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1. ST HA} A7)

QO RSISIA|AR ICTREE(2021~)
=715 L|E
- HKS(Hanwha Kubernetes Service) Platform 72 2|F L =7 'I LLE I I

) HSKEABIA CAC(2012 ~ 2021 eGovFrame

- Cloud Z23lE Ct4= F=(2017 ~ 2020)
- AW Z9| CH
- AW {2} O g| Ch4= 20k 35(2018)
O (Lbz SiEaH Al2IR) @EHBLIE| HojLt 2
- Lt Si{EAN BEoy|QeT riEEE =

- Ltz 8{=A}H Cloud Project with Kubernetes &

0 EEHE(PaaS) 42711 Z2](2016)
O FHIHURK AE3 S8 +4(2014)
Q HEHFLE| 2| (2015 ~)
IHURES 2] B3l E2iQ) 5‘—EH,i‘rﬁ17H"E’IiK
0 BIT-Hub(SK1E 7|&HHLIE]) e
- DevOps Master(2020~2021) 2";‘.‘5;”;;:2;??’5.2;%22:1?”
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2.Cloud=t




2.1 Cloud A2

2 HEST 7|ute| HEE 7|

Compute, Storage, and Networking Resources
Delivered as a service (i.e. laaS)

Self service access via web interfaces and APIs
Provision / release resources in minutes

« Pay for usage model

EfE3 HRE

EEEY=TE ]

O|0|R| &3: https://ko.wikipedia.org/wiki/ 222 E_ZHHE
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2.2 Cloud MH|A Y

HMA mSe! S2RE MU|A ofE MY
331294
3000 E3

28919 S2tRL o2l oM

AH|A(Saas)

~ E2tRE o Z2[7| oM
olmZa} MH|A(PaaS)

2498%

1437

2143

9489

- 2212C A|AH
Ol a2t MH|A(laas)

1267

619¢}

1105¢

491

MH|A
1] [ -
ZZM|A MH|A(BPaaS)

7668~ =atoc pa) w ot

389¢

2018

2019 2020 2021 20224

L HER] SCRE MU|A 2|5 AIEX} X|&E A

S 3=

2etRE o Z2|H oM
A H|A(SaaS)

~ 22RE ofE2/H 0|
Qlmat MH|A(PaaS)

7238248
2400‘11
ES 1X
e )= 78‘3‘11 57459
1= 3427 1= 3668°‘
2% 94069 16739
9621 - BURE AlAH
77872 Ql=a} AH|A(1aaS)

1475‘11 ~ BeleE #e| Y Hot

J

97992}
8288

e e
T2 M|A AH|A(BPaaS)

2018 2019 2020 2021 20224

AE=7tEH

O|O]Z] &A: https://biz.chosun.com/site/data/html_dir/2019/04/03/2019040302058.html

=P8

H|ZL|A Z2AH|A, QB Z2f0]= OfF2(H|0|d & &Y
s LIES

S50 2T EQ| 07t 22t ES Sall LZH0||A|
HESEl= £2ZEQ0] B2 2&

M e Om

2etRLE 7|2 2-Eo| 0 S2(A|0] Y, 2[&{=tE DISHUA, HE
=, Java 3 # 2.0 HEIY 28 S HRE EHES AS

aws Q.2 PooS-TA

OpenPaaS

AAzu re

ME, HIERZ, Ci|Oo[E M,
OlZZIE OFRA

adWs
~—

AEE|Z| MH|A 7|SHF 22 HRE
d AH|IA FEZ HE

‘ AAzure

vmware

S2tPE ARE AR 20| oot M=24Ql SaaS, Paas, laaS
Q0| HIRLA TENAE MHIA 7|52 HIE

BPM (workflows) RPA (robot)
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2.3 Cloud Deployment Models

A Cloud Provider

]

olmat= ZZlLjE gl

OllAl 22| 7ts

Enterprise Network

Q

Cloud Consumers accessing the cloud

from within the enterprise network.

O|O]Z] £A: https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.500-322.pdf

1 2 L= On-premise (AHY| 25 Z14H)

oY Z2|0|M SHAH O 2 ALESIE R 2R E AZEE AIS
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2.3 Cloud Deployment Models

Public Cloud

Consumer

Enterprisc Network

Internet

Cloud Consumers accessing the cloud

from within the enterprise network.
Cloud Consumers accessing

the cloud over a network.

Public cloud
SEFRE MH|A H[S SAH7HHIO|E] ME, AH, L ERZ &H[ Z
AER|ZQF 2 EE|AH QT E AR

(AZ27t CHE SlAtet S + ULt

oTT=2"T M

=ohPE MH[ATt 2|, T2H|2{'d B FA] 22

—

AEA= 7Hdet EH BRE

2| AT, YEQY Y AEa[R] 2|4 A0 MH|AZ
oA AZHCE.

O|0JR] &4: https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.500-322.pdf
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2.3 Cloud Deployment Models

M

L On-site Community Cloud

Outsourced Community Cloud |}

Hybrid cloud

Z2|9| On-premise PrivateS2IEE AHESIHA CHE S2tRE
MH[A HA|2| Public22I*EE AHRSH= A.

Public Cloud

R

I

=t0|8l 22t E9| 7|51t O[HS &E

O|0JR] &4: https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.500-322.pdf
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3.1 Cloud 7 =&

SCREE ZIost 2825t #83517| flot =52 A = USLICE

SCIRELRL SIS 0 E2| A0/ M-S xSt Il I L2 A3S 7tS3HA| ot= AMH| AT E QL Tt

2CRE H|O|E|E= 22t E0|M of F2|A|0| 42 BA|, 715 & H5t= Ol ==20[ ELICH

A|&AQ1 E5 ZAH|0|L AR 2 QAIAEY|O|E{Z LM EIL|CE

Olziot 7+ A= 4 HE £, O U2 =AM 2 2|A5=l 22| H| 22 A2{5t7| 2l6 22E HIO|E|E 2 Dot |USL T

CoreDNS, Prometheus, Kubernetes % Fluentd2t 22 0 Z2|7|0|M0ll= S2tE ZAFE 72 7|20 22[5H= AHA| 2E AA KHE METL
ULt

SotRE BUZ2 1T & 282 UAZEE £0|= S2RE ARE, UIEHZ, AEZ|A| & H|ZL|A 2E0| 0= 4l 2 LCH.
Microsoft= Azure SSHZS Soll 2|AAS W=H 4 & £ USLIC

Google2 Google Cloud Platform2 £A|5t0{ 0[2{St 1A 0f| CHH|SE7 | A[2FSHESLICY.

SR EE AH| AL E0f Chsl 2HMst BES 2|22 o= 4 0 = ALZALZ U401 7|55 WallotA| ot S | Ct.

£ https://www?2.architech.ca/difference-between-cloud-native-cloud-based-and-cloud-enabled-development/
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3.2 Monolithic vs Microservice Architecture

Traditional web application architecture

Browser

A 4

Apache

Simple to

develop

test

deploy
scale

I

NN
C \d
== 0=

rEror
rol ol ron

ot
o Tl I

d
A e
10 0% 12 o

I
|
l.
22 7=

2
ol

>= N X
5'.==0_>L

Aot

oI B 29| 0=
QAO| BRI 5HAF 27}

9| ZHE“OI B

StoreFrontUl

Accounting
Service

InventoryService

MySQL
Database

Shipping
Service

O|O]Z] £4: https://microservices.io/patterns/monolithic.html

Browser

Storefront
WebApp

AN Account

Service

Inventory
Service

REST
ARl Shipping
Service
Of0| 3.2 AjH|A
SHOZ H|ZE Tt

33 S840 ME[AS 2| £40

JHREARC| O5f| = et

SEALE| ZH0H 2|

&

Toh AIARS 5

AEH MEHO|| L5t

B = =2
sonzel A0

7Y

g 22|

Account
D8
Inventory
D8

Shipping
D8
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3.3 Monolithic Architecture

3
2% ToJES 918 24 - BE 7152 siLtel AmES 0] ofS2AO|MOE ATt £|T B
- AR E AR
- 23| ofZ2l7o| M S20| 57| hZo 2] SO WA JHL
- 23] 0 Z2]7[0| ML BlLto| AlARIO0| D 2 HYESIT EIAE 51| 412
S dd Hef 23
o
- OiSE[7|0|M0] 77| o= TMstof et 7A| 2|, 2F0| 0=
: - Alzbo] A|itol nfa o2 Lol SRzl
OF 9 — [=] == T
OIS el - 2 &2 ofB2i3o] Mol 2 5fel AlAHS TiT
- 39| AlATIS TER st YIS MRS 7SS AR 4 UES Y
2i0f 445 o= 4 ZH
stLte] Al AR T2 24
- = 7= 202
Ef0]Efe 0] A HE e 20k

- O O] MEE[R| g3= A

- 7IopE stg 5

- 272y 23

25| A OFF Bl (42H o Z2(7[0]4)

EA]: IstioZ AI2ISHE AMH|A HIA| (ZEALO0|F)
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3.4 Microservice Architecture

2l = MH|A SHIY 7 AfH|A
£ A X2 e 230 AMH|A
HZ Ho|E O] off =
EI[ZETVES H|O[E{H|O] A G| O[E{E|O] A

OO 3= A H[A OF7| &K (A2l O Z2[#|0[H)

EA]: IstioZ AI2ISHE AMH|A HIA| (ZEALO0|F)

- O |EiX7} HIBSHe L3 ZEto R Jje 7}
- sgen 3ol eaig

ATE 2 T El0] AH|A HO| LHOf|IA 2bABH A

MBI A 225t =0t T2 J9l5 Mel ks

22J0| 7|2 AT NS T4t

BEe|A AT EQ0{0f 7HIHE shg 54 51 Z

7l 84 sl 2 7ts
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3.5 Microservice Architecture =2 1}

- =4t O |EIA0l = S23fots R20| HH, AH|A F S5tLt7t A EA] 20

- MHIAE FE5Hs SO T QB EIA THE! 27H(0]: AlAH 0|Z3})
O YHELI XA AIZEUS

- HEYI EAL 2 EARCE LY

- H512 MH|ATCE|H S

- AMH[A XA HIAEE U1 OHF ORI 5271 S2)

- DR2EMO| HEE[= MH|A 27} 7|6t 24A0 2 STt
- OfEZ[A|0| M0 2 2 L AH| XS [SHOIZ LIS EHR

- M S 2E EHMO| E2 F5t2 &5 Aot

EA]: IstioZ AI2ISHE AMH|A HIA| (ZEALO0|F)
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3.5 Microservice Architecture =2 1}
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3.5 Microservice Architecture =2 1}

o
Ho?flAE

Q#

Of>

- OlO|AZAHIAOME BAE MHIAS 0| 55
- GIOIEf DB HIS Ay (Xat, HRIYE)
- SOAP/XML ) JSON ) HPO|H2| ZREE
0 SYHES3
- DE AJARO| SUBH SHERI0] MEOIA A
HESITI} I 2]

o?é

E|D 2= OiS2[AH0[/40| EE ZREZE Sl ot ER

- OfZZ|AH|0|M0| BYEE MHOICH SUSH 0| B AAS A 2 H|3H

—

- HI8 28O, o Uz} QmatE T 2H|2d2 & 4= Q= WS Zalof &

Z2H|A'd (provisioning) 2: AF8ALS| 2710 HAH| AIA™ LS B, B, BiZSH FUCLH7HEL Al A|IAHS SA| AFRE 4= Q= HEI 2 D|2] EH|5 F= 23S 2Tt
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3.5 Microservice Architecture =2 1}

0 2UEZa} O]

- AMNH|AS St = A S| DL E{ZI0]|M AMH|AS HMFD 2 Z2|E 2|5l0F gt
a 23 x|
- A A|ARIOAN BH 2US 431510] A| AR Z7H0| WE| AZIE|0| 21 HHO| TR

o)

= =
- O] MH|A 2] 25 A& 2[5kl AHEFAIZ + UA00F S

i

HIEZ (metrics)?: 7| 2L 42 2 Y& thast

-

£
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4.1 Microservice MAHA

for less-complex systems, the extra
baggage required to manage
microservices reduces productivity

as complexity kicks in,
productivity starts falling
rapidly

1

Productivity

Vionolitl

Base Complexity

but remember the skill of the team will
outweigh any monolith/microservice choice

O[0|&| &4 https://martinfowler.com/bliki/MicroservicePremium.html

the decreased coupling of
microservices reduces the
attenuation of productivity

Microservice

00|32 MH|A AR (22| i 4l2 12| SQl A|ARIO
HaMolL|C}

, B0 A2,

= A 8E M Akset = B E, ZLET
At 5HOF

00|32 MH|A
210]| CHoH 2

2|2 phy U B4 A ARI0| EQI5Hs 7]EHR

BiLict

DE2|A0 2 H2J5h7|0| SE| =
st

OfL|™ 00| T2 A{H| A= 11243
- OpE oFEa -
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4.2 Microservice A&z mdl

LevelO Levell Level2 Level3
Traditional Basic Intermediate Advanced
— o Service Oriented Service Oriented :
Application Monolithic Integrations Applications API Centric
One Size Fit Al Enterprise DB + No Matured Data Lake
Database - . SQLs and Light Polyglot, DBaa$S /Near Realtime
nterprise DB :
databases Analytics
Ienfrastructur Physical Machines Virtualization Cloud Containers
o App & Infra APM & Central Log
Monitoring Infrastructure Monitoring APMs Management
Process Waterfall Agile and Cl Cl&CD DevOps

£2{: A Microservices Maturity Model, from “Spring 5.0 Microservices,” 2nd Edition”by Rajesh RV (O’Reilly)
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4.3 Kubernetes 7|8t {2 2| A A] 2]Afet

O Kubernetes - E9| gt 7155t

N

Hi=22

INSTANCE TYPE

mb.large

g
fifamazon

U7 webservices

g g '100MiBor~1%
. . . . . . . Hard eviction threshold =
EEEERERN
o B EEEEEER ~7.0GiB or-s0% @ g
g 2 BEEEEERER Memory usable by Pods 8 ]
4 | § | Pods 2
=S o
R Kubelet 700MiB oo -
ObsiatingSysteinigy Memory reserved to the
NOde kubelet

100MB or~1%

Memory reserved to the OS

O 2AH LE0A 2|AATLSHHE|I=

o

- = = = = = = = = = . @) Eviction threshold
EEEEERER
EEEEERER eMemoryand
HEENR Pods CPU left to Pods
Memory reserved to
Kubelet the Kubelet
Operating system O Memory and CPU
Node reserved to the OS

O|O]Z] £4: https://learnk8s.io/allocatable-resources

% CPU

INSTANCE TYPE

D2 v3 V{ Pita

e 750MiB°r9%
. . . . . . . Hard eviction threshold
EEEEEEN 54GiB
BEEB ~. 1D or~67%
POdS Memory usable by Pods
Kubelet 1.8GiB or23%
Operating system Memory reserved to
o) kubelet and OS
Node

100MB or~1%

Memory reserved to the OS

HitH

OOM 2| E 2loliAf Ol 24

OIEOA ALEE e Qe BlaA

wh =

LWOSE|AA

4. SSH, system St 22 2F A4 & A|AH- HI2S &=

2| AA

7.50GB
2vCPU

TOTAL

Kubetlet, 71E{|0|L] E}Y St 22 Kubernetes 0|0 A

INSTANCE TYPE

n1-standard-2

Google Cloud

- mmmm === JOOMB or-1%
. . . . . . . Hard eviction threshold
EEEEEER
EEE Pods ~5.6GB or-75%
Memory usable by Pods
Kubelet 1.7GB or23%

Memory reserved to the
kubelet

Operating system °
Node '

100MB or~1%

Memory reserved to the OS

MES Adsk=0

=
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4.4 Cloud Native Stack

+ Back-end (Go, Java(Spring boot, jpa), meteor, Node.js, Python, php, Scala)
Code + Front-end (React, Vue.js, Angular, jQuery, Xplatform, nexacro)

o Chef * Glider Labs + Panamax :
. + Giant Swarm
_ * Puppet  CircleCI (CenturyLink) . DICHQ.i\c,)V r _
Tooling & + Ansible « TravisCI « CloudNative . Nirmata + Convox.io
VELERE » SaltStack « Bouyant.io + Wercker . Cloud66 * Magnetic.io
« Deis - WeaveWorks « Shippable . StackEngine * Dozensmore...
(Engine Yard) + SysDig + Brooklyn(Apache)

Kubernetes (Google/CoreQS)
Mesos, Marathon(Mesosphere)
Swarm, Machine, Compose (Docker)

Serf, Terraform, Atlas (Hashicorp)
Helios (Spotify)
Project Titan (Netflix)

 Aurora (Apache)
+ Cloudify (Gigaspaces)
+ Magnum-+Heat (Open Stack)

Orchestration:
Scheduling &

ClusterManagement Fleet(Core0S) Chronos (AirBnB)
 Consul (Hashicorp)
+ etcd (Core0S) « SmartStack (AirBnB)
Service Discovery « Eurika (Netflix) + Mesos-DNS (Mesosphere)
« Zookeeper (Apache)
« libcontainer (Docker) « Ubuntu LXD (Canonical)
Container Engine + runC (Open Container Foundation) + Drawbridge (Microsoft)
9  appC (Core0S) « LXC/libvirt (Red Hat)
« CoreOS (Core0S)
L. * Project Atomic (Red Hat) * Snappy Ubuntu Core (Canonical)
Minimal OS « Photon (Vmware) « Windows Nano Server (Microsoft)

RancherOS (Rancher)

E2: https://www.slideshare.net/SeongBokLee/cloud-native-application-67952084
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4.5 Legacy - Cloud 2t

Q VM (Virtual Machine)® © & &}
- Java EE(EJB) 7[gt0j|A] WAS HZ
- EJB7|9F2 WASO|| 2£4901 7| 552 L 28t

O JAVAHZ HA A

0 &2Mo| aJo|MA A 50
- Corel |2 M A| 20| MA H| THCt BT (clouddI A= coreS sharesto] AHR)
- Cloud® 20|42 | 245101 B 0| 2212 7Hs A Z

0 AlARo| Sarztal

O 22| AAH OF7|ElA] O[5 =

O
uN'

2njQl, DB 8%

- A|AH openg 2I3t Cut-over> A|ZH T 2 27

7HA HAL (Virtual Machine, VM) 4: 22| SIEY|0] A|AH(QEZT|0|A = 2T3|0| AN 2|0 22E[0] A CPU, H22|, HIELT QIE{H0|A L AER|R|S ZH2 T JHA ATE| A|ARIO 2 AHE5H= JHA
]

Cut-over”): 7|20 2YE[H EAIAHS 25| STAIT|L, M2 F2E YEAAHMS 24 2FSH= 2= 20|

Page | 24



5. =IO U3 S Z8sh

Kubernetesggy




5.1 Docker

O Docker 49|
- JHEREQt 22| RE7L ZAH|O|LH & ARSI O E2| A0 M S T, Hil = 2 4

- 2|52 AH0|HE ALE5t0 S8 27 S B Z5h= A= ZH|0|H k2t &

7|

o
_O,E
40
i<l
Mk

u
i

- ZHO|H= M 22 A2 OtL[A[T o Z2|H|0|dS &lA| BiZ[5H7| $lol AHE:

- Containers and Virtual Machines

CONTAINER VM

App A App B App C App A App B App C

Bins/Libs Bins/Libs Bins/Libs Bins/Libs Bins/Libs Bins/Libs

Guest OS Guest OS Guest OS
Docker

Host OS Hypervisor

Infrastructure Infrastructure

O|O]Z] £4: https://docs.docker.com/get-started/
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5.1 Docker

IMAGES
- S ZE|0|LS AASE| {3t |20| Z3tEl 9f7| U8 HEa
- EZ 27110l ALR2} AT 8 CH2 O[0|R|S 7|Ho 2 &
- CHE 7hAE}7120] B3 O|0|RIS hS 781 240 W2 Sies 9.4 St
0 CONTAINERS
- M3 7155H0[0[R|Q] QARIA
- DockerAPIES CLIS AHB310] ZIEI0|L{S A, A%, ZX], O[S i AR
- BILtOJAQ| LIET0fl HZBIAHLY, ZEIO|LA0| AERIRIS HESHALE, HM AEHO] T2t A [0[RI BHS S5
BOCKER_HOST) gy

docker build .-{--

Docker daemon |
\‘ ...'.. i
: \ ~
docker pull - | : . .

ojo

.l[

/
N

RL

J Containers '— \.\ N
N = NGiMX
N
‘. \/ /
B /
S

docker run —

Qa8

O|0JR|] &4: https://docs.docker.com/engine/docker-overview/
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5.1 Docker

O DOCKERFILE
- O|0|R|E MAM517| st ATRIE r

FROM openjdk:8-jre-alpine
LABEL maintainer={(dasomell@gmail.com)
RUN In —snf /usr/share/zoneinfo/Asia/Seoul /etc/localtime & & echo Asia/Seoul ) /etc/timezone

COPY ./build/libs/sample-boot2.war app.warA-

ENTRYPOINT ["java","-server’,"-D64","-Djava.security.egd=file:./dev/urandom’,"-jar","/app.war’]
EXPOSE 8080

¥
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5.2 Kubernetes

O Kubernets 49|
- FHY|E|A (K8s)= CLI220| Az S AA|YEl, ZIH|0|L{SHEl 0 E2|A|0|Me| 22| E {5t =
AA AARIO Z M l2f 20| Q5 AAI|A LD A 2|5A ZHEHf| of5H 22| 2|0 UL,
- S22 02| 2YAEQ| SAE 7H0| OfE=2|A|0|M ZAH|O|L{ Q] HHZ|, AH|YE, 2HS AFSSI5H | QIS SHES M| 351V
2|&to|Lt.

- EHE ZE5t0] Yol 7H(0| ERSTH | SABICE (917|4a

I
! 1

L Cloud
cloud-controller I

manager

r

Kubernetes Master

kube-controller-
manager

kube-proxy kube-proxy
 s—
I
BlL—

Kubernetes Nodes

kube-apiserver

Q
——r
=1

O|0JR] &4: https://kubernetes.io/ko/docs/concepts/overview/components/
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5.3 Cloud &444

O Ingress

AE QRN S AR LR ME|AZ HTTPRIHTTPS A28 L E5IC}

- Qag A= 2
P2 Q3| A e A0 HolE 210 25 HESEICL

EEH“—' 2
- QY AE QHAM MH[ARZ 40| 7H5SHURL, 2E @A EBfE SSL/TLS £& 12|11 0|2 7|¢to]

Tt SAEIS A BSIEE LAEHA QI

| A HEEH= YA O 2 2E WHME ARZSIA] QT AE £3le 40| U, E2fES H2|5t=H =20

E|=5 0% 2tRE| 2= 27t ZHE AES A9 & UL

231o|HE  ----- T e R

O|O]|Z] £A: https://kubernetes.io/ko/docs/concepts/services-networking/ingress/
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5.3 Cloud &t 14

O Ingress

apiVersion: networking.k8s.io/v1beta 1_

kind: Ingress
metadata:
|__name: opdc-ingress
spec:

rules:

t host: opdc.io
=t
pa th:

- bath: /war
backend:

serviceName: egov-sample

: 0
- Eath: /maven
backenad-

serviceName: sample-boot
servicePort: 8080
| host: opdc2.io
=htip.
paths:
- path: /gradle
backend:
serviceName: sample-boot2
servicePort: 8080

£X]: https://kubernetes.io/ko/docs/home/

e
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5.3 Cloud &A1

O Service

- Kubernetes2| AMH| A= L EQ} QAFSHREST ZHA|QIL|CF,
D= REST RLEAMEQL OIZIVIR| 2 AH|A HO|E AP| A0 POSTSHH M QAR A S AbMdet £~ QUSL|CY,

apiVersion: v1

kind: Service
metadata:

name: egov-sample
spec:

selector:

app: egov-sample
ports:
Eport: 8080 : ——
targetPort: 8080 | ServiceOllM AF&SH= ZE

Servicet|| HZE Pod7} AHRSHE ZE

E£2]: https://kubernetes.io/ko/docs/home/
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5.3 Cloud &t 14

O Deployment

- CISZ20|HE = otEe} 2| S2(ZHA0f Cht

A GHI0|ES A ST,

- CISZ20|HEO|A 2|=st=

WG
[Beployment istory Gl 102D |

AElE Mostn

C|Z20|HE HEE2{(Controller) = 3|
AEf 2 H| 22 XA6HH HASIC}

M gE27HlE MdSt= CIEZ0|HEE 4
7|& LIZ20[HEE A|7{5t 1,

DEa|AAE ML

’

SEHOIA 2| =oh=

Ofst7Lt

image: localhost:5000/egov-sample:1.0.0
EER@oden T oo

Z20|HE0 288 4 L.

apiVersion: apps/v1
kind: Deployment
metadata:
name: egov-sample
labels:
app: egov-sample
spec:

| |replicas: 1 |
revisionHistoryLimit: 1

selector-
matchLabels:
app: egov-sample
template:
metadata:
labels:
app: egov-sample
spec:
containers:
- name: egov-sample

- containerPort: 8080
imagePullPolicy: Always
resources:
requests:
cpu: 0.5
memory: 0.5Gi
limits:
cpu: 0.5
memory: 0.5Gi
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5.4 Cloud HAE =4

O Docker

O Kubernetes

Traf{\l'c_

- Pod

- Ingress

- Service

\Y\SFQ SS

: Other
4\°°'m3/éwam =00 M\j&main Com / bar \e
/ \
Sevvice Sevvice Sevvice

v N
Rod] (fod] (fod)

L 4 s / )
Rod] (tod] (Rod) ?oA }@

Kubernetes cluster

O|0JR] &4: https://medium.com/google-cloud/kubernetes-nodeport-vs-loadbalancer-vs-ingress-when-should-i-use-what-922f010849e0
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O Docker 4]
- https://www.docker.com/products/docker-desktop
- https://docs.docker.com/docker-for-windows/install/

- https://docs.docker.com/docker-for-mac/install/

~ A M3 B0
+ docker version
O Windows 100f| Linux& Windows 59| A|AE 43| 7}0| =
- WSL2(Windows Subsystem for Linux 2)
- QIES ARAFTLOA| 2R

- https://docs.microsoft.com/ko-kr/windows/wsl/install-win10
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5.4 Cloud HIAE =4

O Kubernetes Ax|

- docker-desktop &2| = Preferences - Kubernetes - Enable Kubernetes > Apply & Restart

» docker

Preferences

General Kubernetes

v1.18.8
Resources

Enable Kubernetes
Docker Engine
Command Line
Deploy Docker Stacks to Kubernetes by default

Kubernetes

Show system containers (advanced)

Docker Kubernetes
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5.4 Cloud HIAE =4

O Infrastructure as Code

- DEZAMQ|QOetAERA = 2| SLEQ 0 0| QIEH[O|A T =+L7L 0N 7[AI7E ;2
E5 ZAEE{ H|0|E] MIE{Q| 2t2| Y TZH| A I}HO|CHEA: |7 |utDt)
a0 Helm

- Z9|: KubernetesZ 2/3t I{7|A| O{L| A
- Hz| &1 https://helm.sh/ko/docs/intro/install/
O Dokcer Private Regstry 4| & Hj ZAEH SOl
- docker pull registry:latest
- docker run -d -p 5000:5000 --restart=always ——name registry registry:2
- curl -X GET http://localhost:5000/v2/_catalog
- curl =X GET http://localhost:5000/v2/” repositories” [tags/list
O Ingress Controller &3]

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

- helm install ingress bitnami/nginx-ingress-controller

1
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Q Docker &4
"insecure-registries”: ["localhost:5000"]
‘ “.‘docker

(<]
Preferences
Docker Engine

General

v19.03.13
Configure the Docker daemon by typing a json Docker daemon

"puilldkit™: true

Resources

Docker Engine
{
"experimental": true,
}

..feat.\réii:fl (trut‘
Tocahost "iInsecure-registries": |
"IOCaI host.SOOO-.

Command Line
3
"insecure-registries": [
}

Kubernetes
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5.4 Cloud H|AE 2+

O Windows SE2IE|
O cmder
- https://cmder.net

3 chocolatey

cmd.exe  @"%SystemRoot % WSystem32WWindowsPowerShell¥v1.0¥powershell.exe” ~NoProfile -InputF
ormat None -ExecutionPolicy Bypass ~-Command “iex ((New-Object System.Net.WebClient).Dow
nloadString (‘https://chocolatey.org/install.ps1'))" & & SET "PATH=%PATH%;%ALLUSERSPROFIL
E%¥tchocolateyWbin"

powershell.e Set-ExecutionPolicy Bypass -Scope Process -Force; iex ((New-Object System.Net.WebClient).D
xe ownloadString ('https://chocolatey.org/install.ps1°))

O Mac SE2|E]|
O brew

- /bin/bash -c "$ (curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install.sh)"
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O Architecture

Actor

B

-0

kubetnetes
Pod
) > sample-boot2:8080
opdc2.io/gradle

-0

Ingress

Service
sample-boot2:8080 —>

Pod
sample-boot2:8080

8—0

Pod
sample-boot:8080

opdc.io/maven

Service
sample-boot:8080

opdc.io/war

Service Pod
egov-sample:8080  sample:8080

@
4:=E=:||

®™

Dockerizing

!
| on
| oo

Private Registry

\ 4
Pod
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g

sample Z2H E (summary)

mvn clean package

docker build . -t localhost:5000/egov-sample:1.0.0

docker push localhost:5000/egov-sample:1.0.0

curl -X GET http://localhost:5000/v2/egov-sample/tags/list
kubectl apply -f./k8s/deployment.yaml

kubectl apply -f./k8s/service.yaml

kubectl apply -f./k8s/ingress.yaml

hosts ot 4 Al& 7} SHHOL AlSHEHH
« 127.0.0.1 opdc.io
« 127.0.0.1 opdc2.io

http://opdc.io/war/egovSampleList.do
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0 sample Z2HE

S EPENPS

- ODRHE AA MM

2910| warftdSTomcato]| Hi =

1. eGovFrame -) Start -) new Web Project

2. ZZHE M- AM -) Next

Project name

sample

Group Id

egov

Artifact Id

sample

Version

1.0.0

3. ‘Generate Example’ 22

=) Finish

- Maven2 #8310 build, package(war)

« mvn clean package

- Ik M4 (/Dockerfile)

8] workspace - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run eGovFrame Window Help

= - B:H-0-Q-~ v < Start -2
Analysis >
2 Package .. ¥¥ Data Sou.. G X
== - Implementation
Test
Configuration >

New Core Project
New Web Project

New Template Project

New Mobile Project

New Mobile Template Project
New DeviceAPI Template Project

New Batch Template Project

r

[®] New eGovFrame Web Project

eGovFrame Web Project eGovk |
ON

eGovFrame Web Project® 44 L|Ct.

Project name: |sample
Contents.

[ Use default Workspace location

Target Runtime

<None> 7] [News
Dynamic Web Module version

25

Maven Setting

Group Id: |egov|

Artifact Id: |sample

Version: 100

@ Next > Finish Cancel

EXPOSE 8080

FROM tomcat:9.0.39-jdk8-openjdk-buster
LABEL maintainer={dasomell@gmail.com)

# WORKDIR /usr/local/tomcat
ADD ./target/sample-1.0.0.war /usr/local/tomcat/webapps/war.war

)
&

Generate Example

Generate Example

Files

= indexjsp

= ftitle_dot.gif

= th_bg.gif

= paging_line gif

= btn_bg_rgif
= btn_bg_Lgif

= sample.css
= errorjsp
= webxml

= civilappeal_topmn_bg,jpg

= btn_page_pre10.gif
= btn_page_pre1.gif
= btn_page_next10.gif
= btn_page_next1.gif

OfF| 228 YUMo MY HEE M3 SHAl

src/main/webapp
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra.
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra
src/main/webapp/images/egovfra.

src/main/webapp/css/egovframew..

src/main/webapp/common
src/main/webapp/WEB-INF

Finish

eGovk

Cancel
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O sample Z23 E (Kubernetes)

- OFY M (/src/k8s/deployment.yaml) - Tt MM (/src/k8s/service.yaml) -

apiVersion: apps/v1
kind: Deployment
metadata:
name: egov-sample
labels:
app: egov-sample
spec:
replicas: 1
revisionHistoryLimit: 1
selector:
matchLabels:
app: egov-sample
template:
metadata:
labels:
app: egov-sample
spec:
containers:
- name: egov-sample

ports:

- containerPort: 8080
imagePullPolicy: Always
resources:

requests:

cpu: 0.5

memory: 0.5Gi
limits:

cpu: 0.5

memory: 0.5Gi

apiVersion: v1
kind: Service
metadata:
name: egov-sample
spec:
selector:
app: egov-sample
ports:
- port: 8080
targetPort: 8080

o MM (/src/k8s/ingress.yaml)

image: localhost:5000/egov-sample:1.0.0

apiVersion: networking.k8s.io/v1beta’
kind: Ingress
metadata:
name: opdc-ingress
spec:
rules:
- host: opdc.io
http:
paths:
- path: /war
backend:
serviceName: egov-sample
servicePort: 8080
- path: /maven
backend:
serviceName: sample-boot
servicePort: 8080
- host: opdc2.io
http:
paths:
- path: /gradle
backend:
serviceName: sample-boot2
servicePort: 8080
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0 sample Z23 E (A3)

Docker Image 4-d

docker build . -t localhost:5000/egov-sample:1.0.0
Docker Registory %

docker push localhost:5000/egov-sample:1.0.0
Docker Registory €|

curl -X GET http://localhost:5000/v2/egov-sample/
tags/list

Deployment 4/
kubectl apply -f./k8s/deployment.yaml
Service ‘4d

kubectl apply -f./k8s/service.yaml

Ingress A4

kubectl apply -f./k8s/ingress.yaml
hosts Tt &

127.0.0.1 opdc.io

127.0.0.1 opdc2.io

25|

_|l0||

H &=

http://opdc.io/war/egovSampleList.do
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g

sample-boot T2 E (summary)

boot &t

mvn clean package spring-boot:repackage k8s:build k8s:resource k8s:push k8s:apply

kubectl apply -f./k8s/ingress.yaml
hosts Tt 4

127.0.0.1 opdc.io

127.0.0.1 opdc2.io

http://opdc.io/maven/egovSampleList.do
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O sample-boot Z2HE (7] HH)

{8 workspace - Eclipse IDE
. =] = File Edit Source Refactor Navigate Search Project Run eGovFrame Window Help
- springboot& 42t5t0f embedded Tomcat DG @B 0 G - 5 e e cor o
— s Analysis > New Web Project
% Package .. 1 ¥ Data Sou. Design > New Template Project
_ _ o A k D A O BESle ~ Implementation New Mobile Project
kubernetes-maven-plug= A Docker Daemongl | R
il > New DeviceAP| Template Project
. —_— — New Batch Template Project
MM S
image ‘4 = Hf &
— I1 EZ_‘I! E AI A ACID-IAO-I (8] New eGovFrame Web Project o > 4 1]
eGovFrame Web Project eGo"\}k | Generate Example eGo"\'/t
eGovFrame Web Project® ¥ 4EL|Ch OlM 228 YHSHAI{ D Off M HER M3 SHIAIR.
1. eGovFrame -) Start -) new Web Project
Project name: |sample Generate Example
Files
Contents =
2 EEZ‘” E 1‘|E Zl‘*‘l —> N [ Use default Workspace location S indexjsp sre/main/wabepp
° — 1— O 10 eXt C:¥eGovFrameDev-3.9.0-64bit#workspacetsample Browse. Itle_):ijct.glf s::/ma:n/::ebappllmages/egovfra
h_bg.gif sr¢/main/webapp/images/egovfra..
H Target R _line.gif ¢/main/webapp/i /egovfra...
Project name sample-boot el T s  [FEEE
src/main/webapp/images/egovfra...
Dynamic Web Module version src/main/webapp/images/egovfra.
. sr¢/main/webapp/images/egovfra..
Group Id egov 25 - Fegmipspe
Maven Setting = btn_page_next10.gif src/main/webapp/images/egovfra.
. Group id: [ego] btn_page_next1.gif sr¢/main/webapp/images/egovfra...
Artifact Id sample g o e
Version:  |1.00 = webxml src/main/webapp/WEB-INF v
Version 1.0.0
¢ N - H Y] ®@ Ba N Finish Cancel @ < Back Next Finish Cancel
3. ‘Generate Example’ 2& -) Finish R )
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0 sample-boot Z2HE (Boot A

- pom.xml

=l

[==

)

4.3.22.RELEASE
3.9.0
3.141.59
jib
true

${maven.build.timestamp}
yyyyMMddHHmmss

org.springframework.boot
spring-boot-starter-parent

1.5.19.RELEASE

org.springframework.boot
spring-boot-starter-web

ch.qos.logback
logback-classic

org.springframework.boot
spring-boot-starter-jdbc

org.apache.tomcat.embed
tomcat-embed-jasper

org.glassfish
javax.el

org.springframework.boot
spring-boot-maven-plugin

org.eclipse.jkube
kubernetes-maven-plugin

1.0.2

localhost:5000/egov-sampleboot:$ {timestamp}

fabric8/java-centos-openjdk8-jre
dasomell@gmail.com

/deployments
dir

/deployments

/deployments

-Djava.security.egd=file:/dev/urandom

jkube

resource
build
push
deploy

Page |

47



5.5 Cloud H|AE &4 1=

[ ]

O sample-boot Z23|E (Boot 12l)
- o olE

src/main/webapp/WEB-INF/config/egovframework/springmvc/dispatcher-servlet.xml

- src/main/resources/egovframework/springmvc/dispatcher-servlet.xml

src/main/webapp/WEB-INF/config/egovframework/validator/validator.xml, validator-rules.xml
- src/main/resources/egovframework/validator/validator.xml, validator-rules.xml

context-validator & (egovframework/spring/context-validator.xml)

="validatorFactory" ="org.springmodules.validation.commons.DefaultValidatorFactory"
="validationConfigLocations’

classpath:/egovframework/validator/validator-rules.xml
classpath:/egovframework/validator/validator.xml
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O sample-boot Z23|E (Boot 12l)

ot M (/src/main/resources/application.properties)

server.context-path=/maven

ot M (/src/main/java/egovframework/example/SampleBootApplication. java)

package egovframework.example:

import org.springframework.boot.SpringApplication:

import org.springframework.boot.autoconfigure.

import org.springframework.boot.web.support. SprlngBootServIetInltlaI|zer
import org.springframework.context.annotation.

(scanBasePackageClasses =
SampleBootApplication.class)
({"classpath:/egovframework/spring/context—*.xml"

, classpath:/egovframework/springmvc/dispatcher-servliet.xml"
1
public class SampleBootApplication extends SpringBootServletinitializer {

public static void (String[] args) throws Exception {
SpringApplication.run(SampleBootApplication.class, args):
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5.5 Cloud HIAE &t

372

O sample-boot Z2H E (build & deploy )

- OpY WA (/src/main/jkube/deployment.yml)

ot M (/src/k8s/ingress.yaml)

spec:
template:
spec:
containers:
- resources:

limits:

cpu: 500m
memory: 500Mi

requests:
cpu: 500m
memory: 500Mi

- I MM (/src/main/jkube/service.yml)

apiVersion: v1
kind: Service
metadata:
name: sample-boot
spec:
selector:
app: sample-boot
ports:
- port: 8080
targetPort: 8080

apiVersion: networking.k8s.io/v1beta’
kind: Ingress
metadata:
name: opdc-ingress
spec:
rules:
- host: opdc.io
http:
paths:
- path: /war
backend:
serviceName: egov-sample
servicePort: 8080
- path: /maven
backend:
serviceName: sample-boot
servicePort: 8080
- host: opdc2.io
http:
paths:
- path: /gradle
backend:
serviceName: sample-boot2
servicePort: 8080
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0 sample boot T2 M E (43)
- HEAHIE
mvn clean package spring-boot:repackage k8s:build k8s:resource k8s:push k8s:apply

4T Aj Al eclipsedi|A] 2IF maven A&

- Ingress A4
kubectl apply -f./k8s/ingress.yaml
- hosts It £ Al 74 SHATE MBS &
127.0.0.1 opdc.io
127.0.0.1 opdc2.io

~ HYIZ SOl

http://opdc.io/maven/egovSampleList.do
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g

sample-boot2 Z2M E (summary)

- boot 2%t

- gradle &t

- ./gradlew clean war bootRepackage

- docker build . -t localhost:5000/sample-boot2:2.0.0

- docker push localhost:5000/sample-boot2:2.0.0

- curl =X GET http://localhost:5000/v2/sample-boot2/tags/list
- kubectl apply -f ./k8s/deployment.yaml

- kubectl apply -f ./k8s/service.yaml

- kubectl apply -f./k8s/ingress.yaml
- hosts It 4

« 127.0.0.1 opdc.io

« 127.0.0.1 opdc2.io

- http://opdc2.io/gradle/egovSampleList.do
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O sample-boot2 ZR2HE (27| 4%)
- springboot, gradleZ 2k5t0{ war Hlj &
TZHE AA MM

1. eGovFrame -) Start -) new Web Project

2. ZZHE M- AM -) Next

Project name | sample-boot2

Group Id
Artifact Id sample
Version 1.0.0

egov

3. ‘Generate Example’ 2&! -) Finish

(8] workspace - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run eGovFrame Window Help

s @ - BH-0-Q-

% Package .. 0 ¥ Data Sou..

Start
Analysis
Design

>

>

>

Implementation >

Test

Configuration >

New Core Project
New Web Project

New Template Project

New Mobile Project

New Mobile Template Project
New DeviceAP| Template Project

New Batch Template Project

@) New eGovFrame Web Project

eGovFrame Web Project

eGovframe Web Project® 448 L|Ct,

Project name: |sample
Contents

Use default Workspace location

ameDev-3.9.0-64bitiw

Target Runtime
<None>

Dynamic Web Module version
25

Maven Setting

Group Id: [egov|

Artifact Id: |sample

Version: 100

@ Back
@

Next >

orksp

Finish

¥ New..

Cancel

&
&

Generate Example

Generate Example

Files.

ndexjsp
title_dot.gif
th_bg.gif
paging_linegif

btn_bg_rgif
btn_bg_Lgif

= btn_page_next1.gif
sample.css
errorjsp

= webaxml

P
©

civilappeal_topmn_bgjpg

< Back

eGoWly

OIX| 2a& dgstalaie off U HES M3 SHAIR

src/main/webapp
src/main/webapp/images/egovfra...
src/main/webapp/images/egovfra..
src/main/webapp/images/egovira...
src/main/webapp/images/egovira...
src/main/webapp/images/egovira...
src/main/webapp/images/egovira...
src/main/webapp/images/egovfra.
src/main/webapp/images/egovfra.
src/main/webapp/images/egovfra...
src/main/webapp/images/egovfra.
src/main/webapp/css/egovframew...
src/main/webapp/common
src/main/webapp/WEB-INF v

Next Finish Cancel
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O sample-boot2 Z2H| E (Boot 2l
- mols
« src/main/webapp/WEB-INF/config/egovframework/springmvc/dispatcher-servlet.xml
- src/main/resources/egovframework/springmvc/dispatcher-servlet.xml
- context-validator =& (egovframework/spring/context-validator.xml)

="validatorFactory" ="org.springmodules.validation.commons.DefaultValidatorFactory”
="validationConfigLocations’

classpath:/egovframework/validator/validator-rules.xml
classpath:/egovframework/validator/validator.xml

- It MM (/src/main/resources/application.properties)

server.context-path=/gradle

- It MM (/src/main/java/egovframework/example/SampleBootApplication.java)

package egovframework.example:

(scanBasePackageClasses = SampleBoot2Application.class)
({"classpath:/egovframework/spring/context-*.xml"
,"classpath:/egovframework/springmvc/dispatcher-serviet.xml"
1
public class SampleBoot2Application extends SpringBootServletinitializer {
public static void (String[] args) throws Exception {
SpringApplication.run(SampleBoot2Application.class, args):
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O sample-boot2 Z2H E (gradle &)
- Ik A (pom.xml)

- Ot MM (build.gradle)

plugins {
id ‘java’
id ‘war’
id 'org.springframework.boot’ version '1.5.19.RELEASE'
id "io.spring.dependency-management’ version
'1.0.9.RELEASE'
}

sourceCompatibility = JavaVersion. VERS/ION 7_8
targetCompatibility = JavaVersion. VERS/ON 1 8

repositories {
maven {url 'https://repol.maven.org/maven2/"}
maven {url 'http://maven.egovframe.kr:8080/maven/" }
jcenter()

}

configurations {

allx.exclude group: 'ch.qos.logback’, module: 'logback-classic’

}

dependencies {
implementation
implementation
implementation
implementation

implementation
implementation
implementation
implementation

‘org.springframework.boot:spring-boot-starter-web'
‘org.springframework.boot:spring-boot-starter-jdbc’
‘org.apache.tomcat.embed:tomcat-embed-jasper’
‘org.glassfish:javax.el’

‘egovframework.rte:egovframework.rte.ptl.mvc:3.9.0'
‘egovframework.rte:egovframework.rte.psl.dataaccess:3.9.0'
‘egovframework.rte:egovframework.rte.fdl.idgnr:3.9.0'
‘egovframework.rte:egovframework.rte.fdl.property:3.9.0'

compileOnly ‘javax.servlet:servlet-api:2.5'

implementation

'javax.servlet:jstl’

implementation 'taglibs:standard:1.1.2'

implementation
implementation

‘org.antlr:antlr:3.5'
‘org.hsqgldb:hsgldb’

- WY M (settings.gradle)

rootProject.name = 'sample-boot2’
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O sample-boot2 ZR2ME (build & deploy)

- Dockerfile M

FROM openjdk:8-jre-alpine
LABEL maintainer={dasomell@gmail.com)
RUN In -snf /usr/share/zoneinfo/Asia/Seoul /etc/localtime & & echo Asia/Seoul ) /etc/timezone

COPY ./build/libs/sample-boot2.war app.war
ENTRYPOINT ["java',"-server","-D64","-Djava.security.egd=file:./dev/urandom”,"-jar"," /app.war’]
EXPOSE 8080

- It A (src/main/webapp/WEB-INF/jsp/egovframework/example/sample/egovSampleList.jsp)

6 2121 : (%@ page import="java.net.InetAddress" %)
92t 2t2l: {(%=request.getLocalAddr() %)
93t 2t2l: (%=request.getLocalName() %)
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5.5 Cloud H|AE &4 1=

O sample-boot2 ZR2ME (build & deploy)

- It M (/src/k8s/deployment.yaml) - miuirA

UMM (/src/k8s/service.yaml) - THE dg(/src/k8s/ingress.yaml)
apiVersion: apps/v1 apiVersion: v1 apiVersion: networking.k8s.io/v1betaT
kind: Deployment kind: Service kind: Ingress
metadata: metadata: metadata:
name: sample-boot2 name: sample-boot2 name: opdc-ingress
labels: spec: annotations:
app: sample-boot2 selector: nginx.ingress.kubernetes.io/rewrite-target: /
spec: app: sample-boot2 Spec:
replicas: 2 ports: rules:
revisionHistoryLimit: 1 - port: 8080 - host: opdc.io
selector: targetPort: 8080 ~ http:
matchLabels: paths:
app: sample-boot2 - path: /war
template: backend:
metadata:
labels:

serviceName: egov-sample

a00: sample—boot2 servicePort: 8080
PP samp - path: /maven
A backend:
containers: - )
- name: sample-boot2 serviceName: sample-boot
image: localhost:5000/sample-boot2:2.0.0 servicePort: 8080
ports: - host: opdc2.io
- containerPort: 8080 - http:
imagePullPolicy: Always paths:
resources: - path: /gradle
requests: backend:
cpu: 0.5 serviceName: sample-boot2
memory: 0.5Gi servicePort: 8080
limits:
cpu: 0.5
memory: 0.5Gi
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5.6 Tool &£

O k9s

- Kubernetes
SS o2 ]S HO} <A &A1Y arzE 9l o)

O ") =2 X —

—

S AEQL oA 5= HO[E UIE HlS

A|&AX0 2 HSLE ZEA|, Resource?t 25 2H86t= HH

(https://github.com/derailed/k9s)

Context:
Cluster:
User:

K9s Rev:
K8s Rev:

docker-desktop
docker-desktop
docker-desktop
0.21.7 [8323]
v1.18.8

. = e T
| NAME PF

ingress-ingress-nginx-controller-855bd8cb4c-19b77 3
|
| keycloak-1
| mariadb-9

test-a-87d8c4c66-tbfdh
| test-al-7df75bcd9c-ghfam
| test-c-8558b9c6c7-ng5tp

test-c1-7f965b589-4nhs7

Pods(defa

READY
1/1
1/1
0/0
1/1
1/1
1/1
1/1
1/1

2 Running
@ Running
@ Pending
2 Running
2 Running
2 Running
2 Running
2 Running

IP
10.1.0.69
10.1.0.75
n/a
10.1.0.73
10.1.0.70
10.1.0.71
10.1.0.72
10.1.0.74

\/

NODE
docker-desktop
docker-desktop
n/a
docker-desktop
docker-desktop
docker-desktop
docker-desktop
docker-desktop

A\
/1

AGE

5d11h
7d14h
7h58m
13d

7d11h
7d10@h
4d13h
4d13h
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ult)[8] - - 2R—n-ig9- - 9-190-7- — — -0k-—r—d-5-t—p- - -1d- -
RESTARTS STATUS




oy

g

0 1BM Cloud £0{3

- https://cloud.ibm.com/docs/overview? topic=overview-glossary &locale=ko
O NIST (0= =& #37|58) Special Publication 500-322

- https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.500-322.pdf
0 01. PasS-TA 427t 84 2] 3+ WA 1Y} pdf
O Istio2 A|2}5h= AJH|A HIA| (STHAL 0f|0]2)
A https://martinfowler.com

A https://microservices.io

A https://www.eclipse.org/jkube/docs/kubernetes-maven-plugin/
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