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Pure Skl/lstems Cloud Foundation:
Building, Managing, and Leveraging your Cloud Environment

A New Era of Computing
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SmartCloud

ACLU'’s take on ordering pizza in the future

Want to stop this

from happening?

Take Action!

2 © 2013 IBM Corporation
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SmartCloud

On today’s Smarter Planet, businesses globally are challenged to
innovate while managing an unprecedented rate of change

Business Demands IT Needs

« Address opportunities  Deliver new
more quickly capabilities faster

* Drive business » Shift resources from
innovation maintenance to

- Leverage technology transformation
more strategically. « + Control growing
i s complexity
ENTERPRISE | SECURITY
( | MOBILITY - INTELLIGENCE

SMARTER PHYSICAL
INFRASTRUCTURE

200 Billion 1 Billion
physical consumers will  of workloads  cyber attacks
assets with IT have will be every day

, Intelligence  SmartPhones  Cloud-based

© 2013 IBM Corporation



SmartCloud

Shift in Market Dynamics

Market Opportunity Why the Shift?

* Global Managed Services: * Operating Expense model

~ $210B in 2013 « Focus on core business

- Top 100 MSPs grew 28% YTY * Increased Agility

« Complexity of technologies

* Cloud consumption: 2x by 2015
 Faster access to broad range of

- Analytics: + 30% by 2015 solutions

N N _ » Lack of resources, skills
* Mobility: ~10 Billion mobile

connected devices by 2020 » Growing, mobile workforce

Source: IBM Market Opportunity Estimates, MSPmentor, Techaisle Market Research, 2011 Economist.
IBM source data is based on analysis done by the IBM Market Intelligence Department.
IBM Market Intelligence data is provided for illustrative purposes and is not intended to be a guarantee of

market opportunity.
© 2013 IBM Corporation
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SmartCloud

Trends in data center efficiency
Today only 1 in 5 can allocate more than half their IT budget to
Innovation

Least efficient data centers

Use of new technology: Use of new technology:
43% first and fast technology adoption 86% first and fast technology adoption
1% move virtual machines to meet desired outcomes b R lo) AV NE N gpt=lelalTpl= (ol g (ST e [Ty =To Mol ¥ (of0] (=5
21% use storage virtualization 93% use storage virtualization
3% use a storage service catalog (tiered storage) 87% use a storage service catalog (tiered storage)
Results: . .

New projects New projects
Maintaining 35% Maintaining
existing eXiSting
infrastructure infrastructure

47%

65%

Cloud adds: Self service, Elastic scaling

*% Disruptable/Restartable workloads
Source: 2012 IBM Data Center Study: *Fault Tolerant programming models and component
www.ibm.com/data-center/study (

http://mww.ibm.com/data-center/study ) *Automated recovery, balancing, & Problem anal)!tics
. © 2013 IBM Corporation
*Resource over commitment
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Cloud technology is reinventing business

24x7 global access

Collaboration within

and across
busip

Scalability and agility

IT flexibility

Rapid time to value

Rapid
Innovation

© 2013 IBM Corporation
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Traditional Systems of Record are being extended and Challenged via
New Modes of Engagement

Systems of Record New Modes of Engagement

e Data & Transactions

» App Infrastructure

* Virtualized Resources

Data & Transaction Integrity
\—%ﬁrsewice

*Rapid Provisioning
*Multi-tenant
*Metered/Billing/Quotas
*Fault Tolerant

*Service and API Centric
Intelligent Self Optimized
*Dynamically Orchestrated
Software Defined

© 2013 IBM Corporation
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Trend: Traditional Product Models Moving to Services Composition,
Automated Orchestration, Standard Life Cycle Management

Traditional Product Model

K

* May require HW/SW replacements
» Costly to scale up or down
» Resources focused on maintenance at

the expense of innovation

-

4 OSLC Model (Open Service )
Life Cycle Collaboration)

ps | EHD

Seamless Operation

& {y

-
.«

» Compose new services from other
cloud based service
* Scale up or down seamlessly

* Organizations focused on growing

g /

8

\ the business through innovation j

© 2013 IBM Corporation
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smartCloud
Leveraging the transformational power of Cloud computing

Deliver secure IT without
boundaries

AN

Improve the agility and Speed delivery of product
dexterity of business and service innovation

Lowers Complexity & Changes the Economics of IT

9 © 2013 IBM Corporation
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SmartCloud

Cloud computing choice and flexibility to customers

8 = ; = ‘rﬁ - ; i
| | P (> b 2
Managed
Local/Trusted

Private Clouds Hybrid Public Clouds

Flexible business service delivery and consumption models

Immediate :
. . Accelerate Selective
Evolve existing : . access to a :
i adoption with Access public
infrastructure intearated managed cloud SaaS
to Cloud 9 platform with :
solutions

flexible cost

systems

Common Cloud platform built on an open standards reference model

10 © 2013 IBM Corporation
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smartCloud

An Enterprise Cloud architectural direction driven by standards

/ Intelligent, Hybrid \
Cloud Services

| Common Cloud Management

é Services built on a standards
reference model

Cloud Workload

Orchestration

Cloud Service

] Management
Cloud Service

Delivery

Virtualization

Management
Service .

‘,,lﬂﬂnn oy
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How Mature Is Your Cloud?

Level |Category |

Description 2013 2016
Ad hoc exploration of cloud technology options.

Beginning pilots for specific use cases

|

I“““ 28% I“““ 20%
Standardized process for implementation, cost and

other technology options across delivery models I‘“ 16% .““““‘27%

Gathering input from across the business. Starting to
cloud-enable IT resources. Still reactive

Orchestrate cloud services across the business,
WSVZX: W (011101111 - predictably. Measure and manage cloud success/etc 5% 21%

Extend IT and cloud capabilities into new product ‘ .“N“
2% 26%

VAR (o103 174=. . offerings. Continuous process improvement

% g
IDhC I ! I 4

-

David Senf

dsenf@idc.com




What’s Your Projection on Resource?

(
g 21%
.

>
Regg%oy .490/0

-
Not Sure 030%

|
[
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How do | capitalize on this Shift?

MSP/Infrastructure Provider

Infrastructure How do I....
Services = Mitigate risk?

= Automate Everything:
Reduce cost of
managing?

Application = Optimize resources?
Services

= Expand Quickly

= Aggregate data and
provide new API services
to ISVs?

SRR B Provide SLA'S?

: Create & Manage SW

14

ISV / Solution Provider

How do I....
= SaaS-ify my solution?

= Provide new
Innovative service

= Provide new simplified
user experience?

= React quick to new
business
opportunities?

= Provide API Services
other can use?

= Provide New Industry

SllCd QIUUOT]
© 2013 IBM Corporation




The PureSystems family was purpose-built to
address primary IT pain points...

Today’s problem: Time and effort is spent tuning general purpose components

Design/Deploy

Manage/Maintain

General Purpose Custom Built
Components System

The PureSystems solution: Simplifying the entire IT project lifecycle

Reduced Time, Cost and Risk

Q%4

Expert Integrated
System

© 2013 IBM Corporation
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SmartCloud

IBM PureSystems accelerates new cloud deployments for managed
service providers

laaS PaaS/SaaS/BPaaS

Authorized Managed

= Virtual Servers Service Provider = Dev/test environment

Infrastructure

» Managed storage Senices = Mobile and Collaboration Applications

» Backup/Disaster Recovery » Analytics/database services
= VDI

Pureflex PureData

Infrastructure Application Platform Data Platform
Delivering Cloud Delivering Cloud Application Delivering Big Data
Infrastructure Services Platform Services Platform Services

16 © 2013 IBM Corporation



IBM PureFlex System: Integrated Infrastructure,

built for cloud
Flexibility to run your choice of applications and middleware

Purel-lex

Expert integrated: 200% increase

=Flexible infrastructure _inf in pe_rformaqce of critical
— Compute (x86 & POWER) applications
— Storage

— Networking 66% faster
— Advanced Flex System setup time?
technology

= Unified infrastructure

Days to minutes
management

for virtual machine

i3
=Built-in expertise - deployment time

Infrastructure patterns
72% lower
Infrastructure systems costs over
3 years®

Delivering Cloud Infrastructure
Services

1. Based upon testing of IBM Storwize v7000 "Easy Tier" on previous generation IBM system. IBM Storwize v7000 is includedin IBM PureFlex System
2. Based upon comparisons to previous generation blade servers. Specific client environments and results may vary.

3 g)d nd Development testing estimating common user environments and manual tasks of selecting server for hosting the vm, allocating
© 20525 aﬁmm? MQEE and the virtual machine, compared with PureFlex System achievement of these tasks with existing resource pools. Specific client environments may vary.
; SN y vary
4. Estimate based upon the PureFlex System Consolidation Tool leveraging the 3" party ALINEAN methodology. Specific client environments and results may vary.

|
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Inside IBM PureSystems

Flex System

Chassis *One System for Compute
14 half-wide bays - storage and System Networking
for nodes
*4 Click Virtual Server
Compute

Nodes I Deployment
Power 25/4S(1)

s a

Storage ,}\KVM
V7000 ymware
Expansion inside Hyper-V
or outside chassis Y . e

Management et

Appliance «Automated Tiered Storage
Optional
1/10/40GbE, FCOE, :
B e -80Gb of Ethernet bandwidth
8/16Gb FC V2 the latency by avoiding most
. top of the rack traffic
Expansion
PCle
Storage

18
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Expert |
Integrated
Systems

G

*10U 14 Node Bays

*Up to 896 cores, 480TB
Memory

«26 Million 1/O Operations per
Sec.

*1Gbps and 10Gbps iSCSI
*8/16 Gbps fiber channel

*Up to 4 Chassis per Rack
*Up ro 4 racks

*Integrate Capacity view

© 2013 IBM Corporation



SmartCloud

IBM PureFlex Systems Integration Vision
Complete infrastructure stack up-and-running in hours

E‘ Storage > Virtualization > Software >> INet
nteg

Performed at IBM Performed at customer’ s site =
Hardware Network Integration into Client Environment
- Physical installation of Rack, Chassis, Switches, Storage, etc. - Configure solution into client’ s network
- Cabling of hardware components Image Management
Management - Configure Server and Storage Pools
- Physical installation Management Node Hardware - Capture Reference Stack & Deploy Virtual Appliances
- Installation Management Node Software Cloud Configuration
Storage - Configure Cloud services & environment
- Configure Internal Storage (if ordered) (Power) Application Management
- Configure V7000 (RAID, Arrays, Pools, LUNSs, etc.) (Power) - Package application(s) and create virtual appliances
FC Switch - Deploy application virtual appliances
- Configure FC Switch Zoning
Virtualization Hardware Integration
- Install Virtualization SW (PowerVM (VIOS), VMWare, KVM) (Power) _
. - Physically Cable Configure
- Deploy Virtualization Server(s) (Power) install . Harchware Harduare
Software
- Load SW Media Images in VIOS repository (Power)
- Install Reference Software Stack (Power) Software Integ ration
- Install OS and System Software Praload
- Install Additional Software Media . S«!:ur}i:.:llra . %%"fﬂ?:::
- Install Smart Cloud Entry Manager and pre-reqs Images
19 Corporation




Leveraging built-in expertise for cloud

Deploy Workload...

Simple, Rapid Deployment Tailor... e r—

Choose... T ———
SmartCloud Entry... 2 s L

o] LT A
Bt ey iy
’ i " “Nating
. i

y, s i e

‘‘‘‘‘

J L] i)

B r
Leveraging Built-in Expertise
Image Library of Policy Driven Optimization
Available Workloads System Pools with Built-in Expertise
‘-l vV - 4 — -
vis S %
ST | | %ixEEs
- S h
- -
e e
o E] 2 il 55 8
[ — @t U
Automatically Compute, Network & Storage Optimized Assets
Captured & Cataloged Resources Dynamically Discovered Compute ,Network & Storage

Pureflex

© 2013 IBM Corporation
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SmartCloud

Three ways to get the value of patterns of expertise

Add third-party = Capture your own expertise:

application patterns = Image Construction &
of expertise

Composition Tool allows you to
create your own custom virtual
images

Pattern Development Kit allows
you to create your own virtual
application patterns.

Capture existing expertise for
operating system and middleware
installation

Use IBM patterns of Dynamically combine pre-defined
expertise throughout 7 components to build new image

the system packages
Create a standard VM format in
Open Virtual Format

21 © 2013 IBM Corporation



Self Service

IBM SmartCloud Entry

Instances Images Access Reports Configuration

You are in: Welcome

Welcome to IBM SmartCloud Entry

SmartCloud Entry Administrator

|BM SmartCloud Entry enables users to provision vitual machines quickly, while an administrator maintains oversight of the managed environment. Click an action to get

started.

Configure the Cloud
» Enable one or more cloud environments. Set
expiration and approval policies for each cloud.
Define netwark settings that are applied when
images are deployed.

[ =y Manage Images
[ @ Deploy import, and customize images.
|

Manage Requests
Review and approve requests for new
. instances and other actions.

© 2013 IBM Corporation
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Manage Cloud Access

Configure projects, users, and accaounts for the
cloud. Setuser access to images and
instances through projects. Define policies at
the project level for additional customization.

Manage Instances
Monitor, resize and de-provision virtual
machines.

View Activity Reports
Manitor instance usage and view events for
cloud resources.

v [ Cloud Status

= Instance Summary

ﬂ OK @ Error
0

@ Pending L In Transition
0

] Stopped @ Unknown
0

+ Resource Usage

- Recent Events

Instance TER_227351-AlX_DIS...
Instance TER_227354-AlX_DIS...
Instance TER_227354-AlX_DIS...
Instance TER_227354-AlX_DIS...
Instance TER_227354-AIX_DIS...
Instance TER_227351-AlX_DIS...
Instance TER_227351-AIX_DIS...
Instance TER_227351-AIX_DIS...

All Events

0

0



SmartCloud Entry v3.1
Reference Architecture for PureFlex

Self Service GUI
Smart Cloud Entry Rest API

Entry base functions

laaS Gateway /
OpenStack EE

m AD (B, Lino

VMware / vCenter

X86 Compute Nodes Power Systems ITE

© 2013 IBM Corporation
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Image Construction and Composition Tool

--------------------------------------------------------------------------------------------------------------------------

IBM Virtual Appliance Factory :
t i SWArchitect Capture once, deploy with consistency and ease
Traditional
Workload : Build Base Add bundles that Capture Store in Image
Deployment Virtual contain product Repository, |
Components Appliance activators to set readytobe
e B up appllcatiun V — deplpyed
/ application : environment g Bundles using :
y Envi : (@5 Soft :
Gn Set o : gggﬂirt?nn b4 aspﬂ?‘?ﬂ" SakEpels :
: a3 »g Database ’
. : i * connections
: Middieware | ;) Middleware
| Middleware . .

=

<\ Operating

<) Operating :
— / system / system
{yey Operating

/ system

#-. Attributes

Activation
Engine

Activation
Engine

VM Config (i
attributes VM
Metadata

Default
Users

VM
Metadata

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

© 2013 IBM Corporation
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Desert Research Institute

DRI studies climate change, water and air quality and availability,

sustainability of arid lands, and life in extreme environments

-

DR enter for Advanced Computatio allzation and

® Non-profit research arm - Nevada System of Higher Education
®More than 550 scientists, engineers and technicians
®Campuses in Reno and Las Vegas

@60 specialized labs and research facilities

® IBM PureData

® IBM PureApplication
@ |BM Websphere

® IBM Global Financing

25
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Desert Research Institute

“It’s a pivot point for the state, and it’s going to take us
somewhere Nevada has never been before.”

— Governor Brian Sandoval, State of Nevada

The "cloud in a box" solution provides a single, highly
automated, simple-to-use system with unified
management.

Will enhance the management of big data across the
State while accelerating advanced job training and
environmental research in a number of critical areas.

Reduced resources required to manage an entire
operation through the "single pane of glass" flexible
System Manager console

Improved performance of data and computing intensive
analytics while moving to a relational database
infrastructure

The PureSystems offerings deliver a comprehensive
approach to managing resources, applications and big
data that also supports intensive analytics and improves
the performance of all the organization's data.

© 2013 IBM Corporation
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Today’s challenges are creating new requirements for clients

Ownership of end point devices
is changing with BYOD
programs

Increasing MODIIITY of

work... itis no longer a
place for alot of people

Data security and ¥ Complexity and
compliance COStS of managing existing
concerns desktop environments

Need for high availability solution,
and rapid recovery from theft, failure
St and natural disasters

= A
Clients need to access data & applications

26 © 2013 IBM Corporation
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smartCloud
Only those who evolve their Cloud business models are handling

these new demands
R

Hosted private cloud Shared cloud
_— = S services

Enterprise
data center

R
w

Private cloud

Standardized
PP service delivery

Variable
workloads

Domain

Elastic expertise
scalability
Shared data :
Shared Cloud born
infrastructure data

© 2013 IBM Corporation

| Faster
deployment

Sensitive data
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SmartCloud

Legal Disclaimer
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© IBM Corporation 2011. All Rights Reserved.

The information contained in this publication is provided for informational purposes only. While efforts were made to verify the completeness and accuracy of the information contained
in this publication, it is provided AS IS without warranty of any kind, express or implied. In addition, this information is based on IBM’ s current product plans and strategy, which are
subject to change by IBM without notice. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, this publication or any other materials. Nothing
contained in this publication is intended to, nor shall have the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms and
conditions of the applicable license agreement governing the use of IBM software.

References in this presentation to IBM products, programs, or services do not imply that they will be available in all countries in which IBM operates. Product release dates and/or
capabilities referenced in this presentation may change at any time at IBM’ s sole discretion based on market opportunities or other factors, and are not intended to be a commitment to
future product or feature availability in any way. Nothing contained in these materials is intended to, nor shall have the effect of, stating or implying that any activities undertaken by
you will result in any specific sales, revenue growth or other results.

If the text contains performance statistics or references to benchmarks, insert the following language; otherwise delete:

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user will
experience will vary depending upon many factors, including considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage
configuration, and the workload processed. Therefore, no assurance can be given that an individual user will achieve results similar to those stated here.

If the text includes any customer examples, please confirm we have prior written approval from such customer and insert the following language; otherwise delete:

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental costs
and performance characteristics may vary by customer.

Please review text for proper trademark attribution of IBM products. At first use, each product name must be the full name and include appropriate trademark symbols (e.g., IBM
Lotus® Sametime® Unyte™). Subsequent references can drop “IBM” but should include the proper branding (e.g., Lotus Sametime Gateway, or WebSphere Application Server).
Please refer to http://www.ibm.com/legal/copytrade.shtml for guidance on which trademarks require the ® or ™ symbol. Do not use abbreviations for IBM product names in your
presentation. All product names must be used as adjectives rather than nouns. Please list all of the trademarks that you use in your presentation as follows; delete any not included in
your presentation. IBM, the IBM logo, Lotus, Lotus Notes, Notes, Domino, Quickr, Sametime, WebSphere, UC2, PartnerWorld and Lotusphere are trademarks of International
Business Machines Corporation in the United States, other countries, or both. Unyte is a trademark of WebDialogs, Inc., in the United States, other countries, or both.

If you reference Adobe® in the text, please mark the first use and include the following; otherwise delete:

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, and/or other countries.
If you reference Java™ in the text, please mark the first use and include the following; otherwise delete:

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

If you reference Microsoft® and/or Windows® in the text, please mark the first use and include the following, as applicable; otherwise delete:

Microsoft and Windows are trademarks of Microsoft Corporation in the United States, other countries, or both.

If you reference Intel® and/or any of the following Intel products in the text, please mark the first use and include those that you use as follows; otherwise delete:

Intel, Intel Centrino, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and
other countries.

If you reference UNIX® in the text, please mark the first use and include the following; otherwise delete:

UNIX is a registered trademark of The Open Group in the United States and other countries.

If you reference Linux® in your presentation, please mark the first use and include the following; otherwise delete:

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both. Other company, product, or service names may be trademarks or service marks of
others.

If the text/graphics include screenshots, no actual IBM employee names may be used (even your own), if your screenshots include fictitious company names (e.g., Renovations, Zeta
Bank, Acme) please update and insert the following; otherwise delete: All references to [insert fictitious company name] refer to a fictitious company and are used for illustration
purposes only.
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