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Hybrid Cloud

A hybrid cloud is a computing environment that combines a
private cloud and a public cloud by allowing applications
and data to be shared between them.

VV r']at |S Multicloud
: Multicloud is a cloud approach made up of more than one
Hybrid
y Il cloud service, from more than one cloud vendor—public
: o or private.
Multicloud”

A hybrid multicloud combines a private cloud, a public cloud
and more than one cloud service, from more than one cloud

vendor.




Enterprises are deploying
on-premises clouds and
containers as a foundation

8 O for hybrid cloud strategies
0
/0 $443B $725B

Of Organizations have Private Cloud market Private Cloud market
. size in 2017 size in 2020

migrated apps or data from 1BM MD&I 1BM MD&/

public cloud to on-premises

or private cloud $1 1B

Application container
market size in 2018

451 Research

Source: https://www.crn.com/businesses-moving-from-public-
cloud-due-to-security-says-idc-survey
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Digital transformation requires
apps to be easy to develop and
deploy anywhere at cloud scale

Businesses uniquely evolve on their cloud and digital
transformation journey. Clients often are forced to span
multiple public and private clouds, which must be integrated
to achieve the agility and speed that enterprise demands.

Modernizing apps with micro-services and new software

technologies to seamlessly run apps and access data from

anywhere is painful without automating cloud infrastructure:

* Agile DevOps require new applications built using the
latest software approaches vs. traditional waterfall

* Deploying apps across multiple architectures in a
repeatable, continuous DevOps model is challenging

® Delivering breakthrough insights via Al model-driven
insights requires accelerated platforms for faster results

As a result, organizations are struggling to integrate their
multiple on-premises private clouds— where business
critical apps and most of their data resides —with their
public clouds.
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Hybrid multicloud has arrived

USD 438 billion in 2020 USD 609 billion in 2020

2018-2020 CAGR 2018-2020 CAGR A real-world look at multicloud

Private . Public clouds Dedicated . OI Sh_are of e_nterprises
clouds . and SaaS clouds . /O using a mix of cloud

models

O/ share of enterprises using
/(O more than one public cloud

provider
Traditional
I
USD 640 billion in 2020
2018-2020 CAGR
Movement 7 0/ priority Connectivity 8 0/ priority Consistency 6 0/ priority
between clouds /70 concern between clouds /70 concern of management /0 concern




9%

of application development supporting digital
business will be BUILT — not bought — by 2020

Gartner



A Hybrid Multicloud-enabled Data Center
supporting Heterogeneous Cloud Infrastructure

Manage entire Hybrid IBM Multicloud Manager
The i d i solutis

Multicloud

openstack

Cloud Ready Enterprise Scale-out Cluster/Cloud
PowerE,C and L Power AC and LC




Challenges to business

“Applications and
code lack portability.”

= Studies show that moving all
applications to a public cloud is
usually not the most cost efficient
or business effective approach

= Patterning development on
proprietary APIs increases the risk
of lock-in — with difficult and costly
application refactoring being the
only way out

= Enterprises require frictionless
movement across both private and
public clouds (interchangeably)

“Information architecture
across vendors is inconsistent.”

= Organizations need to support the
complete build-test-deploy pipeline
for any private infrastructure that
their business runs on

= Application design and workload
planning shouldn’t need bespoke
code for each infrastructure vendor
you deploy with

* Your business needs a way to
abstract duties between container
workloads, the underlying OS, and
the hardware that runs it

“Deployments and
growth are unpredictable.”

When clients deploy software,
sometimes things go wrong —
users may inadvertently change
configurations or they mis-tune
their environment

Enterprises require containerized
environments that are immutable
and consistently deployed

Repeatable patterns emerge from
this type of deployment model,
allowing projects to scale in a
predictable and consistent way




Red Hat OpenShift IBM Cloud Paks on Power Systems “We believe that Red
Hat Enterprise Linux,
= Over half of all cloud workloads run = Accelerate digital transformation by combined Wlth the
on Linux today, and Red Hat is the unleashing the open innovation of Red latest generation of
world's number one distributor and Hat, IBM Software, and Power Systems IBM Power Systems,
support provider of Linux provides an excellent
= The joint solutioning of Red Hat OpenShift choice for enterprise
= Kubernetes is central to IBM and and IBM Cloud Paks on Power Systems : :
Red Hat's combined hybrid cloud allows our clients to rapidly boost the .enV|ronir:n Ientslseleklng
strategy for deploying and productivity of data scientists, developers, impactful solutions
managing containerized apps administrators, and line of business users that optimize
within a cohesive platform fabric performance and
= Together, IBM and Red Hat can bring openness, choice
provide end-to-end solutions that = This offering has been optimized and flexibility.”
allow clients to unify private and specifically for IBM Power Systems
public cloud investments for their infrastructure for the highest-performance im T
applications and services Al workloads on the world's most cost- Jim Totton
efficient and resource-dense servers Vice President

Platform Business Unit
Red Hat
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Cloud Paks — Enterprise-ready containerized software

A faster, more secure way to move your core business applications to any cloud
through enterprise-ready containerized software solutions

IBM containerized software
Packaged with Open Source components,

pre-integrated with the common operational services,
and secure by design

Container platform

and operational services

Logging, monitoring, security,
identity access management

A

5 aws g8 O ()

IBMCloud ! Google Cloud Edge

RedHat
OpenShift

Private Systems

Complete yet simple
Application, data and Al services,
fully modular and easy to consume

IBM certified
Full software stack support, and ongoing
security, compliance and version compatibility

Run anywhere

On-premises, on private and public clouds,
and in pre-integrated systems
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Application Modernization with IBM Cloud Paks
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Red Hat OpenShift and IBM Cloud Paks Q@
on Power Systems A rednat

Accelerate digital Key Capabilities Benefits Details
transformation b
| TS y = Enterprise-grade, full- = Deliver next gen client = Joint solution with Red Hat
_un eas _'ng € open stack cloud solutions that experience apps that drive and IBM Software uniquely
innovations of Red dramatically reduce digital transformation optimized for IBM Power
Hat, IBM Software, and development time and Systems cloud infrastructure-
operational expenses = Develop, run, and operate as-a-service
IBM Power SyStemS' cloud native apps with full
) ) = Next generation client control of Kubernetes on * Red Hat Enterprise Linux,
_Cont'nu_OUSIY deliver experience apps that drive Power Systems (bare- optimized for POWER9
innovative client digital transformation metal, KVM, PowerVM) _
experiences while . N P el Ol
) = Hybrid cloud agility, = Accelerate performance of
reducing development economics, and resiliency Al workloads by training * Red Hat Virtualization
time, operational models 4x faster
’ . iven insi + IBM Cloud Paks
expense, and cloud Fastler Al drlv.en msughts .
i continuously infused into = Do more with less cloud . p VG /P VM
Infrastructure costs. cloud native apps infrastructure using 3.6x ower ower

more containers per core - POWERS Enterprise and

Scale-out Servers
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How can IBM help?

BOSTON e
UNIVERSITY , /

Massachusetts Open Cloud

‘ MASSACHUSETTS “We knew a public cloud
TECHNOLOGY 2
COLLABORATIVE built on open source
Red Hat OpenShift and IBM POWER9 Systems technology would let
HARVARD many entities operate the

UNIVERSITY cloud together, offer
innovative new services,

are delivering an Open Cloud Exchange (OCX)
of Al and Machine Learning services to
researchers and companies across New England.

and even build on top of

Data scientists, engineers, analysts, and M@HPCC each other’s services.”

knowledge workers are able to coalesce around a R

single open platform for big data insights. Red Hat N EE  Massachusetts :
OpenShift’s containerized environments on IBM III et pal R
POWERS9 are ideally suited to consistent,

repeatable deployment patterns needed for
scientific research.

o

COMPUYING CENYER

Project Lead
Massachusetts Open Cloud

Northeastern

UMassAmbherst
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Why an IBM + Red Hat solution stands apart

Hybrid Cloud Agility,
Enterprise Resiliency

Accelerate time to market,
optimize performance, cut
costs, and build skills
across on-premises and
off-premises clouds.

Integrate traditional and
modern cloud-native
applications on resilient,
enterprise-grade servers
with 99.999%* uptime.
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Consume with
Cloud Economics

Reduce application
development time by up to
84% and operational
expenses by up to 75%.

IBM cloud-enabled servers
are capable of running
3.6x more containers per
core, enabling high
container density for the
most efficient use of your
infrastructure’s resources.

Boost Dev & Data
Science Productivity

Train 4x as many deep
learning models per hour
on GPU-accelerated
POWERS servers vs.
commodity x86 servers.

Dynamically infuse
advanced algorithms into
cloud native applications
and data science
workflows, including:
Distributed Deep Learning
(DDL), Large Model
Support (LMS), and more.




Value to your business

Build Once,
Run Anywhere

= Today you can leverage Red Hat
OpenShift's deployment engine
and operational management
across all of IBM's comprehensive
IT estate (Power, Z, and x86)

= 3x more containers running per
core for clients using OpenShift on
Power than OpenShift on x86

= Enterprise class servers with the
latest container management and
99.999% uptime you need for
mission-critical workloads

Information Architecture
for Artificial Intelligence

= |BM Al software, such as WML-A
and WML CE run on RHEL
— a compelling opportunity for
IBM Power Systems clients

= IBM POWERSY’s architecture is
optimized to make full use of the
CPU and GPU resources available
within clustered systems, scaling
upwards of 256 GPUs with 88%
efficiency; comparatively, other
competing distributed deep
learning struggles to scale
beyond a single server

Differentiated Hardware,
Optimized for Al

= RHEL has been optimized for IBM

Power systems, built on 20 years
of joint development

Train Al and deep learning models
nearly 4x times faster using Power
AC922 systems than Intel x86
systems (as well as 5.6x |/O
bandwidth and 2.6x more RAM
than equivalent x86 systems)

NVLINK 2.0 for breakthrough GPU-
CPU bandwidth, distributed deep
learning, and memory sharing for
larger model sizes




Cloud has reset expectations 3

Self-service user experience, from anywhere
Pay as you go for what you use

Rapid access to resources — compute, storage, GPUs,
network bandwidth

Deploy and scale apps rapidly — on demand

Simplified management and operations

%
Continuous software, infrastructure innovation are using a mix of public and
private clouds and are embracing

Cloud is a capability and not a place a multicloud strategy

IDC Cloud Forecast 2018-2020




IBM Cloud Journey Workshops

Nascent
Cloud

Just getting started

Take the Next Step
= Schedule a Power Cloud e-Briefing

= Setup an Onsite Discovery Workshop

= Let Us Host a Design / Co-creation Workshop

= Join Us for a Cloud Garage Workshop

IBM Systems / November 2" / © 2019 IBM Corporation

Cloud
Maturity

Multiple clouds,
adoption of containers

Cloud journey
is underway

For assistance on the Journey to Cloud,
Contact Us Today

* Email:
ibmsls@us.ibm.com

= Web:
ibm.com/it-infrastructure/services/lab-services/power/




IBM Cloud Strategy for today’s Hybrid Multlcloud
C_

World

Develop
Once.

Deploy

Anywhere. ’
8M Cloud Pak for . Red Hat
Operate ulticloud Mgmt..~” OpenShift

Everywhere.

Enterprise Grade Infrastructure — Runs all your apps
Built from Open Source — No technology lock-in
Reliable, Extensible, Scalable — Grows with you

Multicloud enabled — Goes anywhere you need

Red Hat

OpenShift

Cloud Pak for
Iticloud Mgmt. ,~

Single dashboard
to manage all of

your clusters—in your
data center, in a public
cloud or at the edge

Red Hat
OpenShift
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Notices and disclaimers

© 2019 International Business Machines Corporation.
No part of this document may be reproduced or transmitted in
any form without written permission from IBM.

U.S. Government Users Restricted Rights — use, duplication
or disclosure restricted by GSA ADP Schedule Contract with
IBM.

Information in these presentations (including information
relating to products that have not yet been announced by IBM)
has been reviewed for accuracy as of the date of

initial publication and could include unintentional technical or
typographical errors. IBM shall have no responsibility to update
this information. This document is distributed “as is” without
any warranty, either express or implied. In no event, shall
IBM be liable for any damage arising from the use of this
information, including but not limited to, loss of data,
business interruption, loss of profit or loss of opportunity.
IBM products and services are warranted per the terms and
conditions of the agreements under which they are provided.

IBM products are manufactured from new parts or new and
used parts.

In some cases, a product may not be new and may have been
previously installed. Regardless, our warranty terms apply.”

Any statements regarding IBM's future direction, intent or
product plans are subject to change or withdrawal without
notice.

Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are
presented as illustrations of how those

customers have used IBM products and the results they may
have achieved. Actual performance, cost, savings or other results
in other operating environments may vary.

References in this document to IBM products, programs, or
services does not imply that IBM intends to make such products,
programs or services available in all countries in which

IBM operates or does business.

Workshops, sessions and associated materials may have been
prepared by independent session speakers, and do not
necessarily reflect the views of IBM. All materials and discussions
are provided for informational purposes only, and are neither
intended to, nor shall constitute legal or other guidance or advice
to any individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance
with legal requirements and to obtain advice of competent legal
counsel as to the identification and interpretation of any

relevant laws and regulatory requirements that may affect the
customer’s business and any actions the customer may need to
take to comply with such laws. IBM does not provide legal advice
or represent or warrant that its services or products will ensure
that the customer follows any law.



Notices and disclaimers

Information concerning non-IBM products was obtained from the
suppliers of those products, their published announcements or other
publicly available sources. IBM has not tested those products about this
publication and cannot confirm the accuracy of performance, compatibility
or any other claims related to non-IBM products. Questions on the
capabilities of non-IBM products should be addressed to the suppliers of
those products. IBM does not warrant the quality of any third-party
products, or the ability of any such third-party products to

interoperate with IBM’s products. IBM expressly disclaims all
warranties, expressed or implied, including but not limited to, the
implied warranties of merchantability and fitness for a purpose.

The provision of the information contained herein is not intended to, and
does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.

IBM, the IBM logo, ibm.com and [names of other referenced
IBM products and services used in the presentation] are
trademarks of International Business Machines Corporation,
registered in many jurisdictions worldwide. Other product
and service names might be trademarks of IBM or other
companies. A current list of IBM trademarks is available on
the Web at "Copyright and trademark information" at:
www.ibm.com/legal/copytrade.shtml
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