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Digital ExperienceE ¢St Application Requirement

v Zero downtime
v Shortened feedback cycles
v Mobile and multidevice support

v Connect devices - loT

MODERNI ZAT I ON

v Data-driven
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Cloud is about where we’re computing.

Cloud-Native is about how.
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ZF - Cloud/Containers

Cloud Computing
Paa$, CaaS
Kubernetes



o S2ALEE ALSH 2P
Cloud Deployment/Service Model - Public, Private, Hybrid

Public Private (On-Premise) Hybrid
- 27| A Y 2EH|IE 2 DIt YE HS -ZEo S W IR
- LESHIHE (Agility) = MH[A 2 A A - AL29| FHSh =2k
- AWS, Azure, Google, CloudZ = VMware, OpenStack = Private £8HC 2 €8
Azure Stack, CloudZ
= 29| A&t (Service Provider) - laa$S, PaaS dx|et 2F 9 - Public A{H| A2} Private?| At
. ZE5E AH|A S + Public CHH| MHIA 2.2 MEI20] 42 28
_ _ - : = FE
- I3t Built-In Service - In-house skill 2t=.Q} SkAt Prl_vate.QI :rl_l-(lj_l{jﬂjalifi
(Provider Road-Map 2|Z#) % On-Premise 49| In-House Skill 0143 Z4
aj

Customer 214 22| &l



App App App
#1 #2 #3
Bins/ Bins/ Bins/
Libs Libs Libs
Guest Guest Guest
0s oS oS
Hypervisor
Host OS
Server

Container2} VM

\\

VM

AAEIZIIS & 0 G820 0|2
2O EQN EaHa| 7|8 71431
o|Z2|# 0] o] F0] 7}

> MSA0]| 2|3}

App App App
#1 #2 #3
> Container
Bins/ Bins/ Bins/
Libs Libs Libs

Docker Engine

Host OS

Server
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Containerization
s et71?

Containerization
st7|0f| Aetet7t?

Solution Dependency
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—1=2

ot Container Orchestration Tool

Container Orchestration Tool Kubernetes as a Service
i
& © O &«
ol . o il Jouf
ubernetces mazon EKS Google Kubernetes Engine Azure Kubernetes Service (AKS)
docker Amazon EKS makes t eas
LTS .
KPR | Enterprise Kubernetes Platform
S ,
<b L
MESO >

S MARATHON 0

OPENSHIFT
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Kubernetes &=

Public / Private / Hybrid

7| = thH=t7t

£|0] ULt?
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Kubernetes2 = A| 11245}{0} gt 242 F2ei17}?

K8s = Container Service £ A|&& £ Enterprisedj|Ad 2415t 7124 U ok /M =t TO
E% E35} oFA A 5!-5
Network 744, Storage 74, 2LIE{Z, 2, Y& 14 S flet Crdet HEE Integration L2
> Know-how &, 22 Tech, 2427} 2tof

2 HEAO]| (}2 Namespace & 5 A}2 22| U Network e TQ

o
%:l al §|'1|'° °|o|- A zH al Multl-tenancy ZzH A2l

= /=0 - O = o=\ T™

> HRE 0| ML gl 712 M FlA

Ok OO

J Ho
Mo ©

K8s& &7/0tch g0l =50 0, B 7|1&S S5 g5 2y 2.

—

SSHEE small start2 {152 2|44 H|o|E AHHo| =2

N

Enterprise Architecting !!
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Microservices

Microservice

1
Microservice Microservice
L[] L] N 2
Microservices :
. . Business
Microservices T S

g H AR
Microservices &8 Microservice

Microservice
3

Microservice
4




Monolith2} Microservices

1] oY%,
dL | o000
.j.....] OOQO C)

MONOLTTHTC/LAYERED MTCRO SERVICES

Traditional Company2} Cloud Native Company
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Microservices 2t £22i017}?
(by James Lewis and Martin Fowler)
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https://martinfowler.com/microservices/#what
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Microservices - Characteristics

. L Organized around
Componentization 9 . Products
Business

via Services _ not Projects
Capabilities l

Decentralized Decentralized Infrastructure Design
Governance Automation for failure

Smart endpoints
and dumb pipes

Evolutionary
Design

16
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Microservices/Z} H{= A 5£2| Service 27|217}?

Microservices& O{"€#| L}=0{O} 5fL}?



Monolith2}l Microservice2| Et7{| Service Architecture

Monolith Macroservices Miniservices Microservices

Data Store Data Store Data Store

ainjea
ainjea
ainjea
ainjea

Gartner : Gartner Round Table Session 1 - The Path to Microservices 19


https://dzone.com/articles/what-is-microservices-an-introduction-to-microserv

O{LH| MH|AE Lit-0fof 5H=7}?
- Zhamak Dehghani : a principal technology consultant at ThoughtWorks

 ZHERSED | CIHEY & £ QU HO= U

ZhEHst 2] 2849
- 3| A3to| ZH|&= 80f BHC, (C/CD Pipeline, APIZI2| A|AE)

. Biza|Agto| o 24 A5}

L LR CESES

. 23 g2] Y olojg 27| YalA

. H|ZL|AO| 223243} HHO| B 2 22

. BE7} ofLlz} 715 S 2

- i3 = HA{, O C}2 0jo|A=

- STE[A] 2 HHQl tHAE oro]a2jjo]d

https://martinfowler.com/articles/break-monolith-into-microservices.html
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07| MH|AE LE-0{0} 3H=7}?

Source : Gartner

S Split Strangle Extend

e e .

S0 ¢ LN+ ¢ ~ ¥ . "+

9 @ Monollth ® Monolith ® Monolith
o AN e A N @] e A
Concept¢ual Seam Service Can\cjldates .— New Functionality —
« LAim ¥ e ¥ e "+
® Mmolith ® Monolith ® Monolith
o Ain o A L o A »
Y N * Y N * Y N +
@ Mon. ® Mon ® Monolith
¢ A ¢ A h ¢ A h

Gartner : Gartner Round Table Session 1 - The Path to Microservices 21


https://dzone.com/articles/what-is-microservices-an-introduction-to-microserv

O] MHIAS LI-0{0} 5H=7h

Microservices.io (1)

DDD (Domain-Driven Design)
ME ZojQlof| 35t AMH|AF Ao,
DDD= 22 T 2739] Problem space (H|ZL|A)E =92
2 LIE}LHCE,
EoQl2 of2| ME =HQlez s, ZF ME EHQI2 H|=
LjA9] CtE F&20il s st
Stel =o|Ql2 CrE2f 2ol
Core-H|ZL|Ag} offF2|F|0] H2| 71 28 FES 2let HY al'Est 24
Supporting-H|ZL|Ae} 20| AR Dk 2HH3} 24 OfL|C},
ARLHOlA &8t L} Of A4 & 4= %
Generic-H|ZL|A0)|QF 35t 2] §ton] 48 AT EQOE AME510]
ojyao=z PAHECE

3
2584 9

https://microservices.io/patterns/decomposition/decompose-by-subdomain.html 22



https://microservices.io/patterns/decomposition/decompose-by-subdomain.html

OfEH| MH|AE LE-0{0} 3H=7}?

Microservices.io (2)

L H[ZL|A 7|50 3l S5hs MU|AS %QI%HZF

____________________________

\ | Business capabilities

HZLA 7SS HZLA Oy BRe g | T |
HIZLIAT} 742|2 22517] Sl she 2 | =
G HZUA J|SS CRE HIZLA o) SRS, | |
olE S, I
.22 pe|s 228 gu
- 27 2= DA WAL I | e g
T HRUA 7|58 22 o A& 222 1M,
oS E0f AE{Z240| ofE2AOIORE HE/ AUl R 5 T 5
M, HE [ HEIA HB, £2 W4 S22 2149 H
st el & ot

https://microservices.io/patterns/decomposition/decompose-by-business-capability.html
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01‘5*71I MH|AS LI5=0{0F 5}=717

SKFAlg|Al C&C Digital Labs for Cloud

Microservice Task1. =M 22740 Ofel SHAA BFSH HE
sS4 A (Ol MEAIAR, 24 o, E2Y, u1|1LT T2 HD)

Task2. ¥ Lifecycle2 A4 7H'&5H=

_>.:
|_>
Jz

Biz EA tbol Task3. HZ/HIE 277} hE AH|A Al
(A Task4, EH AP7|0f| =2 AL EE S22l Scaleability7 2235 AH|A Al
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o

Tasks. Z0 2 EE{ Zi2|510] 2H&t A1H|¢ Al
Tech. £/ HtF Taské6. 2|#2}9| Interaction= T3} & Layer 4{'d
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Microservices = A| 1245}ljof &t 31%

Ojo| A2 AMH| AL MH|AZIS| &20| £EA12 S5f| 020{2|7| If20]| HEST HE S| S} Lrad
Performance M0 DIZEsH MH|AQIZ| 210l T
. 2{7H° LIZ2 2= 2AF E2HAM A|LI2|RE Qi
Transaction 2,1 J Hel APIZ StLf ILt2]
. HAF EBHZHMO| 2235l A|AEIS QlHDl i=p|Aloz 21
Processing E2HM AMIYA| oi[2]2{3] 22|12 0{Z2|H 0| Moj|A 22|
. Olo|IARMH|AL MH|AZ 245 G|0|E] AE2|| 22M2 AMRSI0] 4 © 4 U7| W=20]| ofoj| 2
Data H|O|E{ £ 0] WS £ 012
Duplication © 2 AlH|A%E 2cks c1|0|E1 Doiale Mjs]of &
. C|o|E| 222 5|2% 4 glojo} &
Operation | © CTOIREAHIAE KHIA 47 SoHa0) W2k B2 ool ME & Ua|= o] by
. 2} MH|ASO0| N2 CI2 7|48 AFRE 4 U7|0 BLd 7| E 27}6 &
Overhead . u o =iaj=zo) 485 o= 2SS ¥ysi7) AH3} sHo} &
. Ojo|AZAMH|AL EH[QI THolo| MH|AV} SO 2 Ju/HiEE|7| W20 &l 2Ho|| YME SR
Team 221sl & olojof &t
Management ° & ZAHSZ 7|2l/7H/2HsHH AAZ MH|AE S A7 stLie| 3]AL 1\

ojol e} £ 4Zo| &l MAET} 2718
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Microservices =8 A| O{2{ R IS

K8s Eco-System 2| Version-up O] 0§ ti}2 1 C}kst 0SS S

0SS Eco = TZAE 7|ZF & Multi Cluster 82 218t K8s Feature Porting
DRl e[S = Netflix OSS OllA] Service Mesh 22| 1%t (e.g. Circuit Breaker)
= Knative, Istio, ArgoCD & Cloud-Native Pattern 213}

Message Queue, DBMS, Enterprise Portal S M/W 2| Cloud-Native &H| £
Enterprise Solution = PaaS Ol|A] AH[Ag M/W 7} = E ufjoict Walty 22| I 2|2 o] He

MSA =H| O0|& = 4 W o] BLA|, 4 OF Ho| J1M210| AH235HE Enterprise Portal 27 12{ UL
= Cloud-Native Z1gt 10| Dockerization & Container 0f| 2 Ef2{510{ A{H|A

HZLA 2T S-S 225t 2 §81 A|&$40| =HE JjHuHeE =
MSA 7|8t = 2o £/t HAof| w2t FHSE Data S L= 24T

App. 7tz 2k =ay = MR L Legacy Upgrade S Ma|| 3

= Data Schema, Value Object tHZ Q10| 7|&2| 7L utAlS N1
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DevOps

Code

DevOps =
Continuous Delivery
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COLLABORATION

INTEGRATION

E2joje] 7H”*(Development)3'.} 2% (Operations)
EQof Rt IT HE7F 2te] &
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Eqllo] A2 2YZYZI| 45 0|2 o)

2T EQ0] A|E2t AMU|AE WE A2t 74 U

H = o

o

Si{ioi Ol %I-%

28



DevOps+= 2l 5241 5f=7}?

It aims at establishing a culture
and environment where building, testing,
and releasing software can happen rapidly,

frequently, and more reliably.

29



DevOps Toolchain - Fully

Repository: Build/integration: Task Management: BDD:

= JFrog = Jenkins = Taiga = Behat
Artifactory = CloudBees = TaskBoard = Concordian

= Sonatype (Jenkins) = Pencil = Cucumber
Nexus OSS = Apache Maven = Inkscape = Jbehave

= Git (on- = Gradle = OpenProject = Jasmine
premises) = CruiseControl = XWiki = SpecFlow

= GitLab CE = Travis Cl

= Bit = Xebialabs
Component (Hudson)
Repo

IDE: = Visual Studio

= Eclipse Code

= CircleCl . JetB(ams

» Electric Cloud ~ IntelliJ

Testing: Bug Tracking:

= Appium = Mantis

= Jmeter = Bugzilla

= Protractor = Redmine

= Selenium = Trac

= Visual Studio
Test Platform
= Watir

Security:

= ChaoSlingr

= Hashicorp
Vault

= OWASP
ZAP

= OSSEC

Code Review:
= Gerrit

= Review Board
= Sonarqube

Compliance

Verification:

= Inspec

= Compliance
Masonry

= Dacker

= Canonical LXD
= Core0OS

= CentOS

= Kubernetes
= Vagrant

= Mesos

= Nomad

= JFrog Bintray

= ElectricFlow
= Capistrano
= Spinnaker
= GoCD

Release, Deploy and Coordination;

= OpenMake DeployHub
= Hashicorp TerraForm

/|
4

Continuous

Configuration

Automation

= CFEngine

= Chef

= Inedo Otter

* Puppet Labs

= Red Hat
(Ansible Tower)

= SaltStack

= StackStorm

Infrastructure, APM and Analytics, and
Log Management:

= Cacti = Heapster = Fluentd
= Caliper InfluxData = Collectd
= ELK Stack = Nagios = Sematext
= Ganglia = Prometheus  Logagent
= Graphite = Wireshark = Apache
= Hyperic = Zabbix ELK
= Hawtio = Zenoss

Core

30



DevOps Toolchain - Pipeline

@micbovordy

wo n KE n,rl “ E I]II Continuous Integration
: il
.%'n E“ ' Continuous Delivery

Continuous Deployment

&

OPS PROBLEM NOW N \,;.,.mm.._,..,

«Continuous Integration : 7|2 2A0jM I EE HAE, WE E8tst= US As8l6t= 2
0| % tH

«Continuous Delivery : Cl pipeline2| &2, 72tz}S0| o S 2|#|0| Hof| 225 HA AFSHO]
H HAEE /A 2|ZX| E2|(0: GitHub &= ZiE|o|H YR AER|)0)| AHS2 HREE|= 2
Continuous Deployment : 7{22}2| HA AletS 2| EZR|E2|0f|A 2ZHO| A2 7155t Z2HM EHANA|

AS2 B e|Adt= A

31



DevOpsS 02| 23t 21712




DevOps Trend - ChatOps

S S5HHE A5 Y 542

@miobouvardy

" amazon

p¥-

@ Jenkins
déCka ANSIBLE
QHipChat o —_
DevOps Team Collaboration tool Bot System

https://chatbotsmagazine.com/how-chatops-can-help-you-devops-better-5-minutes-read-507438c156bf

33
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DevOps Trend - VoiceOps

Virtual Assistant for IT Ops Environment

Hands-Free Incident Response by Corinna Sherman

| PagerDuty, page Level 2.

Escalate. I'm driving
to the office. ETA

30 minutes.

PagerDuty ALERT! You are being
paged on the service "Shopping Cart"
for P1 incident "Customers cannot
check out." You can acknowledge,
escalate, resolve, or repeat this
message. What would you like to do?

Paging Shopping Cart Level 2:
Erika Shah for incident
"Cystomers cannot check out”

The incident was escalated
with the message, "I'm
driving to the office. ETA
30 minutes.” Goodbye.

MADE AT PIXTON.COM

https://thenewstack.io/voiceops-virtual-assistants-ops-environments/


https://thenewstack.io/voiceops-virtual-assistants-ops-environments/

DevOps =& A| 0{2{3H

7|22| Tool2?

SW QualityE 2lsH

2 0tLt =245 OF SfL?

Team Members=?
S{d? 2H1?

AS
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Cloud2 O{*24| Migration

CLOUD
MIGRATIONS
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Cloud Migration

Fork and Lift

On-Premise




Cloud Native 2| A< @Gl
(Source : Pivotal)

Ol0| 32 MH|A R AL} §2| 24
API7|tte] AZEQ)0] O} | &%

ZoHE nafet ITc|2pel

H'E oiS2|3|0]d2] Zolst HA|| Au|2o0f S
S22l Yol HIAE - 7{H{2|2]| 90% O|&E =

HLER, HIERISS SUE 20N SY=E FE= 2|A
I S8|/x2fo|Y St EE ol 2AY e

mjo

73| o= |2}

00| 32 A{H|AC| 12812 g
S &Fo| JH5E 72

SUZE AA0M HA 722 2| H - oS 217|0]d 2+ HA

AppOiA IHY A AR A7, E2 QEHME A2 =Y
T A3ty o Z2|#H|0]d FH|
2iZ 0| 2t2|53t= backing MH|AE A2
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6 Strategies for Migrating Application to the Cloud
(Source : Amazon AWS)

Rehosting : lift-and-shift

, Replatforming : lift-tinker-and-shift
Discover/

1.
2.
Assess/ 3. Repurchasing : Moving to a different product
4,
5.

Prioritize Refactoring/Re-architeting

Applications

Retire - Get rid of

6. Retain - revisit or do nothing

+ 7. Relocate - Containers

. . . . N 39
https://aws.amazon.com/ko/blogs/enterprise-strategy/6-strategies-for-migrating-applications-to-the-cloud/



https://aws.amazon.com/ko/blogs/enterprise-strategy/6-strategies-for-migrating-applications-to-the-cloud/

Cloud Native or Lift-and-Shift?
(Source : Amazon AWS)

Determine

e Docker / vMotion

& Install Config Deploy
& . -0 ---9
NY S
< & \
<. s Use Migration \
7/ Automate Tools \

Determine

Discovery Afse-ss_ / Migration
Prioritize Path

—o—e—

Replatformi ~ N
eplatforming
(Lift & Reshape)

Validation  Transition Production

> 7 Determine Modify underlying
P 7 new platform Infrastructure
7 7

7’

7’ /
4 /
Retain / Nor./ Y
Moving /

/ Purchase COTS/ Manual Install

. Saa$ & licensing & Setup
Retire /
Decommission Redesign . .
Application/ App Code Full ALM / Integration
Infrastructure Architecture Development SDLC

https://aws.amazon.com/ko/blogs/enterprise-strategy/cloud-native-or-lift-and-shift/
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SK F4A12|AF C&C Offerings

CLOUD Z

Complete Cloud

Cloud Consulting Managed Service Migration Service
SI, Delivery, OS A& 7|42 | End-To End Monitoring AZE g T2 MA 7|4t
Cloud 714€! 7|dte] £3F Ba| MU|A ojoj12{|o] M AMH|A

252 Eo|d

Digital AtY4=8H &t

CNAPS 2.0 Digital Labs for X

Cloud Native Application Development in PaaS Cloud/ Blockchain / Data/Al / UX
| |

41



CloudZ Container Platform (ZCP) 27}

Catalog Service/lImage
0SS Backing SVC HZ= SW Dockerimg.
(Redis, Maria, ELK-) (APIGW)
SK SaaS Integration
Serverless DBaaS Data SVC Aiden.
(ZAction) (ZDB) (Acaulnsight+) ’
ZCP Feature
SK Add-on Feature
o . Cl/CD Multi-
Monitoring Logging Pipeline Cluster
IBM Cloud Private Feature
Cluster HA =3tol= Storage, N\W  Open Source
2Fe2 S=Ee Archi. Support
a Image AMH|A
SAH 2 Registry Catalog RBAC/Quota
Bare-metal, VM, Anywhere
SK Managed Service DT Labs (MSA 2 7L)

D:SaaS Service £ & 0| &/ J10j

Platform Customizing
- 1ZHALH Monitoring 2 logging Customizing
- CICD Toolchain Customizing 2! Pipeline Workflow &

=3} Service Catalog 27|, Docker Containerat CHed /2ot &4

SK SaaS MH|A Integration V)
. Serverless , Data&4 Service, DBaa$, Al/Vision API

SK Add-on Feature
. Monitoring, Logging, CI/CD Pipeline
. Hybrid Support, Multi-Cluster Mgmt (‘19.2Q)

Kubernetes feature (IBM Cloud Private)
. K8S Orchestration, Image Repository, Service Catalog, OPS
. RBAC & Quota 22|, Docker Image 2|

Platform Infra 7t84 & 2 &5 %|&{s}
. Worker Node vs Container &4t & Failover 253} 74
SK Managed Service, MSA S&F 7HL 2|2l

. Operation & L1/L2 Support, MSA O}7[El% 7}0|= /1S
42



Public Cloud®} Private CloudS A|&5}= Cloud Z CP - Public2} Cloud Z CP - LocalO] 92

ZCP =% - Public/Local

& ol oS Managed ServiceS A| ¥

7|2k M|

Cloud Z CP Local

2174 | O|E{ MIE]
(On-Premise &)

+ 174 Data Center 2! Colocation &%

off 2X=tstod €2 7

+ On-Premise 242| O}7|Ellx 43}

Y EHECRAS

- D HZLA HokY 27 Y

Enterprise 8 E4E 12

SKC&C CloudZ Public

+ Cloud 42| Public MH|AZ AR

KubernetesE Managed ServiceZ A&
- Platform ¥ 12{5tA| 1 &8

Platform A2 2 S419| 1tF B4l

oA AR Y A

43



ZCP - 32 Features

22| 2H4, Container?]
—o AL S C}Yst Viewel
Platform 7|42 ELII;% zau
255 El Hi = B2 e
% Physical/Cluster/Service

% Container &Al2| Appl. 2|2t Usage ZE
BZCHHE (Rolling Update) i o s
Container2| Log #32 &3

Log 7I9te]| H|O|E] 23]

% System Access $4%}

_ Monitoring
Platform2 F45t= . & Appl.0ilM A+835H= Pre-
+=2|& (Cluster) Container Logging Configured Backing
A9l g Service 2| 7|5

% Kubernetes 7|Ht9]

Resource A4 22| Cata IOg

T— Regsi;try

Orchestration | Auto Scaling

% Redis, MQ
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kubernetes

l&tdocker

Container

Docker Container 7|8t (Public < Private)

v Virtualization2| OverheadS ||t M S/ = Shab
v 5t wisie} 22151 0| 540| A2 S (Anywhere)
Compatible Platform (Kubernetes)

v AWS, Azure, Google, Openshift 2] Standard Kubernetes
v Appl.2| 2 3} g10| €| Migration 75

% Vendor Lock-in &2

0SS (Open Source Software) Platform

v 0SS 7|8te 2 14 &l Platform2 2 £H2to| 20|

v In-House Skill2 7|50j| CHst &3+

Eco-system 7|tte| £zt

v Kubernetes Community Plugin & Tools

v Package Mgmt (Helm), Prometheus, Open Tracking

45
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o2 Al Managed
Service A3
lE{Z2}0| R I 2E
7|4te| Hot

22 HlojE Y A4 HOH
Cloud-Native 22| 7|2 Hgte| of2ig
F2A| £ 7|29 Lock-in

27 A B2 or Y MH|A

—

Se19E-HjofE|H ¢S
213+ BHELQ! U AH|A

2= HoJg|2
Wofl st HAFY
2t (Container,
Cloud Foundry) 2}
CheFst M| A 2|3

* DT LabsE &8t B

Hybrid/Multi 23

Hybrid 7|4t
Of7|&ilx 31

- ZCP
Public/LocalzZte]
4T 2FHM 7|4te|
O7|Elx 3

+ Consistency .
Experience |2

#E

Container,

HZL|A 34l
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