System z - Strategy and Directions
“Leveraging technology for new workloads”
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Discussion Topics

§ State of the System z business
§ System z in a more dynamic world

§ What's ahead for System z
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The State of the System z Business and
ecosystem
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Justin 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

"~

i Sl

System z: The right technology...
45 years of innovation and change

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 compared
to distributed platforms

Deploy servers,
networks, and solutions
fast

Support for multiple
operating systems
Dynamically optimize
resources according to
business priorities

IBM System z

The world’s most powerful
enterprise computing
platform

Improved price/
performance

100s of Capacity choices
for the right size server

Business Resilience

LOW COST OF
OWNERSHIP

Leadership capabilities with
IBM Systems software



The Mainframe Charter:
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System z in a more dynamic world
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Consider how our world Iis changing:
Our world is becoming more...

INSTRUMENTED

INTERCONNECTED
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30 billion embedded RFID tags by 2010

1/2 of all sensors in transportation, facilities
and production equipment are smart sensors

1/3 of the world’s population on the Web by 2011
4B mobile subscribers globally at the end of 2008

37K cyber attacks in the US in 2007; 158% increase
since 2006

15 petabytes of new information generated every day
(8x more than the information in all U.S. libraries)

64B credit card transactions/annum; up 35%



A Dynamic Infrastructure...
enables visibility, control, and automation across all
business and IT assets

DYNAMIC INFRASTRUCTURE

o N
Mobility Facilities Production Technology Communications
Infrastructure Infrastructure Infrastructure Infrastructure Infrastructure
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VISIBILITY — CONTROL —> AUTOMATION

....converged management to deliver
smarter business outcomes
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The IT transformation roadmap for the enterprise
to get to cloud computing Is paved for System z

System z is the
foundation for IBM’s
Project Big Green TCO
results in potential 60-
75% gross cost savings
over 5 yrs through

consolidation

System z provides the
stability and scalability
needed to
accommodate
Transzap’s triple digit
volume growth in a
SaaS environment.

System z in the IBM CIO
BICC private cloud project
will support the largest
centralized Bl private cloud
installation achieving +75%
cost savings over 5 years
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Platform choice — Fit for purpose

Many factors influence a platform selection, making it difficult to present a simple
selection matrix

Time Horizon
Problem Size ‘ ISV Support

\ / Nonfunctional

Deployment
Model Requirements
\ (Availability Scalability,
Security, etc)
Technology
Adoption Power, cooling,
Level - floor space
constraints
Platform / Strategic Direction

i n ndar
Architecture and Standards

Politics TCO Model
Skills

Some factors are specific to each business, others
are common to all and can be generalized
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Application Performance Characteristics — what fits on which platform?

Workload performance varies by application and can be best served by
different platforms or the right mix of multiple platforms

10. CPU Intensive — e.g.
numerically intensive, etc.

9. Protocol Serving — e.g. static
HTTP, firewall, etc.

8. Skewless OTLP — e.g. simple and
predictable transaction processing

Optimal for
7. Java Heavy — e.g. CPU intensive P
JAVA applications System z
6. Java Light — e.g. data intensive java
applications

5. Database — e.g. Oracle DBMS or
dynamic HTTP server

Optimal for 4. Mixed High —e.g. multiple, CPU-intense

th |atf simple applications
S PR 3. Mixed Low — e.g. multiple, data-intense

applications or skewed OLTP, MQ

2. 1/0 Bound —e.g. high 1/0
content applications

1. Data Intensive — large working set
and/or high I/O content applications
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So, what Is the right platform for a dynamic infrastructure?
Golden Rule: A Dynamic infrastructure is
heterogeneous

§ The next generation System z is an

. . . . Intersection point of:

5 A “one size fits all solution” will be _ P _ _
sub-optimized — The leading enterprise computing

o _ platform
§ Optimized infrastructures _
_ _ — Cloud services
— Multiple technologies " _
— Capabilities for a dynamic

— Best *fit for purpose” infrastructure
— Appropriate cost and service

Dynamic
Infrastructure

§ Technology requirements
— Highly virtualized
— Integrated management
— End to End control of applications

§ Cloud computing is a model for a
Dynamic Infrastructure
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The road ahead for Dynamic Infrastructure with
System z

Our goal is to extend mainframe qualities to heterogeneous 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
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Trends and Directions
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The IT model is shifting ... real-time event-driven workloads,
richer content, and modular technologies alter the composition
of systems and how systems are deployed and managed

g\

- N B f
i System z
SSL/XML
Appliances S L
Application
Server

Routers . g u
Switches % i
= g File/Print
’ Caching
Firewall App"ances
Servers
J

Servers
§ 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




Emerging applications . . . with hybrid transactions

Future objectives include complete application integration in an optimal fashion

Evolving & Emerging

General Purpose
Enterprise
systems

Special purpose
systems and
accelerators

Optimized Rt mized for a
a broad se ~ SOA  Traditional ific set of
applicati | WoTkload lications or
e omponents
Or COmpone s ponents

Integration will be critical

Both General and Special Purpose capabilities needed because of increasing transaction variability
18



Next: Coping with physical limits

§ The industry is hitting
fundamental physical limits:

— Size

— Speed of electromagnetic
propagation

— Heat transfer rates

Large CPU speed increases
are a thing of the past, across
the industry

Capacity increases will
increasingly come from higher
n-way, more multithreading,
and NUMA optimization

Demand for lower latency will
drive co-location of hybrid
transaction processing
elements

e=—Single CPU e—n-Way
Speed Capacity

“In terms of size [of /
transistor] you can see that /
' i ' —IOR /
we're approaching the size of ORate /
) ) — Bandwidth
atoms which is a fundamental —/
| Y aud
barrier, ....” —

Gordon Moore, April 2005* T T

* Techworld, Operating Systems and Servers News, 13 April 2005




So what does this mean for future performance?

§ Application and workload requirements are not decreasing
§ Machine generated code
§ Speed of delivery of new app function
§ Low cost code factories

§ More broad design techniques required to maintain physically
consolidated and economic advantages

Base silicon contribution

Innovative design techniques within hardware and lic
Operating system path length assists

Increased compiler investments

Middleware focus on performance improvements
Appliance / Accelerator / Specialty engine assists

w W W W W W

§ IBM goes from sand up to the application.............
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Capabilities for zFuture platform
§ Scalability of SMP Capacity

§ Price/performance improvement

§ Energy efficiency

§ Simplification, modernization, and autonomics
§ Resilience

§ Security

§ Virtualization

§ Maintain and extend system z unique value in hardware
systems design

§ Innovative building blocks for new workload
opportunities

© 2009 IBM Corporation
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ystem z |/O Interface Evolution
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Fabric Convergence (FCoCEE) a Value Proposition vs. Barriers

Servers Multiple Fabrics

One Fabric

o g i i "One Wire”

Value Proposition

§ Lower Cost, Lower Power

§ Less adapters,
cables and switches

§ Improved RAS

§ Reduced failure points, time,
misconnections, bumping, ...

§ Simpler Management
§ Single physical fabric to manage

27

Barriers

§ Customer organizational
§ Server, Network, Storage silos
§ Operational management
§ Quality of service control
§ Security and access control
§ Maturity
§ Standards, technology, management
§ Resiliency and robustness
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» Advanced power and

thermal trending via

Active E
2007 29 | aveeew

* Power Calculator e Improved power-

» Mainframe Gas savings mode for
Gauge unused and idle

* Energy Efficiency processors
Credits/Certificates

* Published typical
energy numbers

Future

* HV DC input power

» Water Cooled Option

* Enhanced Power
Savings for processors
and IO chips

» Add reporting of
humidity and heat load
to water vs. air

* Query Max Potential
Power

» Static Power Saving
mode

» Platform Manager
advanced energy
management

U
)




System z ensemble

System z Future

System z Integrated Systems
Mainframe Management firmware Accelerators

§ 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
between System z
resources and application
serving commodity
devices

§ Providing competitive
price-performance and
improved QoS for
applications with a close
affinity to mainframe data

§ Integrate, monitor,
and manage multi-OS
resources as a single,
logical virtualized
system

§ Single WLM, Security,

and System
Infrastructure Management interface
: across all resources

33



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 Z10 BC
InfoSphere z/OS*
Parallel Sysplex* zIVM*
Power Systems* zZIVSE
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 I/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.
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