Hybrid, multicloud by design. ==
Accelerating the enterprise cloud journey
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Cloud accelerates
business transformation

* Innovate with the latest
technology from any source

* Access more types of data,
analytics & Al, anywhere

« Improve return on existing
Investments
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However Enterprise cloud adoption is relatively low ......

Maturity of cloud capabilities
On average, 100 Virtualization+ ' Basic Cloud Advanced Cloud |
enterprise
cloud adoption
remains low,
at around 20%

An enterprise-out cloud
>~ strategy is necessary to
ﬁ. reach the other 80%

Volume of server images
deployed, by industry,
compared to maturity of
cloud capabilities

Financial Services

. Healthcare

Server images deployed in private or public cloud, %

Size represents volume of Average adoption
serverimages rate is 19%

O
Source: McKinsey Enterprise
Cloud Infrastructure Survey,

2016 0 .

Each bubble is a different
company interviewed
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Emphasis has been on simple migration & innovation...

Unforeseen challenge

Increased TCO /
lock-in from lift & shift

Driver
Lower Capex

Migrate

Lift & shift
applications and
workloads
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#1 Priority for enterprise
digital transformation
Modernize existing
applications

Outcomes

Greater business agility
Access to data for insights

Modernize

Update using
containers and
microservices

Unforeseen challenge

Integration, security,
governance challenges

Driver
Building with new tech

Innovate

Build new
cloud native
applications

Manage

Integrate
and manage,
multicloud

Source: McKinsey study / Forrester Study
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Increase in Kubernetes adoption
since 2017

200%




O rgan iZations are 9 out of 10 enterprises adopting Kubernetes
d - p [Oy| ng mu ltl p le have already deployed multiple clusters

clusters
| + .
Clusters Spanning Public Private Type
Clusters Spanning South EU + North EU Location

Clusters Spanning Dev - Test Purpose
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As organizations
deploy more
clusters, new
challenges are
introduced.
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Today’s Hybrid, Multicloud reality presents
new opportunities, as well as new challenges...

$438B in 2020
18-20 CAGR 15%

$609B in 2020
18-20 CAGR 18%

-------------------------------------------------
R *

. Public Clouds
: & SaaS

Q. "
--------------------------------------------

Private

Clouds

$640B in 2020
18-20 CAGR -9%
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Dedicated
Clouds :

A real world look at multicloud

o Share of enterprise customers
924% using multiple clouds

Share of enterprise customers using
more than one public cloud provider

Source: IBM MD&I; :McKinsey research
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Introducing Multi-cloud
Management

Simplified Multi-Cluster Policy Based Role & Multi-Cluster Application
Management Compliance Management Management
Public Clouds Virtual Private
Clouds

Works across Public & Private Clouds Integrated
Private Environments : Operational Tools

IBM Cloud / October 2018 /© 2018 IBM Corporation
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What’s preventing rapid
modernization of the
remaining 80%?

Public Clouds Dedicated

Clouds & SaaS Clouds

Unique workload needs — compliance, /N
security, location - requires more choice

Multiple clouds & vendors — hard to

connect / manage across clouds and IT
Traditional IT

Lack of necessary skills — how do you
prioritize and deliver modernization

Cloud Security Data Industry
90,000 experts 60 Billion security 20,000 data Depth in 20 industries

100,000 migrations events managed scientists, developers, $6 billion in R&D;
38 global studios per day and consultants Patent Leader 25 yrs
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IBM offers a secure, open, and flexible architecture

Industry Experience

Flexibility: Open, Kubernetes-

based containers architecture Cloud operating environment

Multicloud Choice: Develop and

deploy in more places with IBM [ Application ] [ Data ] [ Integration ] [ Management ] g

Cloud 3

Consi . . Common Foundational Services 3
onsistency: Common services ot T T T e e T e e ;

Security: Access to pervasive

encryption/data protection Public / Dedicated / Private

Multivendor: Support for 37 party

clouds Strategy & Design Implementation & Integration Operations & Management

IBM Cloud / October 2018 /© 2018 IBM Corporation
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Five key principles define IBM’s approach

Hybrid

Enable
enterprises
across Public,
Private, and
traditional
environments

Multicloud

Manage other
vendors’ Clouds,
acknowledging the
reality that client
environments are
heterogeneous
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Open

Build capabilities
that are open by
design, enabling
client flexibility

and reducing

vendor “lock in”

Secure

Provide
reliability and
continuous
security for
the client’s
environment

Management

Consistent service
level, support,
logging, management
and delivery across
complete cloud
environment

14



The enterprise cloud journey

Cloud Adoption

WILFY
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We wrote the book
on cloud adoption
—literally!

ibm.com/cloud/garage/adoption

Migrate & modernize on the best fit model
Consistently develop & deploy on any cloud
Securely integrate & manage hybrid, multicloud
Access more data sources, analytics, AI/ML
Unmatched industry expertise, methods & tools

Emerging tech: IoT, blockchain, HPC -60 datacenters
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Chapter 2

IBM hybrid, multicloud
capabilities



Creating the world’s leading hybrid cloud provider

< redhat =+

Leading provider of open Leading provider of enterprise
source solutions cloud & AI solutions

Completely changing the cloud landscape



Red Hat has evolved from an open source pioneer to
a driving force in hybrid cloud computing

Wide enterprise adoption Common platform across all environments
Broad partner ecosystem Leadership in container management
Deeply engaged developer community Based on open standards / cloud agnostic

90% SM+

Fortune 500 Developers
adoption
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IBM and Red Hat: May 2018 partnership announcement

IBM MULTICLOUD MANAGER

HYBRID MANAGEMENT, ORCHESTRATION & SECURITY

INTEGRATED
CATALOG,
IBM MIDDLEWARE, IBM CLOUD PRIVATE FOR DATA DEVELOPMENT &
(ENABLED WITH IBM CLOUD PRIVATE & RED HAT KUBERNETES) OPERATIONAL
EXPERIENCE
IBM CLOUD PRIVATE
IBM CLOUD PRIVATE PLATFORM SERVICES
RED HAT OPENSHIFT CONTAINER ORCHESTRATION & MANAGEMENT DEVOPS
AUTOMATION
(KUBERNETES) MANAGEMENT
OPENSHIFT PLATFORM SERVICES SECURITY

OCI CONTAINER RUNTIME

RED HAT ENTERPRISE LINUX
CHOICE OF HYBRID INFRASTRUCTURE

Intel Virtual Machines IBM Power

CHOICE OF PUBLIC CLOUD
Microsoft Google Alibaba




Open, standards-based cloud operating environment

Container Orchestration

* Manages scalable deployment and
-% lifecycle management

kubernetes

* Large open source community and
rapid enterprise adoption

» De facto choice for new applications

Containers

* Enables portability across hardware
platforms and clouds

» Accelerating enterprise adoption

dOCka « Integrates Development and IT
* Open source and strong community

Operating Systems

* Power, Z and Intel

* Broad hardware vendor support
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» #1 Enterprise OS across cloud providers

@ python
?,'j-',:h""-ulaag)  Open Source Databases

« Open source with strong community

Security
» Identity and Access

Radar * Key management

* Network Security

Management
* Monitoring

* Logging
« Metering

AI Enabled

§ APACHE » Watson Studio & AI OpenScale
* Machine Learning Frameworks
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The. :: ':::: :::vbj ::(Si:':fler the crisis
Manage all your data
Data Virtualization /
Virtual Data Mart

Biology, but without the cells

| The world’s most
Data, your most valuable resource is spread valuab|e resource

across the enterprise and there is no easy
way to leverage / monetize it without
spending significant time and resources

IBM’s " Data Virtualization" technology helps
access, govern and analyze data irrespective
of where it resides and w/o actually moving
it.
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Scaling Al

with AI OpenScale in the Enterprise

IBM TOOLS

E]O} Watson Studio

3RD PARTY IDE &
‘ FRAMEWORKS
1
1

'Zewm

Keras pyTbrcH

© Caffe2 Seark
ML

"R

Build

Data Scientist

IBM AI RUNTIME

Watson Machine Learning

3RD PARTY RUNTIMES

©seLbon WS

Watson Services

Natural
Language
Classifier

[Lg,i,

Recognition

Run
Software Engineer

Infuse and Manage Al at scale

Al OpenScale

Fairness - \I
Explainable AI IY
Continuous Evolution /I

Orchestration

sddy ojuT asnjur

Model Health

Accuracy

Manage
Al Operations

In app use
Business User
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An Enterprise-grade public
cloud — optimized for Hybrid

Security rich
Protect data at rest & in transit with IBM Hyper Protect services

Choice of deployment options: Public, Dedicated, Private.
Virtualized or Bare metal.

Build on open technologies for flexibility

Complete service catalog including AI, Blockchain, IOT and full
suite of dev, app, data, security and management services

Modernize

» Containerize & secure existing applications & IBM middleware
with Kubernetes Services

» Accelerate innovation using public cloud services & data

Migrate
* Market leading VMware solutions w/ 1700+ clients

* SAP certified for S/4AHANA, BW/4HANA, BOBJ, and all
applications deployed on the NetWeaver platform

IBM Cloud / October 2018 /© 2018 IBM Corporation

1st

cloud provider to deliver hyper-data protection &
commit to GDPR compliance

170+ 60+

services with public, IBM Cloud data centers

private & local models across 19 countries & 6
continents

Cloud )

Cloud —technology
patents granted in 2017
to IBM 25

Architecture
running Watson, Data,
IBM Z, Blockchain



26



