destination=suhwanll/backend:${env.BUILD_NUMBER}"

}
stage('Update K8s to New Backend Deployment'){

stepsq
container('gradle'){
git branch: 'main' ,
url:'https://github.com/suhwanl2/finalproject-argocd.git"
sh 'sed -i "s/image:.*/image:
suhwan11\\/backend:${BUILD_NUMBER}/g" back-deployment.yaml'
sh 'git config --global user.name suhwanl2'
sh 'git config --global user.email
xman@l1l20@naver.com'
sh 'git config --global --add safe.directory
/home/jenkins/agent/workspace/Backend-pipeline’
sh 'git add back-deployment.yaml’
sh 'git commit -m "Jenkins Build Number -
${BUILD_NUMBER}"'
withCredentials([gitUsernamePassword(credentialsId:
'github-credentials', gitToolName: 'Default')]) {
sh 'git push origin main'

100

Copyright © 2023. G3M All Right Reserved



Open

Category d2mY HA FAzE 2L G3M

Manual + Utility 1.1 2023.04.07

kaniko=2 & & 8t Dockerfile2| 0| 0| XI £ Docker hubl PushotJ| o Al =
20| 2 RotC. et Al Docker HubOil Al Token2 & = 2 Ot CredentialsE
A A BECEH

M & 5t CredentialsE = &= 0/ &6t Agent Pod2| Kaniko 21 8|0 L 0l & = &tCh
Or& ORI 2 A48 0101 Xl E JenkinsJt ArgoCDIF A S S9! gittll & 20K
Sed¥@ 302 0|0l X E WAHSHLD add , commit, pushdtJ| ol A= gitOll CH St
er0l U0 OFStLY.

(Ctet A gittll M token2 2 = &1 jenkins - manage credentials0fl S 0O o &
token= 0| EGt0{ M = 2 credentialsE M & StL}.

MM St credentialsE 0| 256+0f OFXI 2 stageWl A pushES StCF.

2.2.3.2.2.2. Pipeline Z1 HHAE

. Build Update K8s
Declarative: ctall gradle & to N
insta a o New
Checkout checkout build 9
gradlew ) dokcer Backend
SCM project .
image Deployment
10s 1s 3min 24s 1min 41s 20s 6s
6s 893ms 34s Tmin 46s 22s 7s
18 62 Pipeline Z 1t HAE
e PipelineS ZEES HAHOZ HEL = A S &0
Tags
This repository contains 25+ tag(s).
Tag 0s Type Pulled Pushed
9 A Image - 4 days ago

_1& 63 Docker Hub Image
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= ol

Docker Hub0ll imageJt Push& 2

back-deployment.yami
ArgoCDJt A== 0l gitlll backendItEE M AT U=
back-deployment.yamlIt 2 0l A 2 & commitO| 4213 S

I
o

[ ]
containers:
- name: back-app

image: suhwanill/backend:
o oY yamlItZ 0 SHIIIEH A M2 imagedt WHEHU= A= &0l
back-deploy N back-deploy-77cf898956
L 1] v
4 days 4 day ;uL(UI.'JL':" ..... Skt
ArgoCDJ} git0fl 1 AIE0| 21212 2t X6t D HEALSHH A M S A Ui L SHCE.
2 0= 1 0tel ME2 001Xt B ZE
£ Soll Bl ZZstit.

A al
o =<

MEAH BIZE T M2 2 replicaset
= 0l0IX M4

[ ]
218014 E Jt& It = £ Rolling Update

2.2.3.3. Frontend - User Pipeline =
< 2| Backend Pipeline2| E2 2t = 6lCh.
5060 THEO0IE HAE = HAEQ

OrEOERI 2 QT A E A0
ZHOIH B LIt 22 &/ H Pipelines =& X0l L.
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2.2.3.3.1. nginx0il M Frontend - Backend & =

2.2.3.3.1. nginx0lA Frontend - Backend &
location /api {
proxy_pass
http://k8s-default-backing-8476de3e44-889811917.ap-northeast-2.elb.amazo
naws.com;
proxy buffer size  128k;
proxy_buffers 4 256k;
proxy_busy buffers_size 256k;
}
location /mlapp {
proxy_server:{

proxy: {
"/api":{
target:

"http://k8s-default-backing-8476de3e44-889811917.ap-northeast-2.elb.amaz
onaws.com/api/",
rewrite: (path)=>path.replace(/~\/api/,""),
¥
"/mlapp":{
target:
"http://k8s-default-mling-8ad2ca83ed-1581733671.ap-northeast-2.elb.amazo
naws.com/mlapp/",
rewrite: (path)=>path.replace(/”~\/mlapp/,""),
}s
}
}

e Frontend 2t BackendE HS36tD| 9ol Al = nginx2t Frontend& & It 2 5 0f
Backend==4E SE ol =0 0F
A

e nginx.confItZ =S MHHM B
Learning Backend =4 E S S0l

2.2.3.3.2. Frontend & & I} 2 0l Al Frontend - Backend % &=

server:{
proxy: {
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ll/apill :{
target:

"http://k8s-default-backing-8476de3e44-889811917.ap-northeast-2.elb.amaz
onaws.com/api/",
rewrite: (path)=>path.replace(/~\/api/,""),
}s
"/mlapp":{
target:
"http://k8s-default-mling-8ad2ca83ed-1581733671.ap-northeast-2.elb.amazo
naws.com/mlapp/",
rewrite: (path)=>path.replace(/~\/mlapp/,""),
}s
}
}

o Ot&HILXI 2 vite.config.js EH L WML BZE F=20t J| = Backend =4 2t
Machine Learning Backend =24 SSof& L.

2.2.3.3.3. Frontend - User =2120| &

pipeline{
agent{
kubernetes{
yaml "'
apiVersion: vi
kind: Pod
spec:
containers:
- name: gradle
image: gradle:8.0.2-jdk11l
command: ['sleep']
args: ['infinity']
- name: kaniko
image: gcr.io/kaniko-project/executor:debug
command: [‘'sleep']
args: ['infinity']
volumeMounts:
- name: registry-credentials
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mountPath: /kaniko/.docker

volumes:
- name: registry-credentials
secret:
secretName: regcred
items:

- key: .dockerconfigjson
path: config.json

stages{
stage('checkout'){
steps{
container('gradle'){
git branch: 'main', url:

G3M

"https://github.com/suhwanl2/course-registration-GoormUniversity-user.gi

t ]

}
stage('npm install & npm Build & Docker Build & Tag Docker
image'){
steps{
container('kaniko"){

sh "executor --dockerfile=Dockerfile \
--context=dir://${env.WORKSPACE} \
--destination=suhwanll/frontend-user:latest \

--destination=suhwanll/frontend-user:${env.BUILD_NUMBER}"
}

}
stage('Update K8s to New Frontend Deployment'){

stepsq{
container('gradle’){
git branch: 'main‘' ,
url:'https://github.com/suhwanl2/finalproject-argocd.git’
sh 'sed -i "s/image:.*/image:
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suhwan11\\/frontend-user:${BUILD NUMBER}/g" front-deployment-user.yaml'

sh 'git config --global user.name suhwanl2’

sh 'git config --global user.email xman@l120@naver.com'

sh 'git config --global --add safe.directory
/home/jenkins/agent/workspace/Frontend-Pipeline-User'

sh 'git add front-deployment-user.yaml'

sh 'git commit -m "Jenkins Build Number -
${BUILD NUMBER}"'

withCredentials([gitUsernamePassword(credentialsId:
'github-credentials', gitToolName: 'Default')]) {

sh 'git push origin main'

¥
}
}
}
¥
}
e TE =2 Sl Backend - Frontend H &S 0| 2 Gt CHH 2 22 0] Dockerfile
& o 5tC
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TECSD 22U AL

SREE

HEHS

TES D =Z4H A AH
TE FHUEA HE7FYEIPE 113 G3M B (2Z) Io|d=2HE
e 64 st 2701
e DockerfileS €= Z 0|0/ XIJF MAE D HHOIHZ BHEL S & B2 MU QIAEA
HEg IPE s | BAXOZ User HIOIXIJF LIEIHLHE XS & QIEHC.
2.2.3.3.4. JenkinsE 0| E &t Pipeline

pipeline{
agent{
kubernetes{
yaml "'’
apiVersion: vl
kind: Pod

spec:
containers:

- name: gradle

image: gradle:8.0.2-jdk11l

command: ['sleep']

args: ['infinity']
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- name: kaniko
image: gcr.io/kaniko-project/executor:debug
command: ['sleep']
args: ['infinity']
volumeMounts:
- name: registry-credentials
mountPath: /kaniko/.docker
volumes:
- name: registry-credentials
secret:
secretName: regcred
items:
- key: .dockerconfigjson
path: config.json

stages{
stage('checkout'){
steps{
container('gradle’){
git branch: 'main', url:
"https://github.com/suhwanl2/course-registration-GoormUniversity-user.gi
£

stage('npm install & npm Build & Docker Build & Tag Docker
image "' ){
steps{
container('kaniko"){
sh "executor --dockerfile=Dockerfile \
--context=dir://${env.WORKSPACE} \
--destination=suhwanll/frontend-user:latest \

--destination=suhwanll/frontend-user:${env.BUILD NUMBER}"
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stage('Update K8s to New Frontend Deployment'){
steps{
container('gradle’){

git branch: 'main' ,
url:'https://github.com/suhwanl2/finalproject-argocd.git’

sh 'sed -i "s/image:.*/image:
suhwan11\\/frontend-user:${BUILD NUMBER}/g" front-deployment-user.yaml'

sh 'git config --global user.name suhwanl2’

sh 'git config --global user.email xman@l20@naver.com’

sh 'git config --global --add safe.directory
/home/jenkins/agent/workspace/Frontend-Pipeline-User'

sh 'git add front-deployment-user.yaml'
sh 'git commit -m "Jenkins Build Number -
${BUILD_NUMBER}"'
withCredentials([gitUsernamePassword(credentialsId:
'github-credentials', gitToolName: 'Default')]) {
sh 'git push origin main'

e Backend Pipelinedt Ot& X2 M2 2 item 4 2 Frontend - User 2 &0t Y=
gitS A =8tL}.
? 2t 20| JenkinsfileZ2 & & &tCt.
Jenkinsfile 0l A git checkout stage 2t OF X| &t stageOl A4 21 EI0I 4 2 gradle=2
AMNEZ3tA =0, Frontend - User 2E = vue.js ZEEAJ| 20U AtA A nodejs
Ol0IXN 2 MAE ZHHOIH 2B 0 A &ot= 2401 XL kXl install 2t
2 IS 2 stagelll Al & 6t= 240] OF:l, Dockerfile il A1 Multi BuilderS
Ol 2ot SHHE0 &A= ot 20l 20! CHE stage0ll Al nodejs 21HI0IH E
ANEE Z It Sl

e gradle ZHIOIHE 01250 &

0 A
Ot X< stageE ol &2 &tLt.

A
T AN

o

L C
_— =

rr
J
o

FH OF 0F= 0 3= 10 checkoutdt

I
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2.2.3.3.4.1. Pipeline 21t HHAE
npm install &
. npm Build & Update K8s to
Declarative: P X P
checkout Docker Build New Frontend
Checkout SCM
& Tag Docker Deployment
image
8s 1s Tmin 8s 7s
5s 877ms 50s 7s
& 65 Pipeline Z1t HHAE
e Frontend - User PipelineS ZEoilUS I E4HCZ HEL= IS &0
Tags
This repository contains 16 tag(s).
Tag 0s Type Pulled Pushed
14 j\ Image 4 days ago
—_1& 66 Frontend - User Pipeline
e Docker HubOil OOl X2} Push& 2= &0l
front-deployment-user.yaml
e ArgoCDJt H=Z0Q! gitlfl oS yamIIt 2 0l Ml 2 & commitO] 42142 ol
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spec:
containers:

- name: front-app-user

image: suhwanll/frontend-user
o OHE yamlItZ 0l SHIIESH AXMZ OI0IXIJF WHlE XS &l

front-deploy-user-85d4c577d..

front-deploy-user . fi
o : ' -

re 16 front-deploy-user-85d4e577d...

ArgoCDJt git0ll B1Z A0l 2124 = ZXIot) HB AR Ol XA M E Al HH X ST
MEH BHES T M=Z & replicasets 2F=1) 11 Otch MMZ=2 0I0IXIDF HE =

A

ZHOIHE Jt&l I} & E Rolling UpdateE Sl BHESHC

2.2.3.4. Frontend - Admin Pipeline =
e %2 Pipeline= 1t Ot&EIHK 2 E2R= =2 0tL.
o [I&EIINZ QUIAEA SHAUA &HHOIH
BHEZO B AXHO 2 2015 ™ Pipeline 2=l = &l &tC.

2.2.3.4.1. nginx0il M Frontend - Backend & Z

location /api {

proxy_pass
http://k8s-default-backing-8476de3e44-889811917.ap-northeast-2.elb.amazo
naws.com;

proxy buffer size 128k;

proxy buffers 4 256k;
proxy_busy buffers size 256Kk;
}
e nginx.conflll M L HEZE 126t Backend =25 S=6HLL
e Admin HOIXIOA= =2 E#=J| AMblA= XA & J| 2 0l Machine Learning
Backend =4 = SE06tA ¥ =L
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2.2.3.4.2. Frontend & & It 2 0l Al Frontend - Backend & &

server:{
proxy:{
"/api":{
target:
"http://k8s-default-backing-8476de3e44-889811917.ap-northeast-2.elb.amaz
onaws.com/api/",
rewrite: (path)=>path.replace(/~\/api/,""),

})
¥
}
e vite.config.js I} H= 2 HZE 120t Backend =45 S8t
e Admin HOIXIOIAN=E S22 HSI| AMblA= XAGHA 2D| T 20l Machine Learning
Backend =4 = S=06tAl &=L

2.2.3.4.3. Frontend - Admin &£3{2t0| &

FROM node:1lts-alpine AS builder
WORKDIR /app

COPY package*.json ./

RUN npm install

COPY .

RUN npm run build

FROM nginx:stable-alpine

COPY ./nginx.conf /etc/nginx/conf.d/default.conf
COPY --from=builder /app/dist /usr/share/nginx/html
EXPOSE 860

CMD ["nginx", "-g", "daemon off;"]

o P2t 20l Dockerfile 2d = 2=Z Saoli 0|0/ XIE &&otd, ZHOIHZ Hi &

[oll

tCY.
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+S0stw +=Z 4" A A Bl (admin)

El
rio
rt
fot

a5
ng
rt
fot

TE FHYEA 27 FHE 1134 63M E ) Io| ==X E

o ZIHOIL HHE = Bct2M0 AAEA HES IPYS Al RI220l E4EHSZ
AdminHl Ol K| Jt LIEtHUHE XS &I BT

2.2.3.4.4. JenkinsE 0| Z &t Pipeline

image: gcr.io/kaniko-project/executor:debug
command: [ 'sleep']
args: ['infinity']
volumeMounts:
- name: registry-credentials
mountPath: /kaniko/.docker

volumes:
- name: registry-credentials
secret:
secretName: regcred
items:
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- key: .dockerconfigjson
path: config.json

stages{
stage('checkout'){
steps{
container('gradle"){
git branch: 'main’,
url:'https://github.com/suhwanl2/course-registration-GoormUniversity-adm
in.git'

}
stage('npm install & npm Build & Docker Build & Tag Docker

image ' ){
steps{
container('kaniko"){
sh "executor --dockerfile=Dockerfile \
--context=dir://${env.WORKSPACE} \
--destination=suhwanll/frontend-admin:latest \

--destination=suhwanll/frontend-admin:${env.BUILD NUMBER}"
}

}
stage('Update K8s to New Frontend Deployment'){

steps{
container('gradle’){

git branch: 'main' ,
url:'https://github.com/suhwanl2/finalproject-argocd.git’

sh 'sed -i "s/image:.*/image:
suhwan11\\/frontend-admin:${BUILD_NUMBER}/g"
front-deployment-admin.yaml'

sh 'git config --global user.name suhwanl2’

sh 'git config --global user.email xman@l2@@naver.com'

sh 'git config --global --add safe.directory
/home/jenkins/agent/workspace/Frontend-Pipeline-Admin’
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sh 'git add front-deployment-admin.yaml’
sh 'git commit -m "Jenkins Build Number -

withCredentials([gitUsernamePassword(credentialsId:
'Default')]) {

${BUILD NUMBER}"'
'github-credentials', gitToolName:
sh 'git push origin main'

}

}
A& &4 stCh.
OlLt, Docker Hub dl:ZZ XI &£ 2| 0| &,

}
}
}

21 2| Frontend - User Jenkinsfilet OF &t D}
HAS A2 X DEI E=Hot= git 0l 2
Sed¥d N Z HtZ yamlIt 22l 0| & S2 HtF = 20l R2ISHCL.

2.2.3.4.4.1. Pipeline 21t HHAE
npm install &
. hpm Build & Update K8s to
Declarative: P i P
checkout Docker Build New Frontend
Checkout SCM
& Tag Docker Deployment
image
8s 951ms Tmin 12s 7s
63 901ms 58s 7s
18 68 Pipeline 21t HHAE 2
e Frontend - Admin PipelineS Z SIS [ FAHCZ HEL = A2 &0l
115
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Tags
This repository contains 10 tag(s)
Tag 0s Type Pulled Pushed
9 Image 4 days ago
Docker Hub0ll & 24 4 &l imageJt Push& XS &0l
MAE NS 20l

front-deployment-admin.yaml
git2| ol & yamlIt 2 0l A 22 commitO|

ArgoCDJ} &

f

f

spec:
containers:
- name: front-app-admin
image: suhwanll/frontend-admin:9
o OHE yamIII Ol SUHIIES AHMZ OI0IXIJF WAME HS &l
front-deploy-admir 'f7Ebh.
L
front-deploy ir front-d . 4
0 » H
1 el front-deploy-admir 'f7Ebh.
' S
ArgoCDJt git0ll BE AL 0l 2124 =S ZXIot) HBARS Ol SEH M S Al i AL ST
MZ A HHZ & AHET replicaset2 CFS 1D 1 Ote M2 0l0IXIJF HEE
£ Rolling UpdateE Solf HHi 228t LCt.

[ ]
ZHOIHE Jt& I E
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2.2.4. Monitoring

2.2.4.1. Prometheus & Grafana

Prometheus= @2 44 2LIHE AAE O CHEH M, AHIA, OS2I 01 & Ol A
gdot=s HESHZS =&0ot) ME&tCh Grafanas OI0IE A2t & HAIZ2 = EO0IC.

Prometheus 2t GrafanaE Soll AlAE AEIC HSE W2 H ot HSE = UEFE,
SUEO AAE DLIHE S =56t

OII

2.2.4.1.1. Prometheus & Grafana b &£

TZ2HHSAS BHXI ¥ X

TZHHRA= 2He 2HAH UWR = A20 BIXIE == UCH S 2 LIE{E ol Of
otl= EKS 2dAH2 2= 12l 2 A2t OtLIC W2k A K SHAH HEN
BIXISH MEst HOoIE 835 HsE0lct= 0|8 =2 2PLHZ IO 382 25
&tC}.

Prometheus, Grafana & X|

o

Prometheus 2t Grafana= kube-prometheus-stack2 Sadll & x| &t Ct.

kube-prometheus-stackO| &, 22 AHWM SLIEHE S #5560 st Z20HHSA 2
JdetmtLbE 2 &6t= I XI0ICH 0l 2 Soll 221 AE 0l A Prometheus AAHE A & &t
MZ & PodE B &L StCt.

helm repo add prometheus-community \
https://prometheus-community.github.io/helm-charts
helm repo update

kubectl create ns monitoring
helm install my-prometheus prometheus-community/kube-prometheus-stack -n
monitoring

2 £ Prometheus, Grafana & X|

values.yaml I} & HAE

Helm tEE Sol EXIe M &3 £ U= UL =4 =2 JtE values.yaml It 2 S
=8 8tCt. Prometheus2| Al A = & 2 LoadBalancerz & & 8t = helm upgradeE
&S BHCE,
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kubectl get sve

B38bUGUG-122TU62 3 . ap-northeast-2.elb.anazonaws.com

F 2 &1 20| Prometheus?t Grafanalil 2 28t MHIAS0| &80 =2 AXE 252
stolg &~ QUL

2.2.4.1.2. Grafana & = % Dashboard -+ &
Grafana & =
2t A LoadBalancerZ X & &t 22 IP =AE S0l Grafanalll & £ 8tHC}.

{j dGralana

Welcome to Grafana Need help? o

Starred dashboards

Recently viewed dathboards

—1& 70 Grafana webserver
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Dashboard &2 &

PrometheusOllAd DI A2 A2 E
T 4ot)| &M & Data source

>
1
=
o
[w

s / Prometheus-1

Configure your Prometheus data source below

12 71 Prometheus Data source =D}

e 0|52 &35t URLN = my-prometheus-kube-prometh-prometheus Al H| A 2|
=4 E http:// my-prometheus-kube-prometh-prometheus:9090 S Eil 2 & { & LCt.

e my-prometheus-kube-prometh-prometheus= Z 2 H H A MH O & 256t7] {8t
ClusterlPE NS0t 9090/TCPELEE Sol ZC0IHEN A ZZ2HH A0
d2g = UTF &Lt

e A2 == Zt=2| DashBoardsE Sall Lt
ULL Ol HENH HUIEIA 2 HAIREE

e DashBoard — Import — Upload JSON fileS =

o

clAASE Al Z3tot0 &0l &=
g

Qo 1
[0
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& 72 Dashboard

2.2.4.2. Prometheus HA

PULHEWNAE DItSd =S = 206t0AF et 2 B /\IL}EI e ZZMHEHSA
NHE F O 01422 SHIGHH AtEot= AlL2l 20ICH GHAIEF O] B2, 2122
TZ0HSA ABHUAN SE= HES OI0IEI S JHI*EIE —E—HIJP & etCh. E8t

gt L
Stateful 284S AIE20IE2Z 2X = PodE0| PVCE 2%% TZHHSA HAH 2t
HOIH 28 SM T &ML}

ol
S

A Z2 02 ZZ20HSAS DIIESHES
ThanosE 0IE0t0 ZZ2HHRAE C
TIZHHRA /d Hel OOIHE S &=3tot:
TH&ol= JlsS ME&80. 0lz elof Dotsd Y
JtsotCt.

P

Ml o o H

> ol
=

[ >

|z

=2

x
100

>

e

= m

I
By
_IZ'J

on

_\'_J_ -

2.2.4.2.1. Object Storage + 4
Object Storage AtE Al OIOIE X2l € E&4, &2#& 4, 0lE =SH 0|& = Jt&LH MetA

=2 ME At Oty Object StorageE S olf Prometheus OIOIE{ E N & StC. Thanos Object
StorageZ % 0| AtE &l = MinlOE Object StorageE M 0| Z 8tLCt.

e minio yam|It Y M4 &
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curl
https://raw.githubusercontent.com/minio/docs/master/source/extra/e
xamples/minio-dev.yaml -o minio-dev.yaml

2 S minio yamIIt 2 44

e EH O E Soll minio-dev.yamlIt 20| M =CH oY A= &M ZZ2HEQ XA
=38 2 stCt.

e minio-dev.yaml =& W&
- Nodeselector It E AHH|

- Volume &€& =&

# minio-dev.yaml

# Deploys a new MinIO Pod into the metadata.namespace Kubernetes
namespace
#
# The " spec.containers[@].args’ contains the command run on the pod
# The " /data® directory corresponds to the
“spec.containers[@].volumeMounts[@].mountPath"
# That mount path corresponds to a Kubernetes HostPath which binds
“/data® to a local drive or volume on the worker node where the pod runs
#
apiVersion: vi
kind: Pod
metadata:
labels:
app: minio
name: minio
namespace: monitoring # Change this value to match the namespace
metadata.name
spec:
volumes:
- name: efs-volume
persistentVolumeClaim:
claimName: efs-pvc-monitoring
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containers:
- name: minio

image: quay.io/minio/minio:latest

command :

- /bin/bash

- -C

args:

- minio server /data --console-address :9091
volumeMounts:

- mountPath: /data
name: efs-volume

T & minio-dev.yaml

28 8t minio-dev.yaml It2 2| LIE2 212 &2 L.

MinlO AIE Al 228 MHIA M4

Minl0S] 252 &1 T2 E
K HIA = default LI 2 AT 0] A 0f
UI2 AT Ol A0 A EFSE AtE S
M yaml TFY S OFS O =L},

IM AtZ =0 EFSZ XIZstCt. ot X8 JI &S| EFS
ZTHECE et A MinlOJt & XI €l monitoring

A
e

UL Z efs-pvc-monitoring.yaml 0l 2t= 0| &2 PVC

# efs-pvc-monitoring,yaml

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: efs-pvc-monitoring
namespace: monitoring

spec:
accessModes:

- ReadWriteMany
storageClassName: efs-sc
resources:

requests:
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storage: 1Gi

= E efs-pvc-monitoring

PS C:\Users\soo038\git\monitoring> kubectl get pods monitoring
NAME READY  STATUS RESTARTS

alertmanager-prometheus-kube-prometheus-alertmanager-6 2/2 Running 1 (3d19h ago)
minio 1/1 Running @

& 73 MinlO pod 4 o
minio-svc.yaml & &

MinlO & HIOI Xl H& = ?Iet AHIAE dd

K]
aQa

apiVersion: vi
kind: Service
metadata:
name: minio-svc
namespace: monitoring
spec:
selector:
app: minio
ports:
- protocol: TCP
port: 9091
targetPort: 9091

= & minio-svc.yaml
minio-svc2| EXTERNAL-IP =24 E Sl minio ALOIE 01l & & 8tCt.

=4 1 http://<External-1P>:9091
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OBJECT STORE
EE® LICENSE
Multi-Cloud Object Store

8 74 MinlO & HIOIXl &=

=J| 0t0olCl, B Y B SOl minioadmin@ & £ Q2! £ MinlO2 H3! = M A &L

ThanosOl Al AIEE H3! 2 2, thanos-bucketO|2t= 0|22 MAH=CH.

@e3e5aT5a7 26344 beSBbe fH0ad 341 Th-133515402 2 ap-northeas! -2 elb.amazonaws.com

Buckets

thanos-bucket

B usage & Objects

0.0: 0

18 75 MinlO H2! (thanos-bucket) 24 &
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2.2.4.2.2. Secret
MinlOOl HZG6t)| ®Ist Al 2 & HEHCEH 0l E ®lol 4 Al IHY

o
I
0x
ol
o

type: s3
config:

bucket: "thanos-bucket"
endpoint:
"s3.ap-northeast-2.ae3e5a95a726344bc98bef90ad94f17b-1335194022.ap-northe
ast-2.elb.amazonaws.com"
access_key: "minioadmin"

secret_key: "minioadmin"

= & minio-conf.yaml

Ol € =dll Prometheus®?t Thanos2 &
HNELOEE AL} ol & S3 2l =

AWS S3%t 22 SC0IHEZ AIEE

EZHEONA MinlOOl E26tJ] ?1et AWS S3 S &
HOIEE Soll MinlOgt 22 UE AEcelX AlIAES
= ULCH

?12l AlI2 & It (minio_conf.yaml)S S olf thanos-obstore-secret-vl 0| S 2| AI D& =
AL

kubectl create secret generic thanos-obstore-secret-vl -n monitoring
--from-

2 E thanos-obstore-secret-v1 A| A& A4

Monitoring Ul & AH Ol A0 MBS oY Al S &X6H0H Thanos & 1IH 0ll Al Minio
MB10l & Z &Lt

I

_1& 76 thanos-obstore-secret-vl A| 3 & &H0I
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2.2.4.2.3. Thanos sidecar & &
Prometheus0ll Al ThanosE At&3atJ| 2o values.yamlOfl =t & & 2 & & StCt.
values.yaml =&

- prometheusOperator.thanos FJ & &

thanos:
image: "quay.io/thanos/thanos:v0.30.2"
objectStorageConfig:
key: "minio_conf.yaml"
name: "thanos-obstore-secret-vi"
version: v@.30.2

2 E values.yaml - thanos & & 3Dt

- thanosService : true

- thanosService.type : LoadBalancer

- thanosService.clusterlP : “

- prometheusSpec.externalUrl :
"http://my-prometheus-kube-prometh-prometheus.monitoring.svc.cluster.local"

P20l TEE FIHY =HGHCL oS @8 =2 2 =0HH thanos-sidecar?!
A

my-prometheus-kube-prometh-thanos-discovery Al 8| A JF M4 &I Ct,

r

momitoring> kubectl ge

18 77 Thanos sidecar 24 & (my-prometheus-kube-thanos-discovery)

2.2.4.2.4. Thanos & X|
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kubectl apply -f
https://raw.githubusercontent.com/rancher/local-path-provisioner/master/
deploy/local-path-storage.yaml

2 & local path & X

Thanos &X| Al 28t HE=2 FItst AHE X 8 2| Thanos Helm Chart +4
I} (thanos.yaml)S %4 StCF.

helm repo add bitnami https://charts.bitnami.com/bitnami
helm install thanos bitnami/thanos --version 12.3.1 -f thanos.yaml -n
monitoring

2 & thanos.yaml

helm repo add bitnami https://charts.bitnami.com/bitnami

helm install thanos bitnami/thanos --version 12.3.1 -f thanos.yaml -n
monitoring

T2 E Thanos & Xl

export SERVICE_PORT=$(kubectl get --namespace monitoring -o

jsonpath="{.spec.ports[0].port}" services thanos-query)
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o c 127001

Thanos - Query

Targets

Al Unhealthy  Expand All

Thanos — Query & AOIE0f

| 25 #2g == ULE U= targetsOll
TZHHSA0A 202 O

X~ A
oc>
= 2l
==

Thanos - Query

Sidecar g

Endpoint Status Announced LabelSets 1 T

Prometheus “menitoring: prometheus- Kube prometheus: pronsiheus”
prometheus seplica - “prometheus-prometheis kb prometheus-prometheus-0™

& 79 thanos-sidecar &t Q!

Jor
o
ok
1>
48
a

Ct=2 1 &0l thanos-sidecar £&t YA X2 S&otD U= AE
2.2.4.2.5. Prometheus HA 7 &

ThanostA| AXMOZ JAHLJA22Z 22 N0l Prometheus HAS 74 &L},
Ol =3 E ?IoH Prometheus AHIAE 22 =4 EC.

e Values.yaml2 prometheusSpec.replicas : 22 =&
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PS C:\Users\soo38\git\monitoring> kubectl get pod monitoring

NAME READY STATUS AGE
alertmanager-my-prometheus—kube-prometh-alertmanager-e 2/2 Running 6h28m
my-prometheus—-grafana-6dusfu7796-vducb 3/3 Running 6h28m
my—-prometheus—kube-prometh—operator-54bcf66c88-rvj9c 1/1 Running 6h28m
my-prometheus-kube-state-metrics-6cf7fbdcb5-cwrhr 1/1 Running 6h28m
my-prometheus-prometheus-node-exporter-k9dwf 1/1 Running E 7um

78m
74m
78m
5h7m
64m
63m
93m
93m

my-prometheus-prometheus-node-exporter-nb7td 1/1 Running
my—-prometheus—-prometheus-node-exporter-tt65m 1/1 Running
my-prometheus-prometheus-node-exporter-xhufv 1/1 Running
prometheus—-my-prometheus—-kube-prometh-prometheus- 3/3 Running
prometheus—-my-prometheus—-kube-prometh-prometheus-1 3/3 Running
thanos—query-54db769888-mrqbx 1/1 Running
thanos—-query-frontend-86957c569u-fotzf 1/1 Running
thanos-ruler-6 1/1 Running

o000 OO@

18 80 274 2| prometheus MUl A A
?| et 201 JIE0 otLtA S Prometheus M HI A Dt
prometheus-my-prometheus-kube-prometh-prometheus-0,
prometheus-my-prometheus-kube-prometh-prometheus-1 21 £ = O LtC}.

FIt2 44 E Prometheus

M Bl 2 (prometheus-my-prometheus-kube-prometh-prometheus-0,
prometheus-my-prometheus-kube-prometh-prometheus-1) PodE Thanos2t HAZdtJ| $
MBIAE HHEHL Pod E2 AHIAS 2128 A Al 2HAHWS AHIA = SIH2
SZ st el A AT ABEC etA headless AHIAE MATHN 22 2| RelicaSet=
otLt2l headless M HI A0 & & &tCt.

3

o

Headless AlH| A M4

app: prometheus
clusterIP: None
ports:
- hame: prometheus
port: 9090
targetPort: 9090

T & prometheus-headless-svc.yaml

CtE 3t 20l prometheus-headless-svclil 4 & Z & PodO0ll CH & label 22 E &2
prometheusE & &3 Ct. 2t Prometheus

AN Bl £ (prometheus-my-prometheus-kube-prometh-prometheus-0,
prometheus-my-prometheus-kube-prometh-prometheus-1) Jt prometheus ct2 2t S A &=
=Pk

label & &
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kubectl label pod prometheus-my-prometheus-kube-prometh-prometheus-0 -n

monitoring app=prometheus

kubectl label pod prometheus-my-prometheus-kube-prometh-prometheus-1 -n
monitoring app=prometheus
€ prometheus label & &

2 thanos.yaml|2| querier.stores= & 0l ¢/ 0l Al & & &t prometheus-headless-svcE
Ct.

Wl

tS

J

9|0

—_

i

thanos.yaml =)t & &

app: prometheus
clusterIP: None

ports:
- name: prometheus
port: 9090

targetPort: 9090
T2 & querier.stores =4 =t

Query A Bl A = Prometheus?t S 41 Al gRPC =4 AtE8tC. [+ et M storesOl Thanos
Query Al 81 A Jt PromethuesOfl & 28 == JAE = gRPC =

1 & =38 ¢E thanos.yamlIl 2 2 Jt Xl 1 helm upgradeS &I &1 &tC}.

< c ) 127.001

Thanos - Query  Grap

Rule g

Endpoint Status  Announced LabelSets

Min Time (UTC) Max Time (UTC) Last Successful Health Check Last Message

10.100.54.131:10201 up = = 1
replica="thanos-ruler-0"  ruler cluster-""

Sidecar g
Min Time Max Time Last Successful Last

Endpoint Status Announced LabelSets (UTO) (UTQ) Health Check Message
kube-prometh- (8 - - 1.664s ago

10001 prometheus="monitoring/my-prometh cus-kube-prometh-prometheus™

prometheus_replica="prometheus-my-prometheus-kube-prometh-prometheus-1°

—12] 81 Prometheus HA & & = Sidecar 2&(1)
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< C 0 127001

Thanos - Query  Graph St

Rule pm

Endpoint Status Announced LabelSets Min Time (UTC) Max Time (UTC) Last Successful Health Check Last Message

10.100.54.131:10901 up — = 3.460s ago
replica="thanos-ruler-0"  ruler_cluster=""

Sidecar ges

Max Time Last Successful Last
Endpoint Status Announced LabelSets (UTC) Health Check Message
-kube-prometh- [ 06 - 5.500s ago
10901 prometheus="monitoring/my-prometheus-kube-prometh-prometheus™ ”
Pl prometheus replica="prometheus-my-prometheus-kube-prometh-prometheus-0"

18 82 Prometheus HA & & = Sidecar 2 &(2)

O3t 20| =& & thanos.yamlO| @& & 2 BHH & U Ch. Sidecar 2= (1)1t 2 0]
prometheus-my-prometheus-kube-prometh-prometheus-12 0| E35t= 24 =, MS A
ThanosE CHAl Al &3 E [l prometheus-my-prometheus-kube-prometh-prometheus-0=
Ol2cte NS &g = ALH 0™

prometheus-my-prometheus-kube-prometh-prometheus-0 1t

prometheus-my-prometheus-kube-prometh-prometheus-1= HZI0lJt(H AtS0ol= 252
stolg &~ QUL
2.2.4.3. Amazon CloudWatch
2.2.4.3.1. Amazon CloudWatch HA|2E 24
EKS 22HAH L AWSH A AIES6lD J=clAASO HEIE AAZ2eZ BLIHE 3|
2/ 6 Amazon CloudWatch & 2 0| & = 8HCF.
AR E 8
1 &
131
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Amazon CloudWatch & HIO| X 0| &6 &, LEZE A CH
= HAIEE M4 Z X0l =0 2tHCH

H

Ol ‘HHAIEE d4d' HHES

M A E= 48d

X

CHAIZE 0|8

SRS

8 84 HAIEE 018 NI E

HAEE 48 HES S=ot8, HAIEE 01852 XN 8ots &0l 23510, HIIAH M2

&S CloudWatch HAIE2E=2] 01§ A2 0l &E=0 X &olf =LCh. EHAIC’COH 2 ot=

Ol €2 Us HANEE dd HES =28 HAEEI 4H0] &0, ddE

HAIEEE= RO HE A BN UK L= =8 SEH HAIBEZ HSUHALH
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3 F7t X
s -

ABT R 2R - 47

Lambda & AHET ZE 3

</>

o

Hy
'||T|

23 Holg ZE o

Logs InsightsOfA{ 22t £H44

r
Ho
>

b
qo
|
¥
Im

M2 B HAIZEN MS22 E20tH, HAIEE0 FOte /IS Hdestet= &0|
T, =000 ZLIHE ot X o= XN H0 e 72 /NS d=6HH = 0.
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14.1M
7.05M
206k
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B NetworkPacketsin I NetworkPacketsOut @ Networkin @ NetworkOut
O 8 'H Aoz 2 = U=EKS EE2 HERA AIE &
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W AMS Eo LLIHE otE==2 &8 |

o
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499 vs

@ StorageBytes

e

Amazon Elastic File System(EFS)2| A2 S X3
S R/AMES ALESHH 0L AtEotA =X

o O«
M B

89 ‘B fHC

i

MySQLSI CPU AE R [

Percent

108
0345 0400 0s15 0430 3 515 545 0G0 0630

@ CPuUsilization
MySQLE! 10PS SHE
Count/Second
) \M\’_/\/

0513 A —
— —_A__ — N 7_/f-v——/ -x_——f-

0033
Q345

a0 0415 o 04:45 0500 05:15 0530 05:45 0600 1 063
@ WMReadioPS @ ReadiOPS @ WritelOPS () LVMWritelOPS.
MysQL2| §7|/227] 2O EA|
Seconds
0545 0400 415 w30 Oa:as 0520 0515 0530 0545 oc00 o x:
@ Resdlstency @ WriteLatency

MySQLE T &/4 0 BT

Bytes/Second

143

0345 0400 0415 o430 0a:t5 05:00 0535 0530 0525 0600 0% %
@ NetworkTransmitThroughput @ Netw v sohput
MysQLE| G F S ® Gif H22 i
Bytes
2086
o5
0200 041 430 oauts. 05:00 os1s 0530 Dsias ocoa 061 3
@ FreeableMemory @ FreeStorageSpace
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800 M2 HAIE LD A= RDS I AEHA L MySQLS| & &

et S AWS &0lA EMotH, HE0 AtEE SH2Z BIXIEN U= RDS OIAEHAO
HdET W ANOZ 5t Z A2t 2LIHE S & = JAES HiXlof SAUCH S EAE=
#e 242 RDS QIAEHAS CPU AFE &, IOPS di*,a|0|@/\|,l—‘”§ﬂ3 S/EAl 88 R
S L AHR UHE2A 22 US0l EA2422 HAIDZ D UCH

1AIZE 3AIZE 12A1ZF 19 39 1FE AMRAHAIE —C| H 52 “ ol 9 F

I8 91 EAl AlZE HE

M AAN2AeZ XE O MM JAD, S SHE =2 A2 S22 = =
JUDEE SHH==2 HEHOICH HAIEE 0 E50tH 20l= 3tH 5 LEXR &0 2 Xl of
U[_z= AM2H2S ZFOtH SHE gt=S oild Al2HA =0 =2 = AL

HE S0, SEHE eSS 1A HAZ2 SHE S ED AU MNP HES =
Z2EI0tH, SA A2t S SHE U2 BHFEE 43 £ AL I 20 & 2210]
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JciaiL 2EE MO HA|/AEA| SAEFIRE
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- /X

121

05:00 05:30 06:00 06:30 07:00 07:30

@ HealthyHostCount @ UnHealthyHostCount

JdethiL SEERHM2 Al 2 S HE|E HE FIRE
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0z

SN Y=

Vue 84 A
https://vuejs.org/

Helm 34 S H 0| Xl
https://helm.sh/

Prometheus = 4! = H| 0| Xl

https://prometheus.io/

IZHUIEIA S ZAM
https://kubernetes.io/docs/

AWS =S4 2 M
https://docs.aws.amazon.com/ko kr/

Kube-prometheus-stack GitHub
https://qgithub.com/prometh -community/helm-charts/tree/main/charts/kube-prometh -st
ack

Grafana (HAIEE &1 E5 S H Ol X
https://grafana.com/grafana/dashboards/
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