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Kubernetes = St5&H0| £2 7|=

. FHUEIAS S8 BRY| SISHME CHYS X|Al0] 27

Dockerfile?
Manifest?

2| 520 CHet
743 a}
71Z= X4

Cluster?
NameSpace?

[ ZHUE|AL £3o|
xto| 27

Logging?
Metrics?

TCP / IP
7| & X4

Pod?

ReplicaSet? Service?
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Google Trends -
Kubernetes vs. OpenStack vs. OpenShift opeNnMaru

Google Trends ‘ Compare < @B ]

Kubernetes Openstack OpenShift

Search term Search term Search term

+ Add comparison

Worldwide ~ Yast 5 years All categories ~ Web Search ~

Interest over time

Jun7-13,2015

Compared breakdown by region Region

ort: Interest for Kubernetes v

1 Belarus

2 Ukraine







GOOGLE 1} Z4E|0]L4 @
- Googlel| &5 24 opeNmaruv

o M
Gmail®l A YouTube, ZA0f| O|27|7X| Googlel| 2 E HZ2 HH O|L{of| A ASMEIL|CE

22 HHO|HRE Sol < &5 250|1, ggXez ~TEQE

H =] 71 =]
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Z&7|0] cgroup 7|&6E Linux 20 XSt AFH WE =72 A 22 E Kubernetes ZEME R JIot ANKX| S/ Atdl= Ct
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Gmail , 44, X|= ..
MapReduce , GFS , Colossus ...
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About Kubernetes

- FHUYE|A(K8s)= ZH|O|L{2tE O SE[AHI0]ME RS2 =

HE, AHUY Y BT QELA AT EQY 0]

- FHYE|A", “FH| 2| EH A", “K8s”, “FH|”, “FH",
“fH"2t0 B2 Apache License 2.0 2}0| AR
2|52 TH St (Linux Foundation )4t}

Cloud Native Computing Foundation (CNCF) 0| A Zt2]

© GoZ AgE QE &4,

OSS (Apache License 2.0) 2}0[dA

- T20IM =St Aot SHE2ZEA
Attiofl A o] 8ot HEH 0| S2{AE &
£ ¢l “Borg”2| O}O|C|O| & HIY2 2 7HE

2,

onpenmarv
APM

"Kubernetes is open source-a contrast to Borg and Omega,

which were developed as purely Google-internal systems. "

- Borg, Omega, and Kubernetes
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Kubernetes History

Borg development inside Google

>
Mar 2013
Jan 2008 Containerinitial releas Jun 2014
cgroups merged in Oct 2018 Perroee sl
19 R [ 2) CoreOSiinitial release GitHub commit

'+

Aug 2014
CoreOS introduces
Flannel networking Apr 2015
N

March 2018

Kubernetes Is
First CNCF
Project To Graduate

The Borg Paper

is published 3

Sep 2014
Kubernetes announce July 2015
d in Wired magazine CNCF Formed,
K8s v1.0 released,
donated to CNCF

2006
Google starts workon
“Process Containers”

(renamed “cgroups”)
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Kubernetes=
opeNMAru

«  Kubnetes= Open Source Software
» github.com/kubernetes/kubernetes (Apache License 2.0)

- 2F C|xpel
» github.com/kubernetes/community

- RE HRLE
* Cloud Native Computing Foundation
» Special Interest Groups (SIGs)

*  Kubernetes = Portability

+ cloud-controller-manager (22t E %)
- L4LB =5 2EZ|X| 52 XS FHs
« GCP, AWS, Azure, OpenStack &

* CNI (Container Network Interface)
- ZHOIH HERIIS #E3}
 Calico, Flannel, Weave Net &

* CRI (Container Runtime Interface)
- ZHIO|H e #E3}

 Docker (containerd) cri-o, rkt
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Kubernetes 2X| &22t0] OfL|2} Ql=2} Muloj| Clslf He
openmaru

- Kubernetes 2} JE$3 #d
- Kubernetes& AEE|X]|

*  Kubernetes 0| Z{get HL|0|E Y
- Kubernetes 0ff X{get RLIEY

- Kubernetes 0| Cif 2 7H&E M3

- Kubernetes 0] X&st 2F ot

+ Kubernetes € 21 S wot

- Kubernetes Troubleshooting ¢t

- OiZ2]#|0]d0f cliet ZAE| O] L2}

- AT 81 28 S Fle YAML B

|83 2% X583}
H

/0| SBl/HEYT/AERIX| S

o 0

» Kubernetes =

-|-

- Kubernetes 7|t}



ol X|= ZE|o|H=t St=71?

- ZHo|L2te| O] 7= 7Hd=t St= Ol /7t

Low Overhead

LANGUAGE RUNTIMES

KERNEL & SYSTEM
SOFTWARE

Traditional
Applications

Run Anywhere

LANGUAGE RUNTIMES

SYSTEM SOFTWARE

Containerized
Applications

- Confidential -
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Consistent Runtime Environment

OPERATOR WEB SERVICE

DATABASE CACHE TIER

Cloud Native
Applications
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Kubernetes 741} Z1E{|0| L] 1}xjjof CHot off Z*H

| oneNMarv
P2 o %
. EX] 7. 5\ N
Kubernetes = P | | X X

. of2] TE[O| SAEE FY0|AM Hal S & i R
“ | , d

+ Pod O2F AR ZtA | vy, (A

« Pod HES3 4% 8 Ewiﬁ i I:‘;‘r

. Pod 38 H3 \-\ v
. Bl ME XHE HI/EA s

ol s =
B 0|14 2| THA| Kubernetes 2|t 3l &

278 oo el HE|o|H S B X| 5t ul =

HZZ CHet @ AEQ| AF Pod HHR[O| MLl Ip =4 20 Bl HE 4= 44,
ol Hi= AP MEA A48 M- oo w2t Kubemnetes?t AFS 2 2 AlA|

XS 2RO ol 8 B

A oY of 2l Kubernetes/t 2 SX &2 =& LHSHA SX L& Fojet

O 2l XA L2200 A Afzoz 23
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Container Orchestration




7~

v j}
Containers and Kubernetes: The Time Is Now %:ﬁ
opeNMAary
CONTAINERS IN CONTAINERS IN
DEVELOPMENT PRODUCTION

Load Balancing

High Availability

y THE Scaling up/down
TEARNING

CUFF”

|

|

Replication

- Sodiree uzhttps:/blogs.vmware.com/cloudnative/2018/01/23/containers-kubernetesbenefits/o21 | Al Rights Reserved.




Kubernetes= Z1H|O| A AEGO|MHMo| HE
openmaru

Kubernetes = Container Orchestration Standard

4 YEARS AGO TODAY

Fragmented landscape Kubernetes consolidation

=

RedHat

vmware
ORACLE

[RA MESOSPHERE

— — — —

OTHER

OTHER ORCHESTRATORS ORCHESTRATORS

(Cloud Foundry Diego, No
mad, Blox, etc.)
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Auto ScaleOut / In

Auto Healing

Load Balancer

.
'
.
’
’
olt‘
-
s y &%
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Persistence Volume

@ openmarv

Auto Rolling Update
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. b -
“ \‘
‘\
4

=

Container
Orchestration




KUBERNETES DOES A LOT FOR YOU

Orchestration T ) ( Storage Plugin
Qro .
(cg il Network Plugin

MG» . (
(. EZID

oneNMarv

Deployment

Health Monitor

(Some) Security (@5 Load Balancing




Kubernetes 2|2t ZIE| 0| A A ER|0|Mo| Ao

oneNMarv

Container Container Container Container
Runtime Runtime Runtime Runtime
DHZE YV SHY YM =9)0] yM Batch VM Container Container
) , . ke . DZ=E
NI E D e 90 Batch : y .
Container Container Container
Co=HY | 2HY P
Guest OS Guest OS Guest OS Guest OS
Container
JE999
Virtualization Container Container
 Batch \ Batch
& © VM EZ a3t Atgl AH : : : :
§I_I-7-C-’I %Il“ % WESEY
Node Node Node Node Master
RedHat H
OpenShift Red Hat OpenShift 4.6
+ KubernetesO| Node?2| XI& = H0 HZEHs HH| 0| E Hif x|
. E42 LR TS I BRI HYS 223 stof XS BW/ST M
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openmarv
Configuration Drift

Mutable Infrastructure vs. Immutable Infrastructure

Reconciliation

Sy



Configuration Drift
opeNmMArv

E o FHHHQl Y E 2] (entropy) S7I=2 Qldl l=2te| AH{F0] A|ZHO]
Al

oz B E HOX|11(drift) CHE TH|E Bt M= ZEHE

App App App App
App Server App Server App Server App Server
Java 1.7 Java 1.7 Java 1.7 Java 1.7
Libraries Libraries Libraries Libraries
Red Hat Enterprise Linux | | Red Hat Enterprise Linux | | Red Hat Enterprise Linux | | Red Hat Enterprise Linux

AT [

o Q==

IM]]IHIII
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Trash Your Servers and Burn Your Code:

. openmMarv
Immutable Infrastructure and Disposable Components i

AI ﬁEé! _E!.EI II'EA" LH 7|_ 7|_x|- =] A_i T-I .LI_E Z\ % -6-I_ LI‘ — QEH 7| 7} Chad Fowler articles  interviews contact speaking  books
2% M, ES| A|AHT 22 T2 M of2] H Hao| =3t
- O 'L r a [= =] =
0 Trash Your Servers and Burn Your Code:
el | ble Inf d Di b
mmutable Infrastructure and Disposable
o] 2 E| A|AHI2 TLHX O o) o= 7|0
LeNK? e E A|ARS HAXOZ HO|X| = ZHE 7|27 Components
oy 2 L Ct
As a developer and sometimes system administrator, one of the scariest things | ever encounter is a
server that's been running for ages which has seen multiple upgrades of system and application
dagol=7t 22s7ta? EX SiELICH ol =E da A2 software
[ [[K=2 Ol3&L 1 N HS Why? Because an old system inevitably grows warts. They start as one-time hacks during outages. A
ot E = Ol'_l_ Ol I_-I - tH El k" R quick edit to a config file saves the day. “We’'ll put it back into Chef later,” we say, as we finally head off
OH%EI 7," OI ﬁ—ql tl'ﬂ' H_I E% HHEOH OI: -‘EH:I'_—ILR? UHC_UPq oﬁ| LI EI'- to sleep after a marathon fire fighting session

M o o SE|F|o] 0] B E MHE 4/85ta o] AS XA
StM| 2.

http://chadfowler.com/2013/06/23/immutable-deployments.html




Immutable Infrastructure (2]

. g

|0

| lmatrE s Hol

. Mu{7} HZE 0| Hrj HALX]

QI ZatA EE M)

—_—

= FEfe| =af o}

- ZHOIEE= 0 2= AO| OtL|2} HE|l MEAH TEE

"No Upgrade needed"

+ Disposable Components “H|7| 7

R
. 22 TS of2f HIlE FW7t S
. 3 MYE MHE 23gl0| Ti7|E
. B
. MHE YA ARG 5T 4 US
. QImat#Yo| BFO| 41U,
. MBS 7120 QR £ Y.

- Confidential -

Y oo
a[p
rE
oy
of
e
rr
Y

oneNMarv

OPENMARU © 2021 | AllRightsReserved



Pets vs Cattle

oneNMarv
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In-place Server Upgrade
opeNmMaru

Upgrade process Time
App n _ . 5 App
h g S| |3 @ 8 || @
App Server I T '8 Q - 8- =t & App Server

s IS a8 |8

Java 1.7 ° || R = = o Java 1.8
‘l i T =S =) g

Libraries = Wi a « = Libraries
o) o 0
-] =5

Red Hat Enterprise Linux . Red Hat Enterprise Linux
downtime

Mutable

Infrastructure
( In'PIace ) \"', .
"
o N B
TN %
Normal Deploy Upgrade vulnerabilities Error
App App App App App
App Server App Server App Server App Server App Server
Java 1.7 Java 1.7 Java 1.7 Java 1.7 Java 1.7
Libraries Libraries || Libraries || Libraries |I Libraries
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Replace Server Upgrade

{gﬂ«%

»”
}E‘;*%y ‘tl

opznmor U
Upgrade process Time
App App

App Server App Server

Java 1.7 Java 1.8
Immutable Libraries Libraries
Infrastructure T o

Red Hat Enterprise Linux . Red Hat Enterprise Linux

( Replace) Zero downtime

\J3.r

2@
eair? IS
@ Deploy
| |&
lle
2l
34l
5| |3
I

Image

I 3 ‘\
Error

,.-

TN
vulnerabilities

p 0 )

Image

o ;.s.g“

Upgrade

ff Eai En:erpnse

p

Imlage
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Mutable vs. Imnmutable deployments pipelines

oneNnMarv
. Pack Configur Deblo
Build ackage ation Test ploy Beta
|| Cod . Pack Configur Deolo Staai
ode Build ackage ation Test ploy aging
. Configur .
Build Package ation Test Deploy Production

*------_-----------------------------------------------------------------*

Beta
Code Build Package CZI;ifoliur Test Deploy Staging
Production

Source : Reliability, consistency, and confidence through immutability - Adrian Hornsby Principal Developer Advocate Amazon Web Services
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7}tH vs. EH QISR A EEH

Mutable

Infrastructure
( In-Place)

Apache 2.4

’ Hard Disk

Physical/Virtual Machine

change » Download
s (7 4. Compile

« Configuration

H
g i
§
f‘,'/s"
" User
Apache 2.4
+

Vulnerability

’ Hard Disk

Physical/Virtual Machine
change

({::) * httpd.conf
» ssl.conf

Physical/Virtual Machine

* Download
+ Compile
* Configuration

oneNMarv

E EENR

Physical/Virtual Machine Physical/Virtual Machine

1st N
Create &
Change h
admin

S 04. Jan Zemin 21. Feb 04. Mar - Production go live

e ———————————————————————

Immutable he 2 |
Infrastructure Apache 24 » DiSposable | paC e » DISposable ‘ paChe 2 » D|Sposab|e 4.
( Replace) - ulnerablh Tunlng
bqu ; ; build . ; ; bund build o
‘ Deploy Deploy Deploy g ;é] Deploy
‘Am@.klmage An:!.n. Image ‘Am_l_.a.lmage ag il e Image
e | M M e |

admin admin - Confidential- admin admin



AdH| o - o ZS2lAH|0] M x| ==}

o
openmarv
- UHO|H=t= HIOE HE S M X|goM o E2|7|0] ¥ X|Fo= FEt
- OfZZ|AIo[ M et 2BEHOAH MLt 2F HH o ciet M5 AtgdS F42t
- AT o= EI9LI|0|“J"-f 7H”a* O] I 0| X = &S Z|26HHM M2 SHERIO X3t 2B HIHS

[

O-I:LEi|O|'=o|-0=| el=z} Blo] R/d XS

. MH CPUSt DIR2| ALSTI 22 HEZ M 2ok ofL|2t ofF2|H 0| M0 B AHY &,
oAl Fof i Qx| H Aoj ojE2A oM =

Machine Centric

Application Centric
Infrastructure

Infrastructure

"

- Confidential - OPENMARU ©
33

2021 | AllRights Reserved



Kubernetes reconciliation model — Control loop
openmary
- FHUE|20M HEER = S2{2FH o YEfE 2E ot O3, E8 HEE 2¥ss HEE R
o 3x

- FHUYE|AE= pod 52| resource & #2| & I desired state ( | 5t= AHEf)a}
actual state ( SIH|ME}) E 7IX|1 Q2 MH, actual state S desired state §X|5}7| sl Bt5 et

ro

oo A =

rir

SR AEl
BLEY

- Confidential - OPENMARU © 2021 | All RightsReserved.



AMEH — ZAB[O]1 4 5
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Sy AE ol
( Observe )

SR SEf - HH O = 2

AR B — HHO|LH == 2

S SEi - HHOIH £ 5
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Application Performance Management
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ClO7} Kubernetes S 112{6}|O} }= 0| 57}X]|
openmaru

IT cost optimization
[IT HIE %X

Faster time to market
[A&TH OS2 A Ol M 7HEN

Multi-cloud flexibility

[ZEl S22 20 FAS X #]

Improved scalability
and availability

(=g 718 &

Effective migration

to the cloud

(2850l 222 E M



Kubernetes = ¢ = EH :
openmaru

04

Align with
Corporate

03

Your Success
Criteria

02

Choose a
Kubernetes
Vendor
Platform

Select an
Implementation
Target

= oA Kubernetes Z21Z Kubernetes = ¢ 7| H 23 8
H 48 7|1 44

OH=2|AH Ol M A& Al
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1. Select an Implementation Target @
opeNmMaru

* Kubernetes(ZIE||0] ) S0 Hgteh H[=L|A Of Z2|F 0] AE

- OHE2[AI0|Y E= Z2M 27} &5 AL E= =&t
o2 MEAHE HdE 3¢ 3%

- OfE2|#[0]410] DfO|3 2 MH|AZ FHRE|O AAHLL E= OF
0|32 MHAZ HFSH=E 3R

- OfE2[AI01Me] B[22 27 A

mljo

29| ofsH

-~

- OfZ2[Al0ld0] CHEE HI=L| A FEF0| 5 7kt LEl
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2. Choose a Kubernetes Vendor Platform
opeNMAary

- Kubernetes £2| U 2GS M AIHCO R Sl=

O

2 gHE M
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3. Carefully Plan your Success Criteria

« Kubernetes = Q2| MHI=o| HMEZ 2 AHSI=
=25t 0|of

- Co

nfidential -

oneNMarv

« AMH|22] 50| 7|E ofE2IA 0|t SLTH X|2} Xt0|FH O]

Ha|HE| oo = 2telS &2} ol TutXel FES N
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4. Align with Corporate Culture

7|ge| Hl=L A 250 XA &2F & = SR E HIo[E|2

openmarv
EUE 75

M22 =5 AL Hetof it & iSe
Ot 7HoFgt.

OHE2|#l0] M b=t Ha|A Lol Hatof chet xpS2t =F
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Platform As A Service

Kubernetes Architecture



Kubernetes Architecture

oneNMarv

Kubernetes Cluster

Kubernetes Master

©

etcd cluster

m

API Server

/

(worker) Node 1 ~ N

N .

AN
/1 N\

|| [Im Cower

]

O

@ Container

L/

. y N
/[ kubelet > @ Kube-proxy]
cubelet | ) -Prox
v
Container
Runtime

N
Container Pod
@ Controller 7] . $
pod
— Manager| ! -
; Po
Deployment ] Container]
[\ Controller
IlID)) Contail
' oramne D)} Container
ReplicaSet 2 ) pod
\ Controller Pod | &) Ccontainer Pod
k\_ J J
y, \ -
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Kubernetes Architecture
opeNMaArv

D * BE A2 API Server & Sl A%

-
astel [ etcd cluster ] , .
* @ Node

: NGiP @,
> @ API Server @ kubelet Kube-proxy]
api -prox

User
(kubectl)

r

kubele

V\@ @ Cg:::]atlil:; | POd [ Containeﬂ]
Controller Deployment

\

7

'
7

@*fﬁxf: "kubect!"§ AHES}0] ZAH|O|H HYX|O| 2Tt HE (HHO|H O|0[X| = 5)E TS
@API Server= @2 &S eted cluster (DB)O| A&

(3)controller Xt@o| HaHE ZXISHE HZ LSO AEj7} HE2 A

@HHE 2 42 Deployment Controller= MZ2 Pod X2 & API ServerE &3l DB (etcd)0fl X%
@Scheduler" SE0 et 3iE Node 28

@Kublet = Container Runtime & At&510] PodE ‘&4

(7)Kkube-Proxys S2IAE{9| L5 E& QI=0A Podol Ci3t HHE T
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Kubernetes Master
opeNMaArv

- OIAEE= HEO|HE E2|5=
- Master= ZF Node Of Hj=, €G|o]
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HEHE A
Kubernetes Master API Server FHUYE|A
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API Ser Al SHD ot @1 E{ | 0] A /HTTP(S)RestAPIZ = =
etcd cluster ] = o i 2 ,
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A
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. API Server ] OO HIFE|X| 5 M2 YA El PodS ZHX|SHD 1210| 0= NodeOi|Af 413
Pod & 0¥ Node Off BiX| & X| & of|2f

Controlier-Manager o AEBa| (SH/ME/HE)/2R/.)E BB API Serveret
MIZAEH HEZ2E 22
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Deployment
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A
A
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o
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Kubernetes (worker) Node

. kC
. L C7} OpAE{E
ot ASL|LCE

= Or2E2| XA 2
2 2F OfL| 2t |

(worker) Node 1 ~N
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y

kubelet
1 J

*b[ Kube-proxy ]
N

y

Container
Runtime

Pod

Container

Container|

Container

! Container|

Pod

Container]

Container

\

=2
12 +4

(REgRty_

Container
Image

sh= o

openmarv
&= St “H|o[E el ol2t =3
g &= UX| T Kubernetes= 2 O 0] &42| M| LEE /4 & 28 A
HzuE e

kubelet

kube-proxy

Container runtime
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Kubernetes Master
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o

Kubernetes Master
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Kubernetes — H|Z =2 M|A
openmMaruv

Kubernetes 2| 5 2| A A
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