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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.

IBM* System x*
IBM Logo* System z*
DB2* System z10
Dynamic Infrastructure* Tivoli*
GDPS* z10
HyperSwap Z10BC
InfoSphere z/OS*
Parallel Sysplex* zZ/NM*
Power Systems* z/VSE
RACF* zSeries

* Registered trademarks of IBM Corporation

The following are trademarks or registered trademarks of other companies.

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.
Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the United States, other countries, or both and is used under license therefrom.

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

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

INFINIBAND, InfiniBand Trade Association and the INFINIBAND design marks are trademarks and/or service marks of the INFINIBAND Trade Association.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, 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.

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

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

ITIL is a registered trademark, and a registered community trademark of the Office of Government Commerce, and is registered in the U.S. Patent and Trademark Office.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency, which is now part of the Office of Government Commerce.

* All other products may be trademarks or registered trademarks of their respective companies.

Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that any user will experience will
vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/O configuration, the storage configuration, and the workload processed. Therefore, no assurance can be
given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have achieved. Actual
environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice.
Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the 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.
Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

2 © 2009 IBM Corporation



3

Agenda

= System z today
= Workloads and Platform Characteristics

= What’s ahead — next generation technologies

= System z in use

IMPROVE SERVICE
REDUCE COST
MANAGE RISK

Dynamic
Infrastructure
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System z: A long history, requiring constant
Innovation

Just in Time
Capacity
Permanent capacity for
non-disruptive growth
Temporary capacity for
fluctuating workloads

Interim capacity for
continued operation

Policy based automation
capabilities

Offerings can be
replenished dynamically

Secure and
Resilient

Mitigate the risk of
security breaches

Dedicated
cryptographic
processors
Industry leadership
capabilities and
certification

World-Class
Virtualization

Large scale
consolidation for savings
of up to 80% in total cost
of ownership

Rapid deployment of
servers, networks, and
solutions

Support for multiple
operating systems

Dynamically optimize
resources according to
business priorities

IBM System z

Powerful enterprise
computing platform

Improved price/
performance

100s of Capacity choices
for the right size server

Business Resilience

Low cost of ownership
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Mainframe Investment and Growth

A Vibrant
. Innovation that Community:
matters:
. _—_—_ Academic Initiative
Value Delivered: System z10 includes >600 colleges
and more than 50,000
Q MIPS growth Of . Breakthrough students
003: >20% CAGR performance L S
. . ¢ Linux on System z
Mainframe fuelled by * Massive Scale and  matures with >3,100
charter _ _ Capacity applications
d ° Generation to generation
announce price / performance gains® Investment * Total applications now >
I Unique value of specialty Protection 6,000 from > 1,600 ISVs
* Innovation ) _
engines * éust-ln_-ttlme « Comprehensive
. apacity iddl
Value « Ability to reduce energy Unprecedented m ewa.re .
« Communit costs by up to 80% " + IBM Destination z, hub
y resiliency and of the community
security
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Mainframe Innovation: Specialty
Engines

IBM System z
Integrated
Information
Processor (IBM
zIIP) 2006

System z Application Eligible for zIIP:
Assist Processor . DB2®remote

(zAAP) 2004 access and BI/DW

Inte_qrated Eligible for zAAP: " ISVs
. FaCI:g{ fgr . Java™ execution = IPSec encryption
inux (IFL) 2000 environment = 2z/0S XML
= 2/0S XML* = Global Mirror

= ISV exploitation

= zAAP on zIIP
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Client Adoption Continues to Drive Linux Success
Installed Linux MIPS at 43% CAGR*

The momentum continues: / \
Installed Linux MIPS

— Shipped IFL engine volumes increased
35% from YEO7 to YEOQ9

— Shipped IFL MIPS increased 65% from
YEO7 to YEO9

= Linux is 16% of the System z
customer install base (MIPS)

= 70% of the top 100 System z
clients are running Linux on the

Total Installed Linux MIPS

mainframe 2003 2004 2005 2006 2007 2008 2009

= More than 3,100 applications are
available for Linux on System z \_ Y.

* Based on YE 2004 to YE 2009
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What are Clients Consolidating to System z?

Surveys indicate IBM System z® customers

Web Server
use Linux for:
Web A .
Serve?p = Web Serving
Development = Web Application Serving
System = Data Services

Data Serving = Systems Development

Bl App “Best Fit” Workloads for Linux on System z:

Core Enterprise = Business connectors: WebSphere® MQSeries®, DB2®

App Connect, CICS® Transaction Gateway, IMS™ Connect
for Java®
eMail Server = Business critical applications
= Development of WebSphere and Java™ applications
eCommerce = WebSphere Application Server (WAS)
Workgroup = Email & collaboration: Domino™, Web 2.0
System = Network Infrastructure: FTP, NFS, DNS, etc. and

Comm Server and Communications Controller for Linux,
Communigate Pro (VolP)

= Data services: Cognos®, Oracle, Informix®, Information
Builders WebFOCUS

= Applications requiring top end disaster recovery
model

= Virtualization and Security Services

Firewall Server

Network Server

Other

Source: IBM Market Intelligence
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System z — Integrated workloads

Core WebSphere® e
ore ® . .

ERP WebSphere Native Linux
CICs® Java Appl Test Develop- Java™ Appl Linux C++ DB2
DB2® es ment Java
IMS™ DB2 JVM Einux for

z/0S | z/0S z/0S itiill Linux  Linux
z/VM z/VNGM System z System z

Virtual networking and switching

= Massive, robust consolidation platform

= virtualization is built in

= 100’s to 1000’s of virtual servers on z/VM

= Intelligent and autonomic management of diverse workloads and system resources
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System z Today — areas of use and workload expansion

2. Business Applications 4. Enterprise Modernization
= SAP Solutions = WebSphere® on System z
= ACI, Core Banking Applications = Rational® on System z
= Chordiant and other ISV’ applications = Portal on System z
= Competitive migrations/New Accounts = Modernizing competitive software stacks (ie. SW, AG, CA,

etc.) with IBM solutions

Foundational Competencies

= Virtualization

Resiliency

Systems Management

Security

zGovernance (Platform Management)

10 © 2009 IBM Corporation



3

Cloud Computing

- There are multiple delivery models for cloud workloads

Flexible Delivery Models

—
@ivate \

* Privately owned and
managed

 Access limited to client
and its partner network

* Drives efficiency,
standardization & best
practices, while retaining

Q)ntrol /

Value drivers ...

.... Customization, efficiency,
availability, resiliency, security

d ori
" and privacy

Cloud Services

Cloud Computi
Model

/Hybrid b

 Access to client, partner
network, and third party
resources

¢ Industrialization

- J

N

ﬁublic \

» Owned and managed by
service provider
» Subscription based offering

- Offers standardized
business process,
application and/or
infrastructure services

!:Iexible price on utility bay

Value drivers ...

....Standardization, capital
preservation, flexibility and

time to d@y

11
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System z has characteristics that are fundamental for cloud
computing workloads

@ Efficient — leading platform for energy efficiency

Available - 24x7x365 operations with MTBF measured in decades

MTBF = Mean Time Between Failure

Scale - ability to meet massive demands from users and data

Learn more: hitp://www.ibm.com/systems/z/news/announcement/20090915 annc.html
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The Smart Analytics Cloud

Creates ... That delivers ...

Smart " private dloud within the A soluton for defivering business
Gl > enterprise  inteligence (o the entre organization
Cloud

The solution components ...

IBM software IBM Services

Cognos 8 Bl

A broad range of Bl capabilities
= Phase 1: Create awareness of,

a strategy for and a
governance foundation for Bl
across the organization

= Phase 2: Preparation for the
Smart Analytics Cloud

= Phase 3: Install the base cloud, integrate into the corporate
enterprise and test the cloud use cases

= Phase 4: Educate the enterprise for on-going success with
the Smart Analytics Cloud

IBM System z
Centralize, Virtualize & Simplify the Bl infrastructure

Learn more: http://www.ibm.com/systems/z/solutions/cloud/smart.html

© 2009 IBM Corporation
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Workloads and Platform Characteristics
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Workload Types - One size DOES NOT fit all

Transaction Processing Analytics and
and Database _. ~_High Performance
I' e g ;

Business Applications Web, Collaboration
and Infrastructure

= Application software and middleware is becoming more platform agnostic
= Real-time, event-driven processing is driving the opportunity for specialized acceleration & offload engines
= Multi-core/thread designs are becoming key drivers for system performance

= Platform Virtualization Capabilities are improving the efficiency of single purpose workload images

= Platform management software for Virtualization is emerging aimed at reducing cost and complexity and
providing transparent quality of service to software hosted in the virtual image of today’s compute-intensive
applications
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Pfister’'s Paradigm is Useful for bridging from work to machines

From Greg Pfister: In Search of Clusters, The ongoing battle in lowly parallel computing, p461

Type 1
Mixed workloads |Parallel Hell
updating shared

Parallel data sfructpires with analytics

sfAejog @oualayon pue UonUAUOY)
J1jed] uoneziuoiyouis

Parallel Nirvana Parallel Purgatory

Bulk Data Traffic — Saturation Delay
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Workload Optimization Requires Multiple Platforms

Mainframe
UNIX

Mainframe
UNIX

17

Transaction Processing
& Database

= Application Database
*Data Warehousing

= Online Transaction
Processing

= Batch

Analytics & High
Performance Computin UNIX

“Data Mining
Applications

* Numerical

" Enterprise Search

Business Applications

* Enterprise Resource
Planning

= Customer Relationship
; Management

= Application Development

Web, Collaboration Windows
& Infrastructure UNIX

= Systems Management

*Web Serving/Hosting

* Networking
" File & Print

© 2009 IBM Corporation
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Manage end-to-end application elements as an integrated system
With Mainframe Quality of Service

Transaction Processing Analytics & High

Mainframe & Database Performance Computin UNIX

UNIX

= Application Database K
“Data Mining

= Data Warehousing Applications

= Online Transaction
Processing

= Batch

* Numerical

“Enterprise Search

Mainframe Business Application$ eb, Collaboration Windows
UNIX & Infrastructure UNIX
= Enterprise Resource =Systems Management
Planning

*Web Serving/Hosting

= Customer Relationship

i Management " Networking

= Application Development "File & Print
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The road ahead for Dynamic Infrastructure with System z

Our goal is to extend mainframe qualities to other platforms
within a Dynamic Infrastructure to Support Critical Applications

End-to-End Systems Management

Policy based Automation Across the
Applications Stack

Mainframe Security

Application Resiliency

Consolidated Disaster Recovery

Improved Economies of Scale and
Efficiency

19 © 2009 IBM Corporation
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The Evolution of the “Platform”

Advanced Management of Virtualized IT Infrastructure

- ——————

N e e e -

Server Virtualized Virtualized Virtualized

Server Cluster Heterogeneous
Cluster

20 © 2009 IBM Corporation
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Future Directions
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Future System z directions

= Drive System z strengths

Scalability, balanced system, I/0 throughput and flexibility
Energy efficiency and dynamic energy management
Operational simplification

Resilience expansion with active-active

Integrated workloads, with security and high virtualization

= Integrated Platform Management

To provide dynamic deployment and management of virtual server images and virtualized appliances in
support of a services oriented IT environment

To integrate, monitor, and manage the platform resources as a single, logical virtualized system
To manage the platform resources in accordance with specified business service level objectives
To provide built-in capability for upward integration with Data Center Management Tools

= Workload Acceleration

To extend and accelerate System z workloads with Purpose-fit Hardware

= Application Serving

22

To extend the System z environment with additional specialty engines to host new applications at competitive
price-performance

To consolidate and manage a multiple-tier infrastructure with reduced complexity and lower cost

And }:_Igpable application integration with System z transaction processing, messaging, and data serving
capabilities

© 2009 IBM Corporation
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System z Integrated Systems

System z Future

System z Integrated Systems
Mainframe Management firmware Accelerators
(i = Extend and accelerate
System z workloads

= Lower cost per
transaction while
improving application
response time for CPU
intensive applications

Application Serving
Blades

= Logical device integration

= Integrate, monitor, and
manage multi-OS
resources as a single,

logical virtualized system between System z
_ _ resources and application
" S'”Q'Se WLM, N?GCU”W’ serving commodity
gnd ystem Management devices
interface across all e -
resources = Providing competitive
Infrastructure price-performance and

improved QoS for
applications with a close
affinity to mainframe data
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zFuture: Integrated solutions that span heterogeneous platforms

gration and central zFuture: The world’s premier
agement by Syste workload-optimized platform for

enterprise applications

]

— Reduces the complexity typically
associated with heterogeneous multi-
tier environments.

— Extends System z qualities of service
to heterogeneous platforms

— Lowers cost of deploying new and
existing workloads

N
15

>
0F

— Delivers IT service aligned to business
processes

Deploy end-to-end solutions across heterogeneous platforms
Optimize technologies on a best fit basis
The service you need with reduced risk at the right price
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Service Levels to Match Your Business Needs
Increased flexibility for your multi-tier, multi-architecture strategy

v" Extreme consolidation of

L servers and networking
ow v E labili d
7 Superior levels of virtual performance for transaction
server provisioning, = p
TCO v Expanded ISV support for monito':ing and wogrkloa d processing and data serving
enterprise applications management v High availability and cross-
/i v" Targeted for applications ?,VSt?lml sscalalbllléy Wg %DPS
Silo managed that interact with arallel Sysplex® an
islands of e AR AT Leading policy-based
computing s capacity provisioning and
/ Less dvnamic MESdeRons ) workload management
> y v Provisioned and managed :;Iadnl:js\z%-t?\easrtu‘j":;?iglblillﬁ v Pervasive, high-performance
v Minimal resource by System z y security support
sharing v Fewer components and
reduced complexity
Distributed System z qualities of
L dynamic resource
ow Systems management and capacity-

zFuture

Mainframe QoS
extended to multi-tier
applications

on-demand

TCA ,

Seamless integration with
z/0S backup and disaster
recovery solutions

Lower | Scalability, Security, Dynamic Workload Management | Higher
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