


Use of Cloud-Native Technologies Will Be Pervasive, not Just Popular
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of new digital of apps will be cloud of respondents
workloads will be native by 20250) expect that the
deployed on cloud majority of their
native platforms by apps will be created
using cloud native
development by
20234

2025(2)
Source - https://blogs.oracle.com/cloud-infrastructure/post/announcing-graal-cloud-native-gcn



The fast fish eats the slow fish @
openmMarv

“In the new world, it is not the big fish which eats the small fish,
it's the fast fish which eats the slow fish.”

4 I AE/S 519 0/aff ( Mastering the Fourth Industrial Revolution) — A & =&
Klaus Schwab, Founder and Executive Chairman of the World Economic Forum
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Time Frame

Data Types

First Movers

Systems of Record (SoR)

Mainframe Mini PC
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Internet Mobile/Cloud Connected
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Development Process

Application Architecture | Deployment & Packaging
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Increasing scale and complexity means

we need admin automation oPenMAry

Scale x Complexity > Skills

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Opscode gets more venture dough for its Chef
From - http://goo.gldl cjS
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Platform As A Service
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Borg, Omega, and Kubernetes
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“Borg is Google's internal container management platform. That project was started back in 2003"

- Kubernetes Podcast "Borg, Omega, and Kubernetes”

Source - Kubernetes Podcast"Borg, Omega, Kubernetes and Beyond, with Brian Grant”
kubernetes-beyond/
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CNCF Cloud Native Definition v1.0
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Cloud Native Computing Foundation

Non-profit, part of the Linux Foundation; founded Dec 2015
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Evolution of Infrastructure Architectures
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Virt Virt
Bare Metal
Virt Virt
Bare Metal Virtualized Containerized
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ZhA0 M (VM) 23t HE0| AIF AZFH|@
opeNnMarv
ZHEHi(vm) 3 A 3 Az sox | I ZHOl AJZf AJZE

=3
c x=7
3t 101 Z712HBIOS/UEF) 20% R
BIOS or UEFIE 233510 SIEYOE =7|3t

Rocky Linux (4.18.0-477.10.1.el8 _8.x86 64) 8.8 (Green UObsidian)

Rocky Linux (O-rescue-edd5fc5849194044b0479268299b667b) 8.8 (Gre

il [
ArsH
BeEzg 49 5E -
RAM Disk0fl HEE 22510 &

Nov 6 B85:20:25 localhost kernel: Command Line: BOOT_IMAGE=(hd8 msdosl)/velinuz-4.18.0-477.10.1.¢18_8.x86_64 root=WID 7_' o L
=ac0f7dfs-bbec-4dfa-a668-258T71accdobd ro consolesttySe selinux=0 I_El l -l

0s7} 87| mjzof

-
1=
4B ose| %=t A7t 218 J
N B
gy sz || ( Cx

A2 SIEYO], B 22 {2, ZENA HE, GYAAY HEYI &4
Nov 6 ©5:20:26 localhost systemd[1]: Detected virtualization gemu.

Nov 6 ©5:20:26 localhost systemd[1]: Detected architecture x86-64,
Nov 6 ©5:20:26 localhost systemd[1]: _ initial RAM disk.

[

Nov 6 ©05:20:33 localhost systemd[1]: Mounted /_

\Nov 6 05:20:38 localhost systemd[1]: Started Remount Root and Kernel File Systems. Sl s
S

systemd TEAA a3 1= Apache HTTPD =24 & &3 1=

A2 AfH|2 ZB(0F= Apache HTTPD &%) Z7| Z=HA ZY(OJH = Apache HTTPD &)
[Mon Nov 86 11:83:31.775057 2023] [core:notice] [pid 1:tid 140538360010624) AHGOE94: Command line: 'httpd -D FOREGROUN

[Mon Nov 86 05:20:46.795829 2023) [core:notice] [pid 680:tid 148261225503152) ANBOO94: Command Line: '/usr/sbin/htepd
D

=D FOREGROUND'




#qus oy 11869 15:22 A P

8 192.168.122.229

4 Red Hat & Red Hat Products Do d Hat Enterp

hello, world!! I'm vm hello, world!! I'm container

Q = x

root@vm-container:~

rootgvm-container f pgdman run -1t rm nane httpd pus=3 -m=8 § -p 8080:80 -v ~/httpd:/usr/local/apache2/htd

ocs/ docker.io/library/httpd: latest




Container 0J|= Guest OS 7} SiLC}.
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- ZHO|HE o] 8¢t Cjet 2|52 HENAM =27 0]ld =T
+ Container= Host2| kernel2 35510 A2
Rocky OS Ubuntu alpine Linux CentOS Suse Linux
Container Container Container Container Container
Application Application Application Application Application
rocky bin/lib ubuntu bin/lib alpine bin/lib centos bin/lib suse bin/lib

Container Engine

Red Hat Enterprise Linux 9.2



whoysemdwemd. X @ O b aseimal/

t@ubi9-minimal /]# ./ [root@centos7 /]# ./linux root@ubuntu:20:/# ./linux root@ubuntu:23:/# ./linu
x_verison_check.sh _verison_check.sh _verison_check.sh x_verison_check.sh

- o x

t@rockylinux:8 /]# ./l [root@rockylinux:9 /1# ./ / # ./linux_verison_check [ @Host0S:~]] ./linux_v
_verison_check.sh linux_verison_check.sh .sh erison_check.sh




Zg|oj &3 2-Li2} o Z2|#[0]492] Base OS HE U
opeNnmMarv
7|E2| CentOS 7.9 OSE AE5l1 U= 2-LI2} 01 =2|#|0] 42 Rocky, RHEL OSE HZ
- Containerfile(Dockerfile)2] FROM 2= $7510{ Base 0S ¥4
+  CentOS2} Rocky= 25 RHELS| Copy HHEHC =
+  RHEL A[€0| o}l CtE osk &84 =4 7Is
FROM docker.io/library/centos:centos? #FROM docker.io/library/centos:centos?
#FROM docker.io/library/rockylinux:8.9 FROM docker.io/library/rockylinux:8.9

WORKDIR /opt WORKDIR /opt
# Install JAVA

RUN mkdir jdk-8

ADD contrib/jdk-8u241-1inux-x64.tar.gz jdk-8/
ENV JAVA_HOME=/opt/jdk-8/jdk1.8.0_241

# Install JAVA

RUN mkdir jdk-8

ADD contrib/jdk-8u241-1inux-x64.tar.gz jdk-8/
ENV JAVA_HOME=/opt/jdk-8/7dk1.8.0_241

# Install JBoss EAP

ADD contrib/jboss-eap-7.4.0.zip ./

RUN yum install -y unzip && \
unzip jboss-eap-7.4.0.zip && \
rm -rf jboss-eap-7.4.0.zip

# Install JBoss EAP

ADD contrib/jboss-eap-7.4.0.zip ./

RUN yum install -y unzip && \
unzip jboss-eap-7.4.0.zip && \
rm -rf jboss-eap-7.4.0.zip

# Application

COPY contrib/standalone.xml /opt/jboss-eap-7.4/standalone/configuration/
COPY contrib/eGovCloudOnnara.war /opt/jboss-eap-7.4/standalone/deploymer
COPY contrib/JDBC-10.2-latest-cubrid.jar /opt/jboss-eap-7.4/standalone/c

# Application

COPY contrib/standalone.xml /opt/jboss-eap-7.4/standalone/configuration/st
COPY contrib/eGovCloudOnnara.war /opt/jboss-eap-7.4/standalone/deployments
COPY contrib/JDBC-10.2-latest-cubrid.jar /opt/jboss-eap-7.4/standalone/deg

ENTRYPOINT ["/opt/jboss-eap-7.4/bin/standalone.sh”, "--server-config", "st ENTRYPOINT ["/opt/jboss-eap-7.4/bin/standalone.sh”, "--server-config"”, "

< Containerfile-CentOS > < Containerfile-Rockylinux >
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CentOS 7.9

Containerfile

FROM centos:centos?
#FROM rockylinux:8.9

Buid

THy N CTEEERER CAEE CNETS CPEER CATTR L e TREE RS BESAE PN Aaes ‘..
R R R R R TR . Ao
RN (U0 s
[eer

»_‘onnara:centos-7.9

BAJP b TR b | M b e Mben L 0

t 0S HZ4 2 2|8t Containerfile =& A &3

( 0S % Version HZA0|| = d4 Build

Rocky 8.9 Rocky 8.9

Container Image

Containerfile

#FROM centos:centos?
FROM rockylinux:8.9

f' ZE 0| $Z0| M= Base OSOf| VS wx| &3
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Messages

&7 e e .
B PuTTY Configuration

Category:
z
Logaing
=} Terminal
Keyboard
Bell
Features
—J- Window
Appearance
Behaviour
Translation
+- Selection
Colours
-} Connection
Data
Proxy
Telnet
Rlogin
SSH
Kex
Host keys
Cipher
+- Auth v

phond o Halp

ounNdaw.ustorv.com

638

Basic options for your PUTTY session

Specify the destination you want to connect to
Host Name (or IP address) Port
| |22
Connection type:

(ORaw (O Telnet (O Rlogin @SSH (O Serial

Load, save or delete a stored session

Saved Sessions

Default Settings Load

Save

Delete

Close window on exit:

(JAways (U Never (® Onlyon clean exit

Terminal =

RED HAT JBOSS ENTERPRISE APPLICATION PLATFORM 6.4.0.GA

Domain @ Runtime  Administration

Home Deployments

Confguration

WAS Admin Console

ORACLE Weblogic Server® »
Oracle WLS Consolle 'WLDF Corole Extermor

Change Center
View changes and restarts
orf g stion edtirg 5 enabled. Future

hanges wil sutomatacsly be
wdfy, add or delete bems

Home Page

Information and Resources

Domain Structure

Domuain Conlgur ations
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Container Image +Z

docker history <image id / name>

CREATED CREATED BY SIZE
2486da044a3f 10 weeks ago  /bin/sh ¢ # (nop) CMD [ “nginx” "-g" "daemon o 0B
3cb7f49c6bos 10 weeks ago  /bin/sh -c # (nop) EXPOSE 443 /tcp 80 /tcp 0B
42d2189f6cbe 10 weeks ago  /bin/sh ¢ # (nop) VOLUME [/var/cache/nginx] 0B
6dda3f3asc05 10 weeks ago /bin/sh ¢ In -sf /dev/stderr /var/log/nginx/ 18
9108e25be489  10weeksago  /bin/sh -c In -sf /dev/stdout /var/log/nginx/ 118
72b67c8ad0ca 10 weeks ago  /bin/sh -c apt-get update && 7.695 MB
e7e7a55e9264 10 weeks ago /bin/sh -c # (nop) ENV NGINX_VERSION=194-1 ~ j 0B
97df1ddba09e 3 months ago  /bin/sh -c echo "deb http//nginx org/package 2218
5dd2638d10a1 3 months ago /bin/sh -c apt-key adv --keyserver hkp : // pgp. 1.997 kB
aface2a79f55 3 months ago /bin/sh -c¢ # (nop) MAINTAINER NGINX Container Mai 08B
9a61b6b1315e 3 months ago /bin/sh -c # (nop) CMD [ “/bin/bash"] 0B
902b87aaaec9 3 months ago /bin/sh -c # (nop) ADD filece1dd18493a216ecdOc 1252 MB
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SUSECECUCI. - L

MAINTAIMER Tianon Gravi cademigging(hidden]> - shimape debootstrap.sh -1
{proute, lputils-plag, vbuntu-aininal -t precise. tar. wr precise

erikxiv/subversion ¥ e

W N0 </ resr

N whdie Mwila

Metadata from image erikxiv/subversion

MO dir i Shadic Jaacti ) 118087 e SN c46c IHEDSAST ISP IS M1 Fadc s 195 Rale/] in o
Mwuile

BN /ol ld/prepare b BA fbulld/vpsteom services.sh B bulldfetilities v 8 @
Teudld/c Loanup - oh

OO [/abinimy_Enit)
MAINTAINER (rik Larvson cerib. larssord| hidden >
W HONE =/ roat

N e et Jetc/service/sshd Jetcley Init.4/90_regen_ssh_host_keys.sh

00 [/sbinimy_init]

BN eche ‘deb Mip://us. archive. dbusty. con/ubunte/ precise sniverse’ >
Jerc/apt/ sources. List

RN aproget -y update

BN LC_ALLSC DENTAN TRONTIMDwnon interactive spt-get (nstall -y subversion
N apt-grt clean 88 rm ~rf Syar/lib/ept/litad® Jtap/* Swur/tepl*

W SV REPOREPE < epos

EXPOSE MM/ tcp

N whdir Jetc/service/sw

A0 1 ke ST I8CE I J0OLAT 360 75 1A MLt Mb e e RS YOO F S0 0N Jc 818512 in
et/ vervice/ven/run

N cheed wix fetc/service/svalrun
N whdir -p e/ o
BN sonaduln creste Jumr/swm/350 RIPONAMT

O 1100 7201008 OO RIREL Lew? MBef 2adac 421 dica P UIGES ) Mbed 1099 in
Svar/ ven/ repos/ cont / yemnerve .conf

vouME [/ven)

VOUME [Jown]

Source: https://microbadger.com/images/erikxiv/subversion



Mutable vs. Imnmutable Infrastructure ( 7}tH vs. )
openmMary

Update APP

Mutable Infrastructure ( =c| A, Jtalal) >

Instance A Instance A

Immutable Infrastructure (Z1H|0| )

Instance A

111



i SH0M ofEE|FI0|E S YZCE Het

- HHOlH3t= HIOlE HE S o SHHA S2FH0|H SH2E H
. 7H"’I}2} = SEHOA Mt 29F &30 st bF ArSE =43

S92 O S2|7|01du 7HZX}0f| DjX|= B E HL9SHHM MER SIEHO £= 23 E=
%JEIOIEﬁml AZZ}HA FHE= HS

. MHe| cPUQ} BBl B WOk oL 3t OfZ2|H| 0] M1} BT I EAS A0 Q& AH Y

openmarv

0|

'|
0

|.
o)

Machine Centric Application Centric
Infrastructure Infrastructure




olzat 74

- HAMH|, WAS AH{, 0|O|E{H|0] A o]
- Z}E|0f €= SE 3 &

AS IS -

R
‘Q

ATeN
{][2]
>

—— e ——

DNS
Server

'. '{ ol ]

e WAS 31 P

,’I B 5 ‘I.'l
; § = Eh '
Finlrg [ Linux ] N

i (Web12 )
[ Linux ] , 3

éb Cocktail Cloud
APM

A
3
>
(Va)
w
R
o
A
A
)
o

-, [EH smlom )
{ WAS 2-2 }i

. < [ Linux ]
RN 4 gy




AWS 22}2C 7|8 1A
onpeNnMarv

+ Public 22}FEZ FHESHX| T 71U S ALE0= A2 27| I F0] AS-IS A|AH TS #2|7l 2R
« EC2 = 7}&rH4l, ELB = L4, VPC = VLAN, RDS = RAC
e &)
. J—
i )
Cloud Front . o/

5_’3{3

-

S3
Bucket

Y




Legacy A|AE 1% ys, 2B E H|0|E|2 = S,

onpenmarv
A| A% OICt Web/WAS/DB HE[2 15 S/W & SHE0AM HS - 72T T
‘Centos= | [VvMO]
A R XA XA . . ;ﬂéxl .‘ ,,;5—*9 ol NN 8H0|X| POD
FeooBlEEo0e@B 2 e — —
(I XK1 L K2 LK 2 cleret B} ¥ i =¥
EEFo0BBOE0eB e AlEA T
e e - - e - - @ - : =k >~ | TEAOL | JE%I0f POD
. . ' ' ' . ' ' - - VM Container Container
' IKX1 11 KX g " i .
| waAs | e || [ e ABE] POD
EANKININK]A] — ——
L EX2ILKXI I D = ' [ Application | Siwen || || Weus || M9 PoD
HFoO0oBEE @ Gsectn;ys L Was Contsiner || || Container ETC POD
§ ues
E) = ) ) E =) REER EEIER FENER REIEI RN _ (CentOS) | JOK
) ) =) ) ) NEDER I PR b T 00— == : - [o  w ] [0 ] [0 ] [0 ] [0 ] [0 ww )|
Physical Virtualization ] 0a8 TR Container Engine Worker1  Worker2  Worker3  Workerd  Worker5  Worker6

- =2 MB{L} 7Hd3} HEfE WEB/WAS/DB 3 E|0E {15

- OfZ2|#0]440f| 2%t s/W Tt ZIH|O|H 2 Hfj



Pets vs Cattle

openmarv




Executive Summary

118

opeNnmMarv
PaaS 7|= & SILQl “Openshift Container Platform”2 223 A XA S A E(S SN0 W27 7Es
3 A UZEE AEE 5 U= 7|8
22 E MH|A F PaaS (Platform as a Service)2] =22 Digital Transformation2| 7} 40| &= 7|84
E HspssUct 1 ol
IT7|el A H =LA SHOA JHETHA 7L 7| H2 = 4510, /2R 2SS SX 28] R&R Gray zone0| X[ 7
0], o § W27 H =LA Hol0f tiX g + A0 oS £ FA| S7HELH
IT7HEHQ JHOA =29 E5F (ITAHEEE, |2 = H2E YU =0 E FF)7t S4UECE T4, IHEETF
Ol o golda 2|28 FXE 5+ ASLILCL
UA £l0 H{ =LA S0 F71HQ 22 AR10]
S7tEl0] ColE IT2EESX7I UEAX] POt

=
Mo
of
i)
re
%
a2
K-
X
rir
M
©
rot
Ho
0R
rit
o
o
ofm
ot
24
|0
Hu
rkd
n
0
o

OpenShift Container Platform2 O|X]| 713} AlCj7} EL 2R E AL E F0{7l= ITEFES] HIO A2

O1% ITXIAZ 83} AITHE OIB0| LiZ 7h% el 7| YLch



. \
RPN Y
.\

- - o AN
- . \
o §




~~ openmaruv



Cloud Native 7| =S %t Open Hybrid Cloud 7+




Sa9C Y|0jE|E CfA ARMH Wit (HET} o|7)

openmary
SctfE HOIE|E €7 = =4, EH, BF8HS wGso fjdsS 82 + ASH L

MH|A EEE 7 =2 A|AH

- OEITH22{(2015, X1 X £0{H2)); “0j0| I 2 MH| AL &
O.Q.'é'l- [[" MSAI"SP

Source : 22 HOJE|M 7 A| M24A (2K 2AY)
2249C HOJE|S 7|9 923 HHIA N XD - FAXISHLABTSH



2219 HO|E|E [f& DM Wit (HET} o| )

- 2CIFE HO[E|E ¥5F= o4, BA

,BEYME B0 Ol MYE 4 YU

-
T msgEEks YR N
. v A2BSEUS nrasmy)
o ¥ 2™
io} £ 5
LT IETPRTES el 2 M &
x % %

X 27P7| XK THRI226, B3B71E 3387071 B 0HA

S&7|= AMH|A v "HEGM EM UK @= oz ois)

LA 91 AfH|A o

Source : 22}2E Y|O|E|E XTI A] AR (1] 2A)

opeNnmMarv

2212.C YO[E|S 7|9 -2 2 Mu|A S XY - $RXSHRAR| NS



satec yolElE M8 HE
opeNnmMarv

- &5 S2cifE HE FE| ME S E HOIE|E 845 284 LS50 MH|A ZHHZE

v CIX|EHEE M| A FLEZ01 2212
CEFSSiEoz N1golEQ

27w
xigiiz|
o O
MIE]

1 M

— =y

Zz2elecaE SSEAPEHE

¥ 0{o| 3 2 MH| 2017 X ol A =APIZ ZE| ME| | AB| A S SIS

Source : 22}2E Y|O|E|E XTI A] AR (1] 2A)
ST E HO[E|E 7|4 AH-55 MU|A U XA - S X|SHEAR| TS E



HEAIAY X7} RICH M 22| A

openmarv

il HEAJAL Cist HZ 2| AES =S0IRCH, 67H0IM Y SHAL
St HI0|E[E £2J0] st Ao = Trat = USLICL
YEAIAE RIZHEICH M 32| AE Of A
T ) Ap7pEitE S
FIPNE X RAESBIBR2Z AIES
HoisOAIAESE S0l

(Lq 2, F A)0l E2i=0| 57i1=2 B=AE

@
Q..
9
o
o
o
@
o
o
©




SRR} OHYM - S2ALE HO[E|E YRAAY 15
openmarv

H|O[E| 29| J}

SR E UOIEIE YRAIAY =S 2T

2x} OLlA




WXL QHHA - 2t E YO[E|H FEA|AH 1%
openmMarv

, 337|&% § LA 22t2E HOlE|lE He

SERE UO|E|E FHRAAHY A5E 91

INZX} QLA




87 Alet 2BH2E U|0[E| L O E2|H| 0| M M A

onpeNnmMmarv

e
T

ey !

o|E|& I =

ki i HHA| o S2|7|0]Hat
; =cl$E H0|E|E &
|
l
I
I
I
I
|
I
i W—
: P -
| I [— ——

AAHA| : — — : Az
: E— | H=e2m-
- | Otoj3= MuAot7| A MM N8
o :

B EX ECE L 2 AHAl of Z2|H o] M3 '
| M= 7Ise =7 28T E Hogs -
: of =2 Aol Mo| ZEG}M, :
: AHoo 2F :
I |
I |

Source : IBM

- Confidential - OPENMARU © 2021 | All Rights Reserved



N—




Cloud Native vs. Cloud Immigrant @
openmarv

.Q...OQQQ...0..0..0......0..00...@

)

ui9I0] 7245t HHO|HE ui2 228

0..00.00.00.0...0.0....0..0..0000@

BiQJof = BiES M3 T 9o X2 228
130 Confidential



Maker ( OpenShift ) vs. Taker ( ... ?) @
opeNMaruv

RedH e o
- edHt S
.RUbernetes ::> N z> \ __;_é | ' a‘;‘ m

8
Maker @ kubernetes .
2EAL 2|, HO|E

KS

OFE A A, HoH 2Ee WX X84 (Patch)
Tkl s B3 dasr gde +7h @
EAA J|E@X|Y 8 '\\ ‘ Z> ~ '\ Z’; 8 '\ X:> g{

. kubernetes . kubernetes . kubernetes . kubernetes

» i8]

OpenShift

Confidentia



PE AA S/W O] Maker 2} Taker

Maker

Taker

@,\;ﬁ%
Q*w

openmMarv

. QEAA FHALEE 2|5 s =
HZEL2A oo Lid il QIEAA E 749t
I=H S Sl0] LEAA S/W HIFE 7HE T

o 2hAl QEAAL AQJI IS > 21 F49| ely|

Linux, JBoss, OpenShift, OpenStack &

CentQOS, Apache , Tomcat , Redis , Kubernetes

293

Product PM, Committer, QA, Engineer, Support &

24 S49 7[=XE 2

T2 HE
=3
71X

O 832|E|Z §F -
7] H= 20| ZAL0|Z X &

ds, 2oL 9P J2|10 KB st M2 $H

o= H3e 2E® A 7|5 714/ & HE =EHof| &0{517] oj2{s
7H2ERt ZHE S, 1], O EH HA 2X|/8 XL
Vendor Red Hat , Enterprise DB Che= QEAA 7|2 K| H




