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Linux Kernel stEQolE =413t Kubernetes (Cloud Kernel)
T2MA 22 < e AHEY
22| 2+ - CPU - H|22]| 2|AA 22|
K| 22| (Device) - CSl — AE2|X| QIE{H|O]A
HESZ A= - CNI — ZiE|o|{ HIEQI3
T2 A A 7HEA (IPC) - Service - AH|A C|AFHz2|
Argt ZEA| (watchdog) - HAHR - X7t K|
. J
Legacy Application - Cloud Native Application
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718t (Virtual Machine)
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Bins / Libs Bins / Libs
Guest OS Guest OS

(XA OS =) (ZIA| OS =)

Host OS
Infrastructure (Hardware)

2748 - 2 L. 0S 52

Low Overhead — &2 2Hd|=

Source: & WEXt=(Slide 4:12) X4
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Bins / Libs

Guest OS
(HA| OS =)

HHO|LH= AIAE OS §l0| 2 AE HEE SReICh — 2 7HEY, =1, OL{AL} Z2t=|A| =Ct.

Zie|o[L] (Container)

App

Bins / Libs

App App

Bins / Libs Bins

Container Runtime (containerd / Docker)

Host 0OS — 74 28
Infrastructure (Hardware)
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— 1 X|Al0| cgroups®t Kubernetes2 71| 2iCt.

20+

o M= Ao &
® Gmail - M - X|£ - YouTube — 2= H|Z0| ZE|O|L0| A AlsH » :
Billions of containers / week

® MapReduce - GFS - Colossus S W5 A|ARIE ZHE|0[L] 7|2t

® Google Compute Engine 7tA A= ZiE|O|L [0f|A S&t 1 0+
® 0= 209 7 0|42 ZE|O|HE 4o & HZt T2EM

ZElo|H 2F 2
ZiRLIE[0 X|AlE 37
cgroups 7|s& Linux {20l 7| (Z4E[O|L] H2|2| ELH)

o
—_ A
LHE =3 MAE QEAA Kubernetes T2HEZ Z7H A =8 £ AA Rt

o ¢

— Google Cloud, Containers

Source: cloud.google.com/containers - &£ WEXZ(Slide 5-6)

Googlezt ZAH[0|LH2| HA}

2008

cgroups 72 ¥gt
Linux 2.6.24



u Kubernetes History Google} Ziefo|LAe] At

KEY INSIGHT 2006'A AL &l (Process Containers)ollA| 2018 H CNCF %[ EI7EX| — 12'H0f| 24 EZFO| =[UCY,

G G D
2006 2013 2015 2018
Process Containers Docker 27H Borg =& CNCF Graduate
Google AtLH A[Z} ZH(o|LA CHE2} Borg - Omega - 3= &2
(cgroups ™4l A= Kubernetes 371 ODZ2HE

® @o— ® @ @ O >

2008 2014 2015
cgroups Kubernetes CNCF ZH
Linux 2.6.24 A GitHub 73! v1.0 22[A -

e Wired 2 CNCF 7|5

Source: CNCF - "Borg, Omega, and Kubernetes" - ¥ & W SXt=(Slide 7) “



u Kubernetes= O{C|A{L} HHEIC} Googleat ZiEfolLf2] 1At

KEY INSIGHT E3 olmztof| FO|X| = 0]AlM(Portability) — 0]Z0] 2 #I £2/40|H CNCF2| 34! 7kX|C}.
— (S m 2maojA ¢ Public Cloud
— Bare Metal On-Premise AWS - GCP - Azure
22| MHo|| 2| s XA clo|EME 2 22|48 K8s: EKS - GKE - AKS
Mgt AIE glo] |t s HolH F=H - #H 8 2 e 2[4}
e
E] mziolyl 22t aD slojEez|E 22t AV SUX| - loT
Private Cloud Hybrid Cloud Edge Computing
VMware - OpenStack /0| =202 + HE2 dHA 23 A HiZIH(K3s &)
HY- 2ot 27 8 HIAZE R HiX| A2 CHfo|A

oF H golgt I =EE, IE SF0M SLsHAl
s ock-in

0[A]d(Portability)2 S8 Sa2XH0] gt E&(lock-in)2 MZAHSHLt — 0[Z10] LE HHEHAS| ZH0|Ct.

Source: 2

H\
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KEY INSIGHT AE|0[L Stit= &bt — =4 JHE AEO| 2 Eefol= =2t 2F2 AE57| 052 EX7E Elct.

® H{TSt SAE(LC) ARt AF| HiX|
75|01 HHE ® 0|0l YL MAC - IP - SAE 0|2 B2
Deployment

® ofSz[AH[o| Mo thet 2teE F= 2F

® [0|EE {XI5t= F7 ME A (Persistent Volume) &%

Failure ® = At A| — X|HT EH|(replica) 4= &

XHE SHERZA ® 6} 57} Al — A7 01 (Scale-out)

Scaling ® SoF UA Al — AH[Y 2(Scale-in)22 Xt 2|5

A\ ol 2E =g Aol £ERl0= — olmat zaxte] HEo|L] 2F LY

| Jél-oH [Hg ® L C X0 A| —CI2 LEZ FE|0|L] RHHHX|

Source: Y2 WEXZ(Slide 13) 74 “



Kubernetes =¢ A| tHo} ZQIE

KEY INSIGHT 27|

® UERI = MEA

® AERX X Z2H|Xd

® =3 - JhiZ| BiE XHE

® ZLEZ - ZAl HA Tt

® X 2 - GitOps =¥

® 2147 B MY

11

| #H9t7} OtL|C — Qlzaf-7H

HZE] M| 0| & B ofof Masict

® YAML 7|8t 2F X552

—_—

® [Cjokst

O =

RN

\J

or

M2
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Ho

MeiX(Declarative)

"O{E A" 7t OfL[2t

"HSt= HEN"S 7=ttt

UH|O|L LA LER|0|M

RBAC - NetworkPolicy -
PodSecurity & Hot A7

DevOps - EE & A

Hy 7x2 Mt

K8s 7|8t CI/CD ™+

Liveness - Readiness Probe
E4 Zof thg M2t



Kubernetes 8] 7|
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Self-Healing

Auto Scaling (HPA)

H|H & PodE ZX|st
XH=OZ R A|EH- DAL,

510 2t Pod- k=

A2 RIS FEBICH

o 4=

2E Y g M=

Load Balancing Scheduling

L4-L7 R 0] AZE

CPU-H|Z2|E E11 2[H
o2 RSt LISt st

L= E0f| Z48|0[H £ B XSt

23} IHS - I - BT - AHEUS XS

Source: Y& WLXtZ(Slide 11-36-37) Egh- 2
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Service Discovery

= %?%-E

Persistent Volume

ZHO|H ™7 | S0l =
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Rolling Update
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ZiEjjo| L 2] TpA| Kubernetes?| siZ&

Kubernetes E&

® 0ofz{ Aol LEZ Ao et ZAH|0[LHE XS Hi X[ -HHIE

Z O} Est 1
SN Sar 2= ZiEj|0|L HHZ <« Pod B9/ XIZ IP 204 9 91F = 47

(A=} &X))
® Pod HES3 MF s 2727188 ==
= X} =
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® Pod AEZX| dH 7184 &
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KEY INSIGHT

Ae|o|H=te| O] 7=

Traditional

Jteetel o| et 2ot — 21
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2ctRE HIo|E[EZ JHH

Containerized

=3 &t IHeCf
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Cloud Native

Monolithic App

Language Runtimes

System Software

Physical / Virtual Server

2ze - M

O
I

Low Overhead

Source: {2 1SXtZ(Slide 12) A7
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Bins/Libs

App
Bins/Libs

Container Runtime
Host OS / Kernel
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Run Anywhere
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Microservice Microservice

Kubernetes A AE|0|M

Container Runtime

Cloud Infrastructure
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KEY INSIGHT 202 1E ANl 0| A0|H ZH AHSO| A|ZH0| Z+E A= HetEICH — Mol S7tstr elmey,
HIE X% — 4rH7} S
A o|
°—
Server A Server B Server C Server D
Java 1.7.0 Java 1.7.0 Java 1.7.0 Java 1.7.0
A K™ S | AX].H
¢ 0= XY ot YAl % -YH|0|E Lib 2.1 - RHEL 7.4 Lib 2.1 - RHEL 7.4 Lib 2.1 - RHEL 7.4 Lib 2.1 - RHEL 7.4
e} MM A EZT| SII2, AMH]
=0| A|ZI0| 22E MZE CIE
et = T AE1] A LA 25 (2002
® XHH|7} 2F0| T AFO|2 =0t X7 . .
SUIZFEOLEATOIE S 271 291 2009 T — K22 drift
™| A HO{X|22(drift), CHE
ZHH|Sote ZEpEict, Server A Server B Server C Server D
Java 1.7.9 Java1.7.2 Java 1.7.5 Java 1.7.1
Lib 2.1 - +hotfix Lib2.4 - RHEL 7.6 Lib 2.1 - patch3 Lib 2.0 - RHEL 7.4
Zat A+E Ry AN g2 Agma A B9g|

Source: ¢
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A M 78 =224

2 1sXt=(Slide 18) XM+4 - Configuration Drift 73
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u Immutable Infrastructure — EH2| o1z}

KEY INSIGHT
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® Mt HiZE o= =i
HESHX| g 2l af o2 e

® 2IO[0|E = HO{M T[T} ofL|2}
He|o MZ oteE= A

"No Upgrade Needed"

® Disposable Components
— QIHlE H7| 7tsTt TEeAs

"Trash Your Servers and Burn Your Code"

H0|=7F HRe7tR? A A|ARS =I5t 0| S HE|MR. M B BiEE DX7EX] — M MHE S0 AAS FHASHAR.

— Chad Fowler, 2013 (Immutable Deployments)

Source: chadfowler.com/2013/06/23/immutable-deployments.html - &=

YUH0|E= HO{ME= Z0] ofL|2t, 2|1 ME PtEE= 2 — "No upgrade needed."

& Z2XYUS o H ol
27t oo St

f(f(x)) = f(x)

of A E M= +3 glo| ot7|

2 X2 (Slide 19-20)
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| KEY INSIGHT =9 Q2= MHE '7IS"ME CHECH — O™ X[ = A| OfL|2}, WA|ISHC},

Mutable - Legacy

® 0O|E2 20|11 ofX[EX| 7| 2Ct (web01, db-master...)

o o izt oUW 2 — CteEtel WAy
"SR, OFEIE NS
OHXIZX| 7|93 AMTIR?"

"R2| Mt Ot E? =Tk I AL} DHYE=HR."
"MZt2otEt 3 MHE & R R,

4 Cattle — 7=

HS(Ef3)ZE 22|2tCt (node-a1b2, node-c3d4..

X7 A7 [H DX|X| 830 WA|SC

of L7t RO B — XIS M2 £

JX|X| 20, wAsk2t
c 2E MHIL SE — TR 7ks
* W7} 2 =27 — A7 KR =

 Kubernetes®| Pod7| HtZ 0| gtAl

)

Immutable - Cloud

Source: ¥& WSAt=(Slide 21-28) X4 - "Pets vs Cattle" (Bill Baker)
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| KEY INSIGHT 7|1& MHE 1 Xt2|o|AM 2X|H CHEHJD drift7, O|0|XIE MZ 2HS0 WA|SHH 25 ¢ho| Lh=Ct

Mutable — In-Place €113|0|E

Immutable — Replace gi12|0|=

H0

THEE! (reboot)

x oL
= rr
o]

E

ntime (AMH|A &

X
'|_>+

& F91 Mol SSH H4

OiZz2|AH|0| M HX] (stop)

repo C|0|E - 2t0|Ee{2| ¥2|0|=

EIAE - C|EH - OiZ 20| TH7|S

) x Configuration Drift

o X x i A| 2% 05iF

o M HFE2SZ Golden Image &=
O|0|X| HIAE - |t (HHZE )
M O|O|X|2 Al At HHZE

EcimS M MHZ et

O|™ MH H|7| (Disposable)

2

o Downtime v Drift 8}
A| £5 (0|X‘| O|III|X|) v XH°1 7|-,:>

< < oE
MoN rr

Source: ¥& 1LXtZ(Slide 22-23) H7A



m Mutable vs Inmutable H{jZ o] Xzfol

KEY INSIGHT = IHo[Z2tel2 O|0|X| S of HEH LAEd] 2= 2tF0f| SYSHA| B ST — "of H e, O{C|A{Lt S

—_

Mutable (In-Place) — EHZ0IC} MHE CHA| 31

i - ing A A
Code < Build - Test < Staging AMH 3

ESS Y /HAE Aol = 4% =8

Immutable (Replace) — $t tH OL= 0|O0|X|E JCHE HYE

ild - “z
Code » Build - Test <« ® Package Image

A LE/HAE = OFE|HE 17

Al o] o] Ch
* Mutable — B2 Mot Fol AMHE HH2CH — 2HHDICE 7} HebEIc)

 Immutable — Hi{Z & wofCto|O|X|& RA|SICH — A= Hol &CHX| =L}

Source: Adrian Hornsby (AWS), "Reliability, consistency, and confidence through immutability" - & 2(Slide 24-25)
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Deploy — Staging
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Deploy — Prod
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| KEY INSIGHT

T=Xb7| A2 TR E0[X| 2, S0l

r

2} m24c}

oo

otLt 2| ol 250l gt — MHE o4 ChE 241t
1= TXA7| 4 = Mutable

= Immutable

)

K& X7t Z2est Legacy Infra

HEHZ RXSHOF &
® Ml 27ts

of H A1 H|2|= Cloud Infra
MHE U2|8C=E F
o QUSH AlATIOR 32
o Xz

I:I.
=]

M Patch 2|7t Ze

SiLt Hel= o] £EO| §i3

28| M7|H M ZHO=Z K| (Disposable)

He{ = ofF 24| giCt
Source: ¥& 1LXtZ(Slide 26) MM
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AE0]L43HE CIOEHHIEIS "Mt ZAM0IM OfZ2|3|0]M F4

SO

2ol

THel7F BHEICE.

Machine-Centric Infrastructure

Server: CPU/Mem Server: CPU/Mem Server: CPU/Mem

22| £9) =

=2| MH - CPU - 122
Kp7H AH MIE AL

of

a2 12 T A1

0
o

AEof| oZ2|#H|0] M S StELE

*151'%%' 5._* HI$M§3% A

Source: ¥& 1LXtZ(Slide 27) M7A
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Application-Centric Infrastructure

App A App D

B2| £ = ofZ2|70|M - E|o|L
M HISLARSHS ZAFSIE| 0] S22

OHZzI7[o] Mol QlZatS SHECE

A HEZ QEAFA|Y
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u Kubernetes@t £1217}

KEY INSIGHT ZE|o|stEl YE NSO = HiZE-AHY-2E|5= QEALA — EF HILIt OF! CNCFZH SEH Q= Zefotrt.

Portability (0]2]d)2| B 2IE{H|0]A

® Ziejo|L{3tE ofZ2|A0|ME RSO
M - AAIYY - B2t QEAA SW

cloud-controller-manager

222 &(L4 LB-EE AEZ|X]) =43t
VMware - GCP - AWS - Azure - OpenStack

® "K8s" =K + (ubernete 824t) + s

CNI — Container Network Interface
ZiH|o|H HIERZ | B&F%}

Calico - Flannel - Weave Net

® Go=z 2 - Apache License 2.0

® | inux Foundation A6} CNCF7} &t2|

® Google?| L =+ "Borg"0llAl Raf CRI — Container Runtime Interface
ZHO|H HEIY BE
containerd - CRI-O
"Kubernetes is open source — a contrast to Borg and Omega." — Borg, Omega, and Kubern
2

¥
0
i
H
k=)
>
1

EX 2814

[

Clofl Z&&/x]

CNCF %|Xx Graduated ZE2HE
QE HHHAA - @E C|XI2l(github.com/kubernetes/community) - SIGs R LIE[7t &H BHECE,

Source: ¥ & WEXAt=(Slide 31-32) {74 - kubernetes.io
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[Eoge=]

Kubernetes 0|8li5}7|
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KEY INSIGHT Kubernetes= QA AER|O[EHY & —
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M| A DA

AEEX|
=X D24 XY
Source: #& WSXt=(Slide 33) M{7+4 - CNCF Landscape

D2EMof=

Cl/CD

BEY-Hot S MENA|IZH ebHl 2 RDIT

Cl/ICD

e E X152

N

Kubernetes

Q| AEZ|0|E

ID-FZ 22|(IAM)

HefA ]

Kubernetes 0|8li5}7|

o|O|X| K{=A

HIX|AEZ| ]

DLEa.-22
E= M (Observability)
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u Containers & Kubernetes: The Time Is Now

KEY INSIGHT ZIHIO|HE JHE 0| A

Containers in
DEVELOPMENT

@ Container

& Container

2Z| A= 2ICt Replication Scheduling Self-Healing ede ofFHcCt
= 22| &% HiX] N PSP
v WL . AlSH ZHCE N N x Edo2 = 8BI}
= == 20| @78H= 7152 Kubernetes?7t EZ=Q 2 H|36tCt U
THE "LEARNING CLIFF" — 0] HX}E W= Zi0| =elo| shal
Source: VMware Cloud-Native, "Containers & Kubernetes benefits" - #& W= Xt=(Slide 34) “

Load Balancing

AZES 0] RO

App Updates

E2/ Holo|lE

Kubernetes — &

Security
RBAC - &#t

Scaling

PRI SE PN

2YOR g7|= "stE HH(Learning Cliff)"S Kubernetes?} H| &L}

High Availability

ted

Repeatable Deploy

U ISt B

Kubernetes 0|8li5}7|

Containers in
PRODUCTION

et 5} ZAE{0]L
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l KEY INSIGHT O 3HE| 0 A™SHH @A AER|0|E{S0| Kubernetes2 EE|UCH — AFAAO| HAH| B,

™ — Fragmented Landscape Q&= — Kubernetes Consolidation

Docker Swarm Apache Mesos
Cloud Foundry Diego Nomad =5t
== Kubernetes
I de facto =
AWS Blox 7|Et @AAEZ|O|H...

HYU BEOE ~H

— BE B2 QI npHat BE F2 SARET #HEE K8s HS

Source: ¥2 WEXZ(Slide 35) M4 “



u Kubernetes Distributions & & S &

KEY INSIGHT AL 0N AR R E 2 S2HRE0| 223 MH|AZ —

.} G
2004 2014
Borg A2 Kubernetes
Google L5 =7H(introduced)

22 AH 22

Sksto|=2|E stzo

— O

| EZ0| =|ACt.

2017
satec 3y

Azure AKS preview
AWS ECS

Kubernetes 0|8li5}7|

2022

HE|-slo|Hz2|=

Multi-cloud &
Hybrid cloud

2013
Omega WH

KEMICH AAH1Z2

o

2015
v1.0 - CNCF 24
OpenShift7t
CNCF &2

Source: CNCF - Timeline of Kubernetes Events - #& W SXt=z(Slide 41)

2018
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GKE - EKS - AKS
A BN
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