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Az IT mfrastruktura uzemelteteS| koltsegel elertek
fenntarthatosag hatarait

85% idle 1.5X

Elosztott Az adatmennyiség
kérnyezetekben a névekedés évi 54%
szamitasi kapacitas storage kapacitas
atlagosan 85%-a nem ndvekedést jelent.
hasznosul.

40 billion

A fogyasztasi termékeket
gyartd ipar és kereskedelem
évente 40 milliard USD
veszteséget — az éves
bevétel 3,5%-at — elveszti az
ellatélanc hatékonysagi
problémai miatt.

70¢ per $1

Az IT koltségvetés 70%-a
fenntartasi / Gzemeltetési
koltségekre forditodik, a
fejlesztés 30%-val
szemben.

33%

Az lgyfelek 33%-a
megszinteti az
egyuttmikddést az olyan
partnereivel, amelyeket
biztonsagi szempontbdl
kockazatosnak itél.



Mi jelent a szamitasi felhs — (Cloud computing) ?
Tivoli technoldgiai megoldasok Cloud kdrnyezetben
Elére csomagolt cloud megoldas: IBM Cloudburst
Hogyan tovabb ?



Mit a Cloud Computing?

Felhasznaloi éimény és uzleti modell

= Cloud computing egy olyan feltorekvé IT szolgaltatasi modell, amelyben az alkalmazasok,
adatok és IT eréforrasok gyorsan létrehozhatdk, webes szolgaltatasi ajanlatok
formajaban elérheték, rugalmas arazasi strukturaban hasznalhaték.

IT infrastruktura menedzsment és szolgaltatas biztositasi metodologia

= Cloud computing az a modszertan, amellyel nagy szamu, virtualizalt IT eréforras
egységesen kezelhets, latszolagosan egységes , rugalmasan és dinamikusan
skalazhato szolgaltatast biztositva.

Service Consumers

Datacenter
Monitor & Manage Infrastructure Access
Services & Resources Services
> |

IT Cloud

Service Catalog,
Component /
Library == ==

Component Vendors/
Software Publishers

Cloud

Administrator Publish & Update

Components,
Service Templates
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Ki mit var el a Cloud kornyezetektsl?

— IT felhasznalo IT elemzsk

Ko6zo6s elvarasok
Egyszerd user felulet
Rugalmas skalazhatésag

Automatikus szolgaltatas kiosztas
walizélt kérnyezet

Végfelhasznalék Pénziigyi elemzék

Source: IBM Corporate Strategy analysis of MI, PR, AR and VCG compilations
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M meghatarozasa

= Veégfelhasznaldi szempontbdl a szamitasi
szolgaltatasok legyene elérhetsk a felhasznaldi
eszk0zOk széles skalajan, a technoldgiai
kildnbségek érzékelhetésége nélkil.

= Szervezeti szempontbdl a cloud alapu
szolgaltatasok egyszeréen legyenek létrehozhatok,
az igények valtozasaval legyenek rugalmasan
skalazhatok, igy tAmogatva az lizleti innovaciét és a
gyors déntéshozatalt.

= IT beszerzési és szolgaltatasi szempontbdl a cloud
technologiak megfeleléen hasznalva néveljék az
Uzletmenet hatékonysagat, és csOkkentsék az IT
koltségeket.




Virtualizacio: funkciok és elényok

- - - Virtual
Resources

Sharing

- Resources

Examples LPARs, VMs, virtual disks, VLANs

Virtual
Resources

Aggregation

Examples:Virtual disks, IP routing to clones

Resources

Benefits:  Resource utilization, workload Benefits: Management simplification,
manageability, flexibility, isolation investment protection, scalability
Resource Virtual - Virtual
Type Y Resources Resources
Emulation Insulation
Resource ~
i Type X Resources i Add, Replace, i Resources
or Change

Examples Arch. emulators, iSCSI, virtual tape

Benefits:  Compatibility, software investment
protection, interoperability, flexibility

Examples Spare CPU subst., CUoD, SAN-VC

Benefits:  Continuous availability, flexibility,
software investment protection




Integracid és egyszerasités

A virtualizacié szerepe novekszik ——
Highly Virtualized Data Cer@
Absztrakcio és ersforras pool | e TEnsemblelh
/ Virtual Servers, \ i [HDD: \ [\f: T

Storage, Networks LU 4
A 1Ensemble_\n m—
Green IT

p
Fizikai konszolidacio OO 0EC 95 Hé;,;é;n'b'ue-
K Windows \ Multi-System Virtualization
K Resilience

Security

' Server
Resource
V " Pools
Servrs - A komplexitas és skalazhatésag
-’ o Storage szétvalasztasa
Mamframe or  Networks \_ CHWorks « Integralt, autondm menedzsment
Unix Ser"er" - Dinamikus energia optimalizacié
» Eréforras optimalizacié * Integrélt security
Storage » Egyszerdsitett magas rendelkezésre allas
L|nux S » Egyszertbb telepités

)

« Jobb hardver kihasznalas
* Alacsonyabb energia felhasznalas
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Cloud Computing implementacios peéldak

Public Clouds
(provider)

Private Clouds
(data center)

Hybrid Clouds

‘Services’ as a service

IBM Cloud
technoldgia...
*Tamogatja a teljes
cloud spektrumot.

* képes privat
felhék epitésése,
mikdzben

tamaszkodhat
publikus cloud
szolgaltatasokra.

Infrastructure as a service
(virtualized servers, storage, networking)
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A jové: harom, egyidében létezé szolgaltatasi model

IT terhelések, alkalmazasok egyre inkdbb atkerllhetnek Cloud kérnyezetekre, figyelembe
véve a felhasznaloi igényeket.

Példa:

Service Consumers

B L

Service Integration { ) Service Integration { ) Service Integration

e —— . o

= Mission Critical
= Packaged Apps
= High Compliancy

Enterprise

= Test Systems
= Storage Cloud
= Developer Systems

-

= Variable Storage
= Software as a Service
= Web Hosting

10
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Cloud Computing: fenyegetes vagy lehetéseg?

ClO aggodnak amiatt , hogy az IT makodési kornyezet megvaltozik

= Az (zlet inkabb a publikus cloud szolgaltatasok felé fordul, a belsé IT helye..
= A hagyomanyos IT osztaly kimarad, leépdul.
= Ahogy néhanyan fogalmaznak, a Kilens szerver megoldasok ugyis tulélnek.

CIO ki kell hasznalniuk a valtozas lehetoségét, és nem ellenallni ennek

= Meg kell érteni a cloud architektura elényeit és kockazatait

= Meg kell ismernilk a publikus cloud szolgaltaték képességeit, szolgaltatasaikat a
sajat IT ajanlataikba kell épiteni, ha ez az lzlet szdmara lehetséges.

A Cloud technoldgiat magaban foglalo IT stratégiaval a ClO jobban meg tud

felelni az tGgyfelei igényeinek.

= Noveli az IT lathatésagat, gyorsabb, egyszerbb , olcsébb.

= Atfog6 stratégai IT viziot kdvetel meg, folyamatos fejlédéssel.

= Ndveli a szolgaltatdsok , alkalmazasok, képességek valasztékat.

11



- P

Cloud szolgaltatasok életciklusa
Service Offering
Subscription &

Instantiation

Subscriber

(e.g. Line of

Business)
Service
Offering SLM
Creation &
Registration ( }

Service Catalog
Manager

Subscriber
(e.g. Line of
Business)

Service Template
Definition

Virtualizers (e.g. z/VM)

IBM/ISV /
IT Dept

Virtualizers (e.g. Xen)

Individual Servers Storage Ensembles

.
oS

Virtualizers (e.g. PHYP)

LPAR / VM j

Management

*Create Build- and
Management
Plans for Service
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Manual or
Autonomic
Execution of
Management
Plans
leveraging
Automation
and
Virtualization

Ensure SLA
Conformance

Service
Instance
Termination

Destroy
Service and
free up
resources
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Cloud Computing architektura modell

Service
Service Request & IT Infrastructure & Application Creation &
Operations Provider Deployment
4 N N\ ( N
End User Virtual Image

Management

Requests
& Operators

e
%

tecture c I

Informati

| Glenddsdoretsatarchitecture | (

VA &tanﬂards Eﬂs# lntﬁrzacis

Virtual Resources & Aggregations

\ Storage Virt. / Network Virt.

System Resources

| ) k SMP Servers Blades  Storage Servers Storage  Network Hardware j
\\ > 4
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Mely terhelések mozognak inkabb a Cloud iranyba?

Egyedi virtudlis alkalmazas terhelések

Teszt és Preprodukcids rendszerek

Erett , teljes - csomagolt — szolgaltatasi ajanlatok , mint e-mail és csoportmunka
alkalmazasok. (http://www.lotuslive.com)

Szoftver fejleszts kdrnyezetek

Batch feldolgoz6 job-ok, korlatozott security kbvetelményekkel

Elszogetelt terhelések,amikor az egyes komponensek kdzotti késleltetés nem probléma.
Storage megoldasok / Storage as a Service

Backup megoldasok /Backup & Restore as a Service

Bizonyos adat intenzive terhelések

o1 1401101



Mely terhelések maradnak inkabb a hagyomanyos IT
infrastukturan (jelenleg még)?

Olyan terhelésel, amelyek érzékeny , Uzleti adatokra épilnek.

= HR informacidk — A legtdbb vallalat nem akarja a cimtarakat publikus cloud kérnyezetben
Uzemeltetni.

= Health Care Records — Ezeket az adatokat nem kivénjak megosztani a Cloud szolgaltatéjaval sem

Olyan terhelések, amelyek t0bbszorosen 6sszefliggs szolgaltatasokat
feltételeznek

= Nagy teljesitményid tranzakci6 kezelés

Olyan terhelések, amelyeknek auditalhatéaknak kell lennilk
= SOX elsirasoknak megfelels alkalmazasok

Olyan terhelések, amelyek esetében az alkalmazas licencelése nem tamogatja a
virtualizalt kbrnyezet hasznélatat.

Olyan terhelések, ahol pontos felhasznalasi és visszaszamlazasi elvarasoknak kell
megfelelni

58888

Olyan terhelések, amelyeket mddositani kellene. (e.g. customized SaaS)

15



Implementacio

End )

Users

Service Portal
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) Service Request

Catalog

IBM.IMagyare ??ég:f"a"009

= Konnyen elérheté és hasznalhato Service Request/

Catalog

= Elfedi komplex kiszolgalé infrastrukturat, és a

szolgaltatasokra fokuszal.

= Lehetsvé teszi a standardizalt, és igy olcsé
szolgaltatasok hasznalatat.

= Szolgaltatas mérés és szamlazas

= A terhelés standardizalasa egyszerdisiti az Gzemeltetést
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Provisioning Engine
= Workflows

= Expert Systems

= Scripts

Optional Service
Modules
» e.g. Metering/
Usage Billing,
Monitoring, etc.
M

NS

Virtualized Cloud
Infrastructure




Egy konkret péelda :
IBM Technoloqy Adopter’s Portal (IBM TAP)

100% T

Current
IT
Spend

Without Cloud

New
Development

Software Costs

Power Costs

Labor Costs
(Operations and
Maintenance)

Hardware Costs
(annualized)

With Cloud

Liberated funding
for new
development,
trans-formation
investment or
direct saving

Deployment (1x)

Software Costs

Power Costs
(- 88.8%)

Labor Costs
(-80.7%)

Hardware Costs
(- 88.7%)

Note: 3-Year Depreciation Period with 10% Discount Rate
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Strategic
Change
Capacity

Hardware,
labor & power
savings
reduced annual
cost of
operation

A

| by 83.8%

= IBM TAP idealis korynezet a
privat cloud szolgaltatasokra.

= Virtualizacié és automatikus
provizionalas révén a TAP:

=A szerverek szama 488
szerverrsl 55 —re csokkent.

= Az adminisztratorok szama
15-r6l kettére csdkkent.

=A hardver, energia €s
tuzemeltetési kbltségek
83.8%-al csOkkentek.
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Virtualizacio elényoket teremt...de uj kihivasokat is

Reduce costs 57%

Simplify IT infrastructure and
administration

Increase server utilization

Increase scalability of infrastructure 29%

Enhance resilience and reliability ) . , .,
Mi van az IT kérnyezetben, és mi valtozott?

Improve flexibility to business goals Milyen az IT kérnyezet kihasznaltsdga,

hogyan lehet menedzselni, optimalizalni
a terhelést?

Accelerate Application development
and deployment

Improve application performance

Hogyan lehet a kéltségeket az

Automate IT operations alkalmazasokhoz rendelni?

Hogyan lehet bizonyitani hogy a
felhasznalok azt kapjak, amire
szerzédtek?

Single view on the IT environment

Manage a heterogeneous
server environment

Source: IBM Systems Directions, 2006

“A virtualizacio jo menedzsment nélkll veszelyesebb , mint

egyaltalan nem hasznalni virtualizaciot”-Gartner
Source:http:/www.gartner.com/it/page.jsp ?id=505040

18



Automated Sof
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tware Deployment at Every Level

Tivoli Service Automation Manager (TSAM)

Tivoli
Monitoring

Tivoli
Provisioning
Manager

L[{"[1 [ software

Policy Based Allocation

Composite Application Deployment

Compliance and Remediation

Patch Management

Software Distribution and Content Delivery

Centralized Reporting Capabilities

Virtualization Management

Discovery, Inventory and Remote Control

Bare Metal Operating System Deployment
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Cloud Security : egy egyszerd példa

MA 9, =
D o

Kontrollaljuk a
kérnyezetet!

X helyszinen implementaltuk.
Az Y és Z szerveren fut

A backup makodik.

Az admin fellgyeli a
jogosultsagokat.

Az rendelkezésre allas
megfelels

Az auditorok elégedettek.
A security osztalyt az bevontuk
az Uzemeltetésbe.

Mi mar megvalaszoltuk ezeket a kérdésekek ...

21

HOLNAP

Kié a kontroll?

Hol van?

Milyen szervereken?

Ki menti?

Ki fér hozza?

Mennyire ellenallé?
Hogyan lehet auditalni?
Hogyan tud a security
osztaly beavatkozni ?



Magas szintd cloud security megfontolasok

Szamos vallalat és kormanyzati Terheléseket megosztott
szerv elkerdli, hogy adataikai olyan halézatra és szamitasi
eszkdzOkon taroljak, amelyeket infrastruktdrara iranyitva
nem kontrollalhatnak. megndvekszik a jogosulatlan
A szolgaltatoknak biztositani kell a adathozzaférés veszélye. Az
biztonsagi atlathatésagot. authentikacios és

jogosultsagkezelési
technolégiak fontossaga

A magas rendelkezésre allas meghatarozo.
kulcsfontossagu. Az IT osztélyok
aggodhatnak a kiesé szolgaltatasok
kévetkezményei miatt. A kritikus
alkalmazasok ne fussanak cloud k
O6rnyezetben megfeleléen erés SLA

A SOX , HIPPA kdvetelmények garanciak nelkdl
illetve mas hatosagi elsirasok
megtilthatjak bizonyos
esetekben a Cloud kérnyezetek
hasznélatat, mivel ezek
auditalasa nem megoldott.

A szolgaltatoknak kénnyadi,
atlathato fellleteket kell
biztositani a tizfal és egyéb
alkalmazas biztonsagi
szabdlyok beallitdsahotz, és
menedzsmentjéhez.

22



Az IBM Security Framework
Atfoqo Risk és Compliance Management

IBMEN agyararsZag 2009

= 15,000 kutato, fejleszts, és sepcialista
dolgozik security terileten

= 3000+ security & risk management

szabadalom

= 200+ security ugyfél referencia and 50+
publikalt esettanulmany

= 40+ év sikeres security technolgia zSeries
kOrnyezetben

= $1.5 Mrd. Security forgalom 2008-ban

= Tébb mint 4 milliard security esemeény
feldolgozasa naponta, ugyfeleink részére.

23

IBM Security Framework

SECURITY GOVERNANCE, RISK MANAGEMENT

AND COMPLIANCE

@ PEDPLE AND IDENTITY

@ DATA AND INFORMATION
@ APPLICATION AND PROCESS

@ NETWORK, SERVER AND END POINT
@ PHYSICAL INFRASTRUCTURE

Common Folicy, Event Handling and Reporting

Professional
services

Managed
services

Hardware
and software
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A cloud computing biztonsagi kockazatai
...kozvetlenul megfeleltetheték az IBM Security Framework-nek

IBM Security Framework

SECURITY GOVERNANCE, RISK MANAGEMENT
AND COMPLIANCE

PEOPLE AND IDENTITY

DATA AND INFORMATION
APPLICATION AND PROCESS
NETWORK, SERVER AND END POINT

PHYSICAL INFRASTRUCTURE

Common Policy, Event Handling and Reporting

Professional Managed Hardware

services services and software

Gartner: Assessing the Security Risks of Cloud Computing, June 2008

N

4



Privileged User
Access

@@=

Separation of
administrative and
user roles in a cloud
environment

Cloud Identity
Federation

&l e

Single access method
for users into cloud
and traditional
applications

25

People and Identity

Summary: Access management and single sign-
on solution that manages the difficulty of
executing security policies across a wide range of
Web and application resources. Behaviour may
be controlled by TCIM:

Cloud Use Case: Provides validation and
processing of user identity information. Addresses
the need of authentication of users within the
cloud ecosphere. Defines and manages
centralized authentication, access and audit policy
with access management.

Summary: TFIM enables trust between SOA-
based initiatives by connecting users to services
across business domains and helps enterprises
strengthen and automate user access rights.

Cloud Use Case: In massively parallel, cloud-
computing infrastructures, which involve
enormous pools of external users constantly
logging in to leverage IT services, TFIM’s many
authentication management features deliver
significant business value.

Service Requestor
-
L1}
\
\
\
\
\

Service Provider /
[ 7

R

31 Party
Cloud

Service Requestor

Service Provider

. -
’I \’ )
/4
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Service  Systems and Image
Management ~ Management
N ~ ,l

Service

Management

TFIM

Systems and Image
Management

@

@

Computing
Infrastructure

|

Systems  Storage

Network

Computing
Infrastructure

@

|

Systems  Storage

Network



‘ Data and Information

Segregation

S
Managing shared
data resources
within a multi-tenant

Data Recovery

recovery of data
stored remotely in

26

Data

environment

L

Backup and

the cloud

Summary: Designed to be shared by thousands of
users, the IBM server has security built into nearly
every level of the computer - from the processor to
the OS to the application level. IBM is also an
industry leader in providing storage solutions that
maintain isolation within a multi-site enterprise
infrastructure.

Cloud Use Case: Application isolation, OS
containers, encrypted storage, VLANs and other
isolation technologies can help provide a secure
multi-tenant cloud infrastructur. SAN Management
technics, SAN virtualization may be used.

Summary:Information Protection Services is a fully
managed, utility based service based on usage -
designed as multi-tenant, public cloud, with over
3,400 customers under management.

Cloud Use Case: Remote data protection for
customer datacenters and third party clouds. Data
is automatically backed up to IBM security-rich,
offsite data centers. This pay-as-you-use
subscription service includes hardware, software
and operational support. Tivoli Storage Manager,
Tivoli Fastback, Tivoli CDP may be the technology
beneath.

Service Requestor

AY
ﬁ\ m

\
;
Service Requestorll

IBM.IMagyare ??ég:f"a"009

Service
Management

Systems and Image
Management

Computing
Infrastructure

Systems Storage

Network

IBM Information Protection Cloud

Private
Cloud

;’

| i?..i!é

Enterprise Data Center

Remote recovery site

RDP service platforms



Compliance
and Auditing

Vulnerability and
compliance checking
of cloud applications

Investigative

Ability to inspect and

provider’s logs and

27

=

Support
e S
audit a cloud

records
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Application and Process

Summary: IBM Rational AppScan scans and tests
for common Web application vulnerabilities Computing

including SQL-Injection, Cross-Site Scripting and iness Applications Infrastructure
Buffer Overflow. It may performs automated scans ﬁ

to identify operating systems, apps, and their

respective vulnerabilities. IBM Rational AppScan

Systems  Storage

Network

Cloud Use Case: External or internal testing of

. . . . ISS Vulnerability Scannin
cloud applications and their hosted infrastructure. i 9 m m

Delivered as components for integration into the '
cloud or as a hosted service via-the-cloud.

Summary: The Security Incident and Event
Management enables corporations to compile event

and log files from network applications and operating Computing Infrastructure
systems, as well as security technologies, into one . . B
seamless platform — administered from an easy-to-use

Web portal. % N

Systems  Storage Network Apps

Cloud Use Case: Improves the speed of conducting
security investigation and archives forensically-sound
data, admissible as evidence in a court of law, for a
period up to seven years.

LOG LOG

IBM ISS Security Event & Log Management Services
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Introducing IBM CloudBurst

Designed from client implementations

= For IT executives seeking a breakthrough
in:
* delivery of service
* reduction in cost
« transformation of the data center into a

Dynamic Infrastructure

= A product that integrates service
management software with servers,
storage, and Quickstart services to enable

a private cloud

= “Fit for purpose” based on architectures
required by specific workloads

= Available with several attractive financing
options

29
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Integrated Serwce Dellvery Platform
Integrated, Flexible, Provisioned by Request, “Fit for Purpose” IBM Platform

» Pre-integrated (but
configurable) server,
storage, network

eDeep STG/SWG
integration

= Optimized for efficiency of
specific workloads

¢ “Fit for Purpose” multi-
operating system
environment

» Fully integrated
virtualization and system
management capability

» Business value: flexibility,
platform efficiency,
workload optimization

» Assimilates other platforms

30

I I
X B
1 1 [
¥ E
1
Compute Node | ! E Compute Node || ! SVC

1 1 1

Compute Node i ' | Compute Node i ! Storage
! g U

Compute Node | | E Compute Node | ! E Storage
1 1 [

Compute Node | | ! | Compute Node | ; ! Storage
1 1 1,

Hypervisor

Virtual I/0 Server
(vIOS)
Shared I/0

Hardware System

Integrated IBM
Service
Management

Visibility, Control and
Automation to transform
the assets of a Data
Center into information
that enables efficient
process and compliance
services to the business

Solution Properties
Common User Interface
Common Reporting
Security
Manages Single systems
Scale to complex solutions
Resilience and
Automation
Virtual Image mgmt
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IBM CloudBurst Roadmap
June‘ 2009 Octobﬂ' 2009 1H A2010

~ ~ ~

Extend tariet market to

Extend target market to

Targeted for on-premise

re ;
Core | v

Solution : :
- System X BladeCenter : Sg:::g?eéséaﬁigﬁ{:fr HW; . EXpang HW Plat)‘lgrm t<|>
. owerSystems, iDataplex,
HW; scalable and - GTS CloudBurst Quickstart and System Z
modular Services GTS CloudBurst Quickstart
* GTS CloudBurst + Request, Deploy and Services
Quickstart Services Manage VMWare, KVM or Request, Deploy and
{e ooy e e Hanago e K.
¢ en,orz virtua
Manage VMWare with IT service environments
virtual env,'rlonments management tools Request and reserve
* Energy Utilization « High Availability storage
metrics * Metering and Accounting Cloud Analytics and
« Backup and Recovery * Integration with developer Dashboard capabilities
design tools from Rational Cloud capacity Planning
* Sample images from Integration with Ensemble
Information Management Manager and SSA
Added-Value : N
Components - GTS Cloud consulting - GTS Cloud consulting
: and implementation and implementation
. services services
* GTS Cloud consultin . _
g * Integrated with * Integrated with

and implementation

services WebSphere

CloudBurst

WebSphere
CloudBurst

31
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Koszonom a figyelmet!

Kocsis Zsolt
zsolt.kocsis@hu.ibm.com

32



Trademarks and disclaimers
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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./ Linux is a registered trademark of Linus Torvalds 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. IT Infrastructure Library is a
registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government Commerce. 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. UNIX is a registered trademark of The Open
Group in the United States and other countries. Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both. Other
company, product, or service names may be trademarks or service marks of others. Information is provided "AS IS" without warranty of any kind.

The 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.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and does not
constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including vendor
announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims related to
non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.

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

Some information addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to specific levels of performance, function or
delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented here to communicate IBM's
current investment and development activities as a good faith effort to help with our customers' future planning.

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 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 or performance improvements equivalent to the ratios stated here.

Prices are suggested U.S. list prices and are subject to change without notice. Starting price may not include a hard drive, operating system or other features. Contact your IBM
representative or Business Partner for the most current pricing in your geography.

Photographs shown may be engineering prototypes. Changes may be incorporated in production models.

©|BM Corporation 1994-2009. All rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

Trademarks of International Business Machines Corporation in the United States, other countries, or both can be found on the World Wide Web at



