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Who is father of Cloud Computing?
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Origin of Cloud Symbol
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Who is father of Cloud Computing?
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Modern Cloud Service Provider

Announcing Amazon Elastic Compute Cloud (Amazon
EC2) - beta

Posted On: Aug 24, 2006

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that provides resizable compute capacity in the cloud. It is designed to
make web-scale computing easier for developers. Just as Amazon Simple Storage Service (Amazon S3) enables storage in the cloud,
Amazon EC2 enables “compute” in the cloud. Amazon EC2's simple web service interface allows you to obtain and configure capacity
with minimal friction. It provides you with complete control of your computing resources and lets you run on Amazon's proven
computing environment. Amazon EC2 reduces the time required to obtain and boot new server instances to minutes, allowing you to
quickly scale capacity, both up and down, as your computing requirements change. Amazon EC2 changes the economics of computing

by allowing you to pay only for capacity that you actually use.




History of Public Cloud Service
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LAY

IsI=I~1 Cloud &

\/ ’
A\ Azure 1BM Cloud I~I—I~1 Cloud
aws -
N—) Gl
openstack. S
£Y Google Cloud
20006 2008 2010 2012 2014 2016




IsI=I~1 Cloud €

BEE SR CHMIEML?



IsI=I~1 Cloud &

A M IT AE HY

6,000

5,000

4,679
4,455

4,238

4,000 3,817....3,872
’ 3,648 3,663 3,714 ’
; ’ 3,563 3,538

3,385 3,394

el Ll
0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*  2023*

3,000

2,000

Spending in billion U.S. dollars

1,000

@ Data Center Systems @ Enterprise software Devices @ IT Services @ Communication Services
Statista



IsI=I~1 Cloud &

HHANIT & S2HLE A HY

6,000 600

2,000 4679 500
4,455

4,238

4,000 37747318170 3,872

3,648 3,663 3¢ 3,538 396

3,385 3,394

3,000

2‘000......

1,000
et Ll Ll

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*  2023*

Spending in billion U.S. dollars

Market in billion U.S. dollars

@ Data Center Systems @ Enterprise software Devices @ IT Services @ Communication Services

TMANT A EY HS& SR ME|A 2T ARAX|E

Statista



I~sI=Is1 Cloud &
A M| S3H9C AR HY & 22| SAL9C AJE HE

600

i
Anrvre NG 2
& Google Cloud _ 10%

500

396

(-] AlibabaCloud - 6%
O mcoud [ 4% Cj
2021 cloud infrastructure
B 3% service revenue

178 billion
¢ Tencent Cloud - 3% i37% vs. 2020)

Market in billion U.S. dollars

HS2 SR ME|A £F ALBALX|ZE T8 IS8 SERE 7Y Al A

Statista



12%

of IT budgets are put aside to 'keep the lights on’.

Gartner
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Cloud by Default? Cloud by Default!
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Cloud By Default




What is Cloud?

Remote Distributed Computing Environment
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Cloud NATIVE By Default
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Cloud Native

Cloud native technologies empower organizations to build and run scalable applications in
modern, dynamic environments such as public, private, and hybrid clouds.

Containers, service meshes, microservices, immutable infrastructure, and declarative APIs
exemplify this approach.

These techniques enable loosely coupled systems that are resilient, manageable, and
observable. Combined with robust automation, they allow engineers to make high-impact

changes frequently and predictably with minimal toil.
-1 CLOUD NATIVE

L. =] COMPUTING FOUNDATION
CNCF Cloud Native Definition v1.0



Why Cloud Native ?

Speed & Flexibility

Organizations spend a significant portion of their time
and effort managing infrastructure: provisioning,
configuring, and managing resources.

Cost efficiency

Cloud transformation frees up costs associated with
fixed resources. Maintenance needs and physical

demands shrink as capacity is transferred to the cloud.

Extensibility

‘/l It's important for enterprises to continually innovate

and add features to established products and services.
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Motivators

84% 78% 63% 71%

Improve application Roll out new Automate application Reduce
performance features fast development dependencies

79% 75% 64% 41% 57%

Reduce application Easier application Improve application Support polyglot Multi-cloud
downtime management quality deployment

75% 60% 53% 72%

Greater scalability Match applications Leverage containers Share information
to cloud microservices

IBM Cloud native development report
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Cloud Native Technical Elements

Cloud Infrastructure 3
Public, Private, Hybrid aws A Azure I~I=I~1 Cloud
' Google Cloud
Provisioning

NAGR N

KubeEdge alrShlp HARBOR  OpenPolicy Agent SP|RE

Runtime )
3 @ &

Cloud Native Storage, Container Runtime, Cloud Native Network, Serverless .
ROOK LONGHORN cnntainerﬂ crl_o C N |

Automation & Configuration, Container Registry, Security & Compliance, Key Management

Orchestration & Management

Scheduling & Orchestration, Coordination & Service Discovery, 0 @ R PC (‘:\,\'O ||I I||

Remote Procedure Call, Service Proxy, APl Gateway, Service Mesh kubernetes Core[)1S CIi- O €NVOY LINKERD

App Definition and Development

Database, Streaming & Messaging, Application Definition & Image Build, Continuous Integration & Delivery cloudevents Qrgo

®

Monitoring, Logging, Tracing, Chaos Engineering, Continuous Optimization OPENMETRICS ThOS floentd - ﬁ% Chaos Mesh

JL\I' SER

Observability and Analysis
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Single Cloud? Multi Cloud?

« B2C Web/App Biz. Company, Startups
* Managed Service Provider
* Cloud based Solution/Software Company

* Company has own IT resources
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Enterprise Cloud Strategy

Single Private

Single Public >

Hybrid Cloud

WI0%I  Muttiple Public



4 Key Principles of
Cloud Native Development
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4 Key Principles of Cloud Native development
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Bare Metal & Virtual Server & Containers
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Deploy in:

Bare Metal

App Hosting Models

I Your responsibility to install/maintain

Virtual Servers

Containers

Days or Weeks Hours or Days Seconds or Minutes

Machine != Server |= Application(Service)



Containerization

« Application Package '

« Application =3 2l Virtualization

« Portability SH
- HIZE/D|E AlZFHAa

« =% KernelO] 2R
« Container Engine0| R
« LCHX|Z Container Orchestration,

Container Management?} &7 At
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Microservices Architecture

*38

-
-

H
. R

= =
. A cﬁ::
L L] ..__!_.., @

monolith - single database microservices - application databases



IsI=I~1 Cloud &
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DevOps

DevOps is the union of people,
process, and products to
enable continuous delivery of
value to your end users. gy
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Build Deplo
2 ploy
Test
Develop Continuous Operate
Delivery
Plan Monitor

& &
Track ~ Learn
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Change
is good
Communication Tools

Honesty

and openness Transparency

DevOps [ Revarng
Culture S

behaviors
Grass roots
“innovation

Collaboration

Trust

Embrace

failure Accountability

No blame
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Continuous Delivery
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Continuous Delivery
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Cloud Native Developer Population

Active cloud native developers (in millions)

= Q1 2020 mQ3 2020 m Q1 2021

102 M
9.0 M
8.2 M
6.5 M 6.8 M
6.1TM
46 M
I I I i ! I 3I9M . )
Cloud native Containers Container orchestration tools & Cloud functions or serverless

manaagement platforms architecture

The State of Cloud Native Development, CNCF
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Kubernetes and container usages

% of backend developers using containers and Kubernetes by area of involvement (Q1 2021 n=6,927)

Usage of Kubernetes and containers in the last 12 months by technology

76%

Fog / edge computing 63%
65%

Quantum computing | 77"
Haptic feedlback | ———— T
DNA computing / storage — 69%
S — sa% |

Blockchain applications other than cryptocurrency 68%

Hearables 64%

Brain / body computer interfaces

54%

Self-driving cars

60%

Drones

m Containers
68%

Computer vision

. m Kubernetes
Biometrics for ID verification 61%

44%

Conversational platforms / voice search rria e1%

62%

Cryptocurrencies (e.g. Bitcoin)
Robotics
Mini apps

42%
56%

61%

34%
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Usage Trends of Orchestration

% of backend developers (n=873)
Orchestration solutions usage trends

m Q1 2021 Q32020

33%

Amazon Elastic Container Service o
33%

36%

Google Kubernetes Engine 28%

Amazon Elastic Kubernetes Service 57%

22%

Microsoft Azure Kubernetes Service 30%

21%

Red Hat OpenShift 17%

16%

16%

Microsoft Azure Service Fabric 16%

18%

DigitalOcean Kubernetes 1%

IBM Cloud Kubernetes Service 12%

1M1%

Red Hat Advanced Cluster o 14%

VMware Tanzu Kubernetes Grid 15%

8%
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Usage Trend of Serverless Tools

% of backend developers (Q1 2020 n=960 | Q1 2021 n=802)

Serverless solutions usage trends Q1 2020 - Q1 2021

m Q1 2021 m Q1 2020

54%
53%

AWS Lambda
41%

Google Cloud Functions 44%
35%

Azure Functions 34%

30%

Google Cloud Run 21%

22%

We host this in our own data center 21%

16%
16%

15%
15%

15%

Cloudflare Workers
Netlify Functions

IBM Cloud Functions (OpenWhisk)
15%

o)
R

Twilio Functions 1%
13%

(o)}
R

Oracle Functions (Fn)
12%

1

Alibaba Cloud Function Compute o

10%
10%

Yandex Cloud Functions
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How microservices are being used S

0/
business intelligence 457%

Database applications 41%

Customer relationship o/
management 387%

Customer transactions/

commerce/ 3 5%
customer service

Finance 34%

HR applications 3 19(’)

MICROSERVICES

Microservices in enterprise, 2021, IBM



IsI=I~1 Cloud &

Higher customer
satisfaction/retention

Microservices Key benefits

Better security of
company/customer data

Faster time to market/
responding to changes
in the marketplace

Improved application
quality/performance

Greater flexibility to scale
resources up or down

Improved employee
productivity

Improved application
security



Microservices Challenges

/
54%
Talent with this expertise is
expensive and difficult to find

/
507%
Difficulty integrating cloud and
on-premises environments

53%

Security concerns

499%
/70
Difficulty assessing which

applications will benefit from
refactoring with microservices

/

52%

Complexity of learning
microservices

49%

/70

Insufficient internal expertise
in DevOps or agile practices

/
51%
Internal data management

geared toward monolithic
application development

/
51%
Lack of the modern

infrastructure needed to
effectively run microservices

48%
/0
Uncertainty regarding time

and costs involved for building
applications

/
51%
Difficulty predicting

performance in production
environments

See Figure 3 for complete data.

IsI=I~1 Cloud &



I~sl=I~| Cloud &
Future of Cloud Native

am CfB |r6> @
55% 75% 25% 42%
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IBM Cloud Native Development Report
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5R’s of Application Modernization

1 Saa$S apps
Replace
Serverless
Rebuild
Microservices
Rearchitect
Containers

Refactor

VMs

Existing Rehost
On-Prem.

Application

Decrease Engineering Complexity and Cost

\ 4

Improvement: Agility, Time to Market, TCO, IT Simplication



1. CONTAINERIZATION

CNCF Cloud Native Trail Map

2. Cl/CD

Containerization

3. ORCHESTRATION &
APPLICATION DEFINITION

Cl/CD

Orchestration & Application Definition

GNCF d

5. SERVICE PROXY, DISCOVERY, & MESH

Observability & Analysis .

6. NETWORKING, POLICY,
& SECURITY

Service Proxy, Discovery & Mesh
Networking, Policy & Security
Distributed Database & Storage
Streaming & Messaging . . .
GRPC ez 50
Container Registry & Runtime ' o

Software Distribution




Cloud Native

“Cloud native is structuring teams,
culture, and technology to utilize
automation and architectures to

manage complexity and unlock velocity.”

A 7lgE A=

i dok= A

Joe Beda
Co-Founder, Kubernetes and
Principal Engineer, VMware
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