


Use of Cloud-Native Technologies Will Be Pervasive, not Just Popular
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of new digital of respondents
workloads will be expect that the
deployed on cloud majority of their
native platforms by apps will be created
20252 using cloud native

of apps will be cloud
native by 2025()

development by
2023(4)

Source - https://blogs.oracle.com/cloud-infrastructure/post/announcing-graal-cloud-native-gcn
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“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 T} A& 59/ 0/dH ( Mastering the Fourth Industrial Revolution) — Al 4 Z&
Klaus Schwab, Founder and Executive Chairman of the World Economic Forum
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HEolL AlEf Al ZE

StES) 0] X7|3HBIOS/UEFI) 20%

BIOS or UEFIE &¥3t({ StEQOIE =7|3}

Rocky Linux (4.18.0-477.10.1.e18_8.x86_64) 8.8 (Green Obsidian)

Rocky Linux (O-rescue-edd5fc58d9194044b0479268299b667b) 8.8 (Gre

J J
R ™
veecl un = 5
RAM Disk0fl 7 2& 2510 2™
Nov 6 05:20:25 localhost kernel: Command line: BOOT_IMAGE=(hd®,msdosl)/vmlinuz-4.18.0-477.10.1.e18_8.x86_64 root=UUID (U (= |
=acof7df8-bbec-4dfa-a668-25871accddb4 ro console=ttySe selinux=0 ?—lE“ ol L:It osyl. myl [[“.I'.':o"
= (=]
= os2o| £ EA7t elg =
™\ )
Y 23% =
AlA® SHESIO], D22 22|, Z2 A 22|, DALY, HESS 4
Nov 6 05:20:26 localhost systemd[1]: Detected virtualization gemu.
Nov 6 ©5:20:26 localhost systemd[1]: Detected architecture x86-64.
Nov 6 05:20:26 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.
N _J J
a A
systemd T2 AHA M3 1% Apache HTTPD Z2M|A M¥ et
AlA"E MU|A HE(O)| X = Apache HTTPD 2 &) X7 Z2MA YO A= Apache HTTPD A 3)
[Mon Nov 06 05:20:46.795029 2023] [core:notice] [pid 600:tid 140261225593152] AHO0094: Command line: '/usr/sbin/httpd Eian. Ry e A48l T ESe0t 284] iLeares ootlon) Lot 1:4:15. 24500 8300010041] AHSREV L Comad.: Lipa: tht G <3 FOREERON
-D FOREGROUND' .
J J
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dygs CIEoE 118692 15:22 N s 0
¢

192.168.122.229/ 7 @ 192.168.150.33:8080/
C O 8 192168.122.229 « C O & 192.168.150.33
stomer Portal & Red Hat 4 Red Hat Products Doc 4 Red Hat Enterprise Lin > & Customer Portal 4 Red Hat 4 Red Hat Products Doc... & Red Hat Enterprise Lin..

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

& root@vm-container:~ Q = x

[root@vm-container ~]# V [root@vm-container ~]# pldm:m run =it --rm --name httpd -p 8080:80 -v ~/httpd:/usr/local/apache2/htd

ocs/ docker.io/library/httpd:latest



g ol 23

7|E2

2_L}z2} oj Z2|#o|M2| Base OS

| CentOS 7.98 OSE AI25t1 Q!
Containerfile(Dockerfile)2] FROM E 2 £=%5}0] Base OS H¥
CentOS2} Rocky= 25 RHELS| Copy HHCE

RHEL #|Eo| o}l CIE oSk &8 =3 7ts

FROM docker.io/library/centos:centos?
#FROM docker.io/library/rockylinux:8.9

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 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/st
COPY contrib/eGovCloudOnnara.war /opt/jboss-eap-7.4/standalone/deployments
COPY contrib/JDBC-1@.2-latest-cubrid.jar /opt/jboss-eap-7.4/standalone/dep

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

< Containerfile-CentOS >

- Confidential -
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= 2-Li2} oj E2|7|0| 4 Rocky, RHEL OSE

#FROM docker.io/library/centos:centos?
FROM docker.io/library/rockylinux:8.9

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 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

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

< Containerfile-Rockylinux >







JN[ERE

CentOS 7.9

Containerfile

FROM centos:centos?
#FROM rockylinux:8.9

WRKDIR /opt

# lastall JAvA

RUN wkdie jok-5

ADD contrib/jdk-8e241-1inux-xéA. tor.gz jdk-&

NV JAVAYOME=/cpt/ 58/ k3

A0 ass-eap-7.4.0.21p ./

RN y y unzip & \
wnzip jhoss-eap-7.4.0.7ip M\
o -rf Jooss-eap-7.4.9. 240

Comrib/stendalona.serl /opt/ Jhoss-eap-7.4/stendslene/ conf {gurat | on/standalone, xal
contrib/eGov(l oud0nnara. war /opt/ fboss-eap-7.4/stendalone/depl oyment s/eGavC1
Contrib/IDBC-10,2-1otest-cubrid. Jor /opt/ boss-eap-7.4/stondaloon/deploysent:

ENTRYPOINT [ Y S " 1

Rocky 8.9

Containerfile

#FROM centos:centos?
FROM rockylinux:8.9

WORXDIR /opt

& Instatl JAVA
RN skdir fdk-8
ADD cented!
O JAVA M-/

4. tor.gr Jd-A
02401

e

COPY comtrib/JONC- 30.2-1atest-cubrid. for /opt/ b 7.4/standalons/ depcyment s/ J08C

ENTRYPOI

|

|A 0|4 oS 2|0|7t 8iS

18t Containerfile =& A| =t

CentOS 7.9

Container Image

STEP 1/11: FROM docker.io/library/centos:centos?
STEP 2/11: WORKDIR /opt
> Using cache a2¢24de590bf3dd9dbl30feS0265e44cff Fc@683ddb592d2¢
> 02¢244e590bf
STEP 3/11: RUN mkdir jdk-8
> Using cache 78bdc84afI9caldSed449b4ceel fddcBonff1446F30852307
> 70bdc84afI9c
STEP 4/11: ADD contrib/jdk-8u241-1inux-x64.tar.gz jdk-8/
<> Using cache 7570bo@483445fe8eb5d685dc835b2dbGee8 750409 9ed50"
> 757000048344
> USING COCNE OBCCD/L1/A0360580384T 6IALAVOTD31LILCCO(P4>T0ET N
> 062c572174b3
STEP 10/11: COPY contrib/JDBC-10.2-latest-cubrid.jor /opt/jboss-¢
ubrid. jor
> Using cache 69ab37c6d3d487406d9060099b337baaeebec3a8deS4e15a)
> 69ab37cbd3de
STEP 11/11: ENTRYPOINT [*/opt/jboss-ecp-7.4/bin/stondalone.sh”,
> Using coche 344853191ff1500115cfR82Fcb764863chfled8330ddS52834
COMMIT onnara:cento
> a0 lonnara:centos-7.9
Successfully togged
344053191 FF150e115cH BT CH/bAVD ICDT 16a3YSUACS 28 I4CA0 ] 34bdee 12820

Red Hat openmaru

STEP 1/11: FROM docker.io/library/rockylinux:8.9

STEP 2/11: WORKDIR /opt

-=> Using cache ac4d7024e9781b8bc3ed72fB726e60770820326cdFI0EISAI20
~=> 0c4d7024¢978

STEP 3/11: RUN mkdir jdk-8

--> Using cache bBS7AGR50255cacad237fdb7ab66792488042315577cdeT9de2
--> bES746050255

STEP 4/11: ADD contrib/jdk-8u241-1inux-x64.tor.gz jdk-8/

--> Using cache c63852040200e2b@21c2ffFI57d7e809c6c235F ebcaBlcBSe348
--> C69852000200

STEP 10/11: COPY contrib/JOBC-10.2-latest-cubrid. jor /opt/jboss-ecp-
--> Using cache 3b8019ab4274072c4S56caS69ecEbA8d24¢a6830f 3T054bd3cSd
> 3b8al9ab4274

STEP 11/11: ENTRYPOINT [“/opt/jboss-eap-7.4/bin/stondolone.sh”, “--s
--> Using cache lod

o e >ionnara: rocky-8.9

Successfully tagged
10df@899be34ef602020440144c6183593662704283bFOd6e31a14519dbbd5 fd

30| = B4 Build
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2000 4 - Java £ 53 Vendor Lock-In SHA|
hn . g Linuxgz 5@ Windows

CPU Intanium Power Sparc X86 X86
LINUX
Vendor v///) ' | FVT
B - FOUNDA | um Microsoft

2020 4 — #HE|o|4L2} Kubernetes £ 59t Vendor Lock-In sii#|

Hypervisor &P'rziect ‘/KVM B HyperV &%«: &p',!,m

kubernetes
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Container

Container

Container

Container

Container

Red Hat Enterprise Linux

Red Hat Enterprise Linux

Red Hat Enterprise Linux

Red Hat Enterprise Linux

Red Hat Enterprise Linux

Guest VM Virtual Machine
| 7 — — ’A
[\ i! @
Laptop BARE METAL VIRTUALIZATION PRIVATE CLOUD PUBLIC CLOUD
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https://portal.egov.openmaru.io
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RED HAT'JBOSS' ENTERPRISE APPLICATION PLATFORM 6.4.0.GA Messages:
5;15 PUTTY Configuration

Category:
:
Logging
Teminal
Keyboard
Bell
Features
Window
Appearance
Behaviour
Translation
Selection
Colours
Connection
Data
Proxy
Telnet
Rlogin
SSH
Kex
Host keys
Cipher
+- Auth

Sy 4
ou |'1’|'-‘. -

58

Basic options for your PuTTY session

Specify the destination you want to connect to
Host Name (or IP address) Port

22

C_onnection type B ) )
(ORaw (O Telnet (O Rlogin @SSH (O Serial

Load, save or delete a stored session

Saved Sessions

Default Settings

Close window on exit ~
() Aways () Never (@ Onlyon clean exit

Terminal &

Home Deployments Configuration | Domain. Runtime Administration

ORACLE Weblogic Server® »
Oracle WLS Consolle  WLDF Corgole Exterson

Change Center

View changes and restarts

wi e sbon edting & enabled, Future Home Page
205 will o ally be sctvated 85 you
wodfy, 8dd or delete Remrs n thes domanr

Information and Resources

Domain Structure

Domain Conlsgur ations
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5 Level of Vehicle Autonomy

Level O

DRIVER

No Automation

Human

Level 1

FEET QFF

Assisted

Level 2

HANDS OFF

S L

Partially Automated

Level 3

EYES OFF

® L

Highly Automated

Transfer of responsibility

Red Hat openmaru

Level 4

MINDS OFF

~

Fully Automated

Level 5

PASSENGER

~

Autonomous

Machine



5 Level Of IT Autonomous

Level O Level 1 Level 2 Level 3 Level 4 Level 5

Admin OS OFF Admin OFF OPOFE DevOops OFF IT Robot

: + Highly MSA
| . « Cl/CD » On Demand IT
Dev : » Monolith Architecture ) : : * Separated DB
Non Stop System Partially MSA - Many/Anytime Delivery | * Fully Automated s
s Deps « ML OPS
: « Container * Platform » Ailto Haslin « MSA
OPS i « Physical, Virtualization { = No Linux « Automated 9

» Auto Scale In/Out

» No OS upgrade/Patch Provisioning

Human Cloud Native Machine
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Cloud Immigrant vs. Cloud Native
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Cloud Native Computing Foundation

Red Hat openmaru

Non-profit, part of the Linux Foundation; founded Dec 2015

Graduated Incubating
&
VED 4 P & 5
\U GRPG: o §
kubernetes prometheus | OPENTRacne  fluentd m— rkt CN I T ACGER ToF
2 S - Distributed Tracing Logging Remote Procedure  Container Container Networking Distributed Software Update
Orchestaton Monttoring API Call Runtime Runtime API Tracing Spec
& m V @ wumm HELM (o
envoy Matary Vitess CoreDNS LINKERD ~NA ROOK HARBOR
Service Proxy Security Storage Service Messaging Service Mesh Package Storage Registry
Discovery

Management
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Container Image
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Container Image T+

docker history <image id / name>

CREATED CREATED BY SIZE
a486da044a3f 10 weeks ago /bin/sh -c # (nop) CMD [ "nginx" "-g" "daemon o 0B
3cb7f49c6bcd 10 weeks ago /bin/sh -c # (nop) EXPOSE 443 /tcp 80 /tcp 0B
42d2189f6cbe 10 weeks ago /bin/sh -c # (nop) VOLUME [/var/cache/nginx] 0B
6dda3f3a8c05 10 weeks ago /bin/sh -c In -sf /dev/stderr /var/log/nginx/ 1B
9108e25be489 10 weeks ago /bin/sh -c In -sf /dev/stdout /var/log/nginx/ 1B
72b67c8ad0ca 10 weeks ago /bin/sh -c apt-get update && 7.695 MB
e7e7a55e9264 10 weeks ago /bin/sh -c # (nop) ENV NGINX_VERSION=1.9.4-1 ~ j 0B
97df1ddba09%e 3 months ago /bin/sh -c echo "deb http://nginx.org/package 221 B
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 0B
9a61b6b1315e 3 months ago /bin/sh -c # (nop) CMD [ "/bin/bash"] 0B
902b87aaaec9 3 months ago /bin/sh -c # (nop) ADD file:e1dd18493a216ecd0c 125.2 MB

- Confidential -
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Container Image0]| Cligt Layer ‘&
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mcrossoger (T |

MAINTAINER Tianon Gravi <adewiggin@[hidden]> skimage-debootstrap.sh
iproute, iputils-ping,ubuntu-minimal -t precise.tar.xz precise

- - - http: //archive. ubunty. com/ubuntu/
erikxiv/subversion v¢
ADO precise.tar.xz in /
MAINTAINER Phusion <infof[hidden]>
ENV HOME</root

RN mhdir /build

ADO dir:tedoc3aaced7318e81e5d03e46e9296b5481 (3593057341 7a40d68395121871 in °
Jouild

Metadata from image e

ve ¢ hour

RUN /build/prepare.sh AR /build/systes services.sh &8 /bulld/utilities.sh &8 (-]
/build/cleanup. sh

Tags

Created M0 [/sbin/my_init]

= MATNTAINER Erik Lorsson <erik.larsson@{hidden]>

Maintainer ENV HOME=/root

Downioad Size RUN ra -rT Jetc/service/sshd fetc/my_init.d/@@ _regen_ssh_host_keys.sh

Labels 0 [/sbin/my_init]

RUN echa 'deb http://us.srchive.ubuntu.com/ubuntu/ precise universe’ »>
Jerc/apt/sources. 1ist

RUN apt-get -y update

RUN LC_ALLSC DEBTAN_FRONTEMD-noninteractive apt-get imatall -y subversion
RN apt-get clean 88 rm ~rf /var/lib/apt/Llists/* Jtap/* [var/tep/*

ENV SVN_REPONAME =repos

EXPOSE 3690/ tcp

RN wldir fetc/service/svn

ADO 1ile:5d7748c6) 2001474607 536990 7 66e658bc e 5a) 81539651 Abc D69 € 2¢d81851c2 in
Jerc/service/svn/run

RN chmod uix /etc/service/swn/run
RUN mkdic ~p Jver/swn
RUN svnadmin create /var/swn/$5VN REPONAME

ADO file:72¢0fods1008c90822 10a7148ef 20004 cc621d1Ca3P18cLPEUS7ab6ed10956¢ In
/var/swn/repos/ cont/swascrve .cont

VOULME [/3wn)

VOLIME [/swn)

Source: https://microbadger.com/images/erikxiv/subversion
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8 Broadcom VMware Q!5+ 22 - https://www.broadcom.com/company/news/financial-releases/61541
Broadcom VMware 2§ SW 02} - https://biz.chosun.com/international/international_economy/2024/02/25/3MO7CULIJRDDTHHTYH277A
2411/ Broadcom VMware 21¥ Z% -https://www.ciokorea.com/t/21991/%EC%9D%B4%EC%A7%81%7C%EC%B1%84%EC%9A%A9/316278
Broadcom VMware SLH TtEL], FT 2t 9l M7 - https://www.etnews.com/20240312000260
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OpenShift Virtualization2| FtOiH| &2

OpenShift Virtualization2 x| H|&EO0| ot 7|5
OpenShift Container PlatformI OpenShift Container Engine0fl HEEl 7|5
OpenShift 2FA| 22| MEAJEMN, H|F F0{H|E E/d5IX| AS

OCPOj| Red Hat Enterprise Linux (RHEL) Virtual Datacenter Subscription0| ZgHE|0{
RHEL Guest OS €A| 7| 20| 2AMsIX| 2.

Question: Is OpenShift

Question: How will OpenShift

Answer: OpenShift Virtualization is a feature, not a product. It is based on the upstream open source
t and is available to download as a Red Hat OpenShift operator. More information on
how to get and install the OpenShift Virtualization operator can be found in th

Answer: OpenShift Virtualization is a feature of Red Hat OpenShift Container Platform and Red Hat
OpenShift Kubernetes Engine. It is not an add-on or a separate product. The OpenShift
Virtualization operator must be installed to access the feature. All current and future subscribers
receive OpenShift Virtualization as part of their Red Hat OpenShift subscription. OpenShift
Virtualization is a feature of Red Hat OpenShift Container Platform and Red Hat OpenShift
Kubernetes Engine. It is not an add-on or a separate product. The OpenShift Virtualization operator
must be installed to access the feature. All current and future subscribers receive OpenShift
Virtualization as part of their Red Hat OpenShift subscription.

https://www.redhat.com/en/resources/openshift-virtualization-faq
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Increasing scale and complexity means
we need admin automation RedHat openmaru

Scale x Complexity > Skills
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Opscode gets more venture dough for its Chef
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Observability 25’4

- Observability = X0 38 0]

. AAHO| ol E2 BHEO| W} LIS AEHE =X &

“On the General Theory of Control Systems”(RE KALMAN, 1960) X S22 A=

T = T,, then for values of T very close but not equal to 7, the
control law 45 will require very high loop gain so that we
would intuitively expect to have instability. This can be
readily shown by numerical examples. It is much less easy to
find similar cases in continuous time control.

It is not yet known what necessary and sufficient conditions
on Q assure the conclusions of Theorem 36.

Observability

Imitating the methods of Section 4, we now seek an intrinsic
characterization of plants constrained at the output. In this
section and the next, the plant will always be linear, stationary,
discrete time, free, and single output.

Let X* be the dual vector space of the state space X, i.e. the
space of all linear functions on X. An element z* or x* of X'*
is called a costatre.

A costate z* of a plant is said to be * observable’ if its
exact value [z*, X] at any state X at time 0 can be
determined from measurements of the output signal
yi(t) = [b*, (t; x,0)) over the finite interval
021t 2=t Thetimets will depend in general on
If every costate is observable, we say that
the plant is * completely observable’. (46)

If a plant is completely observable, then its state variables
with reoard to anv hasic a. a. can be determined in a finite

110

ON THE GENERAL THEORY OF CONTROL SYSTEMS

Moreover, it follows easily:

If€*, - is linearly dependent on £*, ... 1*, then so
isf*, forallm > k. Henceif '*(k) = ['*(k+1),

then I'*(k) = I'*(m) for all k = m, (49)

The proof of 47 now follows exactly as the proof of 20.

The form and method of proof of Theorem 47 immediately
suggests the problem: Does there exist some analogue of
Theorem 1? The suspected analogy can be phrased in
numerous ways. It turns out, however, that all such analogies,
save one, lead to unnatural answers.

The correct analogy is the answer to the following question
If z* is in I"*(¢), does there exist a “scheme’ which assures that
the value of z* at any state x(r) becomes (and remains) known
exactly after at most ¢ measurements of the output of the plant?

In order to answer this question, it is necessary first to give an
explicit prescription for computing the actual ralue of [2*, x(1)]
at any time ¢ from the knowledge of the past measurements of
the output of the plant. It does not seem possible to deduce
such a scheme at the present state of the theory: however, the
following assumptions provide a very natural framework for
future developments.

Let X(7) denote the estimate of the state of the plant at time 1.
This quantity will be determined by agreeing to use [z*, X(1)]
as the estimate of the actual value of the costate z* at ume /.

Wa aall Sl i Tl tha o + thic ic mativated

Red Hat openmaru

* https://www.sciencedirect.com/science/article/pii/S1474667017700948
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