Cloud Computing with z/VSE

Wilhelm Mild

IT Integration Architect
IBM Germany
April 10, 2010



Trademarks

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

CICS* IBM* Virtual Image Facility
DB2* IBM logo* VM/ESA*
DB2 Connect IMS VSE/ESA
DB2 Universal Database Intelligent Miner z/VSE
e-business logo* Multiprise* VisualAge*
Enterprise Storage Server MQSeries* VTAM*
HiperSockets 0S/390* WebSphere*
S/390* xSeries
SNAP/SHOT* z/Architecture
* Registered trademarks of IBM Corporation z/VM
zSeries
System z

The following are trademarks or registered trademarks of other companies.

LINUX is a registered trademark of Linus Torvalds
Tivoli is a trademark of Tivoli Systems Inc.

Java and all Java-related trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and
other countries

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

Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation.

SET and Secure Electronic Transaction are trademarks owned by SET Secure Electronic Transaction LLC.
Intel is a registered trademark of Intel Corporation.

ACUCORRP is a registered Trademark of ACUCORP Corporation




IT dynamics today

Globalization and Globally Available Resources
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Rise of social networking and social computing




Infrastructure that is instrumented, interconnected and intelligent.
Infrastructure that brings together business and IT to create new possibilities.

Mobility Facilities Production Technology Communications
Infrastructure Infrastructure Infrastructure Infrastructure Infrastructure
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We need a dynamic infrastructure.
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A dynamic infrastructure is required to address today’s needs...
and lay the foundation for the future.

IMPROVE SERVICE
REDUCE COST
MANAGE RISK

Dynamic
Infrastructure

Delivering superior business
and IT services with
agility and speed.

@ IMPROVE SERVICE

High availability and quality
of existing services today ...

REDUCE COST

Containing operational cost
and complexity today ...

MANAGE RISK

Addressing today’s security,
resiliency, and compliance
challenges ...

. Providing for real-time,

dynamic access
to innovative new
services.

. Achieving breakthrough

productivity gains
tomorrow.

. Preparing for the new

risks of a more
connected and
collaborative world.
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Building a dynamic infrastructure.

Provide visibility, control and automation across
[ Service Management ] all the business and IT assets to deliver higher
value services.

IMPROVE SERVICE
REDUCE COST
MANAGE RISK

Maximizing the value of critical business and

[ Asset Management ] IT assets over their lifecycle with industry
tailored asset management solutions.

Virtualization

Leadership virtualization and consolidation
[ Virtualization] solutions that reduce cost, improve asset
utilization, and speed provisioning of new services.

Energy
Efficiency

Security

Service
Management

Address energy, environment, and

[Energy Efficiency] sustainability challenges and opportunities
across your business and IT infrastructure.

Asset
Management

Business
Resiliency

Information
Infrastructure

Maintaining continuous business and IT

[ Business Resiliency ] operations while rapidly adapting and
responding to risks and opportunities.

] End to end industry customized governance,
Security risk management and compliance solutions.

Helping businesses achieve information
[ Information Infrastructure} compliance, availability, retention, and
security objectives.
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Cloud Computing - the new computing model

An effective Cloud Computing deployment is built on a Dynamic
Infrastructure and is highly optimized to achieve more with less....

CLOUD COMPUTING

I

Reduced
VIRTUALIZATION STANDARDIZATION AUTOMATION L Cost Increased
[ ] Flexibility

...leveraging virtualization, standardization and
automation to free up operational budget for new investment.
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Three Cloud Computing delivery models deliver workload services

| Traditional ¢
enterprise

: T

ST
a2 Tict, -

Private cloud . | Hybrid cloud Public cloud
VWorkloads are prov_ldted ‘ats Internal and external Workloads are provided
behind the firewall methods are integrated

activities/functions

= Clients prefer private clouds - 64% over public or hybrid clouds, however appeal
of public and hybrid cloud is growing.*

= Concerns about security and privacy of company data represent the most significant
barrier to public cloud services.”

| 4

Source: IBM Market Insights, Cloud Computing Research, July 2009. n=1,090
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Cloud computing as Service Provider and User

Cloud service layers

10

Collaboration CRM/ERP/HR

Business - Industry
Processes Applications

Software as a Service

Middleware Web 2.0 Application
Runtime

Development
Database Tooling

Platform as a Service

Data Center

Servers Networking Fabric

Infrastructure as a Service

Java
Runtime

Storage
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Infrastructure as a Service (laaS) contains

Service Provider

11

Server functionality
Networking functionality
Data center functionality
Storage functionality

Servers Networking

Computer Infrastructure Delivery Model
— Elemental technical services, accessing
hardware, e.g. server, storage, network devices

— Access to infastructure stack (OS plus Firewall,
Routers, Load Balancers, etc.)

- Advantage
— Pay per use
— Instant Scalability (up and down)
— Reliability
 Characteristics
— Resources delivered as a service
— Dynamic scaling of infrastructure
— Variable cost s
— Multiple tenants
— Enterprise grade infrastructure

Data Center

Fabric Storage

Infrastructure as a Service
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Platform as a Service (PaaS) contains

12

: : Characteristics
A|_)p||cat|ons * Services to develop, test, deploy, host and maintain
Middleware applications in the same integrated development
Development tools environment

» Web based user interface creation tools
Java and Web 2.0 runtimes « Multi-tenant architecture

* Integration with web services and databases
» Support for development team collaboration
« Utility-grade instrumentation

Middleware Web 2.0 Application
Runtime

Runtime

Development

Database Tooling

Platform as a Service
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Software as a Service (SaaS) contains

*Software Delivery Model

» Service delivered through a browser

* No hardware, OS and software to manage
 Characteristics

= Business processes - Reliability
- Enterprise applications * Instant Scalability (up and down)

. * network-based access to, and management of,
= Collaboration tools - commercially available software

» activities managed from central locations
« application delivery one-to-manymodel
» centralized feature updating,

Collaboration CRM/ERP/HR

Business Industry
Processes Applications

Software as a Service
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Cloud Computing

Delivery of IT hardware, software, and services functions to client hardware
devices over a standard user network, such as the Internet. Users do not
own or control the IT assets used to host these functions “in the cloud”.

= |t is an user experience and a business model

— Cloud computing is an emerging style of computing in which applications,
data, and IT resources are provided as services to users over the web

= |t is an infrastructure management methodology
— Cloud computing is way of managing large numbers of highly virtualized resources

such that from a management perspective, they resemble a single large resource.

This can then be used to deliver services.
Service Consumers

Datacenter
Monitor & Manage Infrastructure Access
Services & Resources = /W
> : 3 . : :
— IT Cloud T
f— . ==__=i= Component Vendors/
i 2ﬁl;::§nzittalog, L Softveare Publishers
Cloud Library s

Administrator I | Publish & Update
\_/y <, Components,

¥ Service Templates
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IT Customers: IT Analysts:

- Flexible pricing - Variable pricing

- Outsourced, on demand - No long term commitments
provisioning - Hosted, on demand

- Unlimited scaling provisioning

- SW developer platform - Massive, elastic scaling

- Flexible - Standard Internet technology

- Abstracted infrastructure
- Service-oriented

Flexible pricing
Elastic scaling
Rapid provisioning

Wwd virtualization

Press: Financial Analysts:

- Pay by consumption - Utility pricing

- Lower costs - Multi-core chips

- On demand provisioning - Hosted, a-a-s provisioning

- Grid and SaaS combination - Parallel, on demand processing

- Massive scaling - Scalable

- Efficient infrastructure - Virtualized, efficient infrastructure
- Simple and easy - Flexible

Source: IBM Corporate Strategy analysis of MI, PR, AR and VCG compilations
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Cloud Computing - Definition from IBM BlueCloud Architecture Board

It is a user experience and a business model

» Cloud computing is an emerging style of computing in which applications, data,
and IT resources are provided as services to users over the network.

It is a infrastructure management methodology

» Cloud computing is way of managing large numbers of highly virtualized resources
such that from a management perspective, they resemble a single large resource.
This can then be used to deliver services.

Datacenter
Infrastructure Access

Services

Monitor & Manage
Services & Resources

Service
Consumers

IT Cloud

Cloud
Administrator

E‘i\fq Component Vendors /

Service Catalog, S X
J Software Publishers

Component
Library

Publish & Update |09
Components,
Service Templates
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The Architectural View of Cloud Computing

Service
Service Request & IT Infrastructure & Application Creation &
Operations Provider Deployment
4 ) [ \ (" h
End User Datacenter Virtual Image
Management
Requests P Infrastructure , J
& Operators Services
Service Catalog,
Component
Library

=

Cloud Administrator

Service Management

Standards Based Interfaces

Optimized Middleware

Standards Based Interfaces

Virtualized Infrastructure

!
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An effective Cloud Computing deployment is built on a Dynamic
Infrastructure and is highly optimized to achieve more with less....

CLOUD COMPUTING

I

Reduced
VIRTUALIZATION STANDARDIZATION AUTOMATION | Cost Increased
[ | Flexibility

...leveraging virtualization, standardization and
automation to free up operational budget for new investment.
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The role of virtualization is expanding
A Dynamic Infrastructure can also provide a great foundation to construct a more efficient
platform for delivering cloud based services

Cloud
Service
Man men
Advanced anagement !
Virtual
Resource Pools
Physical
Consolidation -
B = Always available.
o . .
: I » Elastic scaling.
: : = Pay for use.
= Discover, monitor, « Automated
meter, secure and rovisionin
_ automate deployment provisioning.
= Decouple complexity of virtualized resources. " Simplified user
from scale. = Assure SLA interface.
= Share resources achievement.

" Improve optimally. Optimize service
utilization. Automate workload placement.
" Reduce costs. management. Integrated virtualization

= Lower power
usage.

22

Simplify HA & DR.

management with IT
processes.
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z/VSE participation

»z/VM — Platform Virtualization on System z
= Disk Virtualization (FCP-SCSI) - SVC

» Network Virtualization in System z and z/VM

= Data Virtualization (JDBC VSAM) — Federation Server

23
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New LPAR type for IBM System z10: z/VM-mode
— Allows z/VM V5.4 users to configure all CPU types in a z10 LPAR
= Offers added flexibility for hosting mainframe workloads
— Add IFLs to an existing standard-engine z/VM LPAR to host Linux workloads
— Add CPs to an existing IFL z/VM LPAR to host z/OS, z/VSE, or traditional CMS workloads
— Add zAAPs and zIIPs to host eligible z/OS specialty-engine processing
— Test integrated Linux and z/OS and z/VSE solutions in the same LPAR
No change to software licensing
— Software continues to be licensed according to CPU type

z/VM-mode LPAR —> Dev/Test and Optional Failover Linux Production
z/VSE||z/OS || CFCC || CMS || Linux || Linux ||| Linux|{ Linux || Linux
z/0S and/or z/VSE Production oOooO ooo O O oo oo oo oo oo

z/NSE z/0OS z/0OS CFCC z/NM z/NM
LPAR LPAR LPAR LPAR LPAR LPAR

O00 OO0 ddd [ O00O0O0O000O00 OO0

cP |[cP || cP || cP|]|cCP||zAAP||zAAP| |zAAP| | zlIP || zIP | | ICF | | ICF | [ IFL [ | IFL | | IFL | | IFL || IFL

IBM System z10

24
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= New z/VM V5.4 Function Enhances System Availability
» Users can non-disruptively add memory to a z/VM LPAR

— Additional memory can come from: a) unused available memory, b) concurrent memory
upgrade, or c) an LPAR that can release memory

— Memory cannot be non-disruptively removed from a z/VM LPAR
» z/VM virtualizes this hardware support for guest machines

— Currently, only z/OS and z/VM support this capability in a virtual machine environment
=  Complements ability to dynamically add CPU, 1/0O, and networking resources

Linux| [Linux| |Linux| |z/VSE| |z/VM| |z/OS| |Linux| |Linux

EEm ©O mm mm mm mm oo oo
~ VM UL
LPAR I/O and Network j D D [ D i pa— Dynamically add
Resources Memory M @@ @.4 <— resources to
 EEEEEEEE cPU EEEEEEEEDDDDDE < il ol

Smart economics: non-disruptively scale your z/VM environment by
adding hardware assets that can be shared with every virtual server
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SAN Volume Controller (SVC) creates a
single pool of SCSI disk capacity

Disk storage options include IBM
DS8000, DS6000, ESS, DS4000, etc.
plus qualified systems from various non-
IBM vendors

SVC platform includes both hardware
and software components:

— SVC ‘nodes’ provide redundant
components plus cache

— Systems Storage Productivity
Center (SSPC) software provides
administrative and copy services

Supported in z/VM V5.3 and later, as
well as Linux on System z

Potential benefits include a simpler,
more flexible, less costly disk storage
infrastructure

Learn more at: ibm.com/storage/support/2145

Non-z
z/\'SE| | z/VSE| | Linux || CMS Distributed
z/VNM CP
FBA Spooling
Emulation Paging
|
l SAN with 4|Gbps Fabric

ST

SAN Volume Controller

S s —— — — —
Multi-vendor SCSI disk systems

— I S N T 1 ~—_—
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IT Infrastructure Virtualization and network

Network Virtualization

IBM System z10 BC

27

Production / Dev /Test and Optional Failover
z/VSE| z/VSE|| zZVM || CMS || Linux|{Linux
o000 ooo O O oo oO0gd
z/NM
LPAR
O000000000O
cP || cP | | IFL | wFL | [ IFL || 1FL | | IFL
. IBM System 210 : :

SAN xvlth 4|Gbps [Fabric

SAN Volume Controller (SVC) |
] ] ] ] ] el ——

Multi-vendor SCSI disk systems

N N N v T U
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Data Virtualization
IBM InfoSphere Federation Server

» Integrating at the data layer — Federation of data

— Read from and write to federated mainframe data sources using SQL

— Standards-based access via JDBC, ODBC, or Call Level Interface
Including for VSAM

— Multithreaded with native drivers for scalable performance

— Metadata-driven means...
No mainframe programming required
Fast installation & configuration
Ease of maintenance

— Works with existing and new...
Mainframe infrastructure
Application infrastructure
Toolsets

DB2 UDB VSAM* DB2 Software AG CA
for z/0S DL/l Data* VM/VSE Adabas Datacom SQL
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An effective Cloud Computing deployment is built on a Dynamic
Infrastructure and is highly optimized to achieve more with less....

CLOUD COMPUTING

Reduced
AUTOMATION I Cost Increased
— Flexibility

{STANDARDIZATION}

[ VIRTUALIZATION }
...leveraging virtualization, standardization and
automation to free up operational budget for new investment.
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z/VSE participation

= Subsystem Interfaces in Java
» Data access (JDBC for VSAM)
» FCP-SCSI disk interface for SAN integration

= Security (LDAP, Crypto)

© 2010 IBM Corporation
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Infrastructure

Web - Business Appl. Data / Transaction
Services Services

Directory

Extranets

Application
Servers

Intranets

—

Edge Servers

Presentation
Servers

Internet
—
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*Modern
Applications with
Linux on zSeries

*Most modern
Technologies
interact with VSE
Services

*Modernisation of
IT Infrastructures
using Real-time
access to data

Middleware Relations to z/VSE

Java Platform " z/VSE
IBM WebSphere CICSTS L. | CICSTS
App.. Server Gateway
ma | MQ Server
MQ Series Client
LI7IBZ A |PB2/VSAM/DLI
DB2 UDB
COi’I"ecf | VSAM Data
Host Integrator ” > Libr.
VSE e-business | VSE DL/I
client Connectors
Console
| Power
Redirector Server [ p——
Virt Tape Server Virtual Tape
SOAP ,
Web Services (XML) Web Services

System z

_—,,,e—e—e—e—e—e— ... . . ...
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Real time access to VSE resources
using the Java—Based Connector NSE

| Web Application Server TCP/IP

(usesen] | ...

web client

LIBR

Connector  power
Server

ICCF
Console
*HTML DL/
*Java applet, servlet, EJB, JSP _ VSAM
Connector Client
*JDBC < © '
*VSEScript o mapped files
-

*specialized tools (Navigator,etc.)

VSAM

»real time access to z/VSE resources from remote systems
»new possibilities for leveraging the VSE investment

33
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= Enables users to sign on z/VSE using a single,
comprehensive, corporate-wide ‘Identity
Management’ systems (i.e. IBM Tivoli Identity
Manager, etc.)

= LDAP user-IDs and passwords can be up to 64 -
characters. Helps ovpercome VSE internapl limits ZVSE Va2 = \dentity 'V'aur;jﬂggn ent
— 4 character VSE/ICCF user-IDs cics |3 Gasspords
— 4 and 8 character CICS user-IDs Applications | g Access rights
— up to 8 character Passwords E]
= LDAP sign on sits on top of existing z/VSE [ A

security manager (i.e. BSM, ESM, etc.)

= z/VSE LDAP client can work with common LDAP
servers

— IBM Tivoli Directory server

— z/VVM LDAP server (with optional RACF
repository)

— Microsoft Active Directory, OpenLDAP,
Apache Directory server, Novell eDirectory,
and many others.

= Potential benefits include improved protection,
consistent access rules, ease of use for end-users

user user administrator

Details on Monday, April 12 at 5:30 PM in U3
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An effective Cloud Computing deployment is built on a Dynamic
Infrastructure and is highly optimized to achieve more with less....

CLOUD COMPUTING

[VIRTUALIZATION} + {STANDARDIZATION}

I

Reduced
AUTOMATION Cost Increased
Flexibility

...leveraging virtualization, standardization and
automation to free up operational budget for new investment.
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z/VSE participation

» Prerequisite for Automation is — Monitoring and Control

* The next z/VSE Release will support SNMP based monitoring
and event monitoring with SNMP traps.

=z/NVM Hiperswap
» Participate in HA and failover scenarios (GDPS)
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Linux ina VM

Linux on
System z

IBM Tivoli Monitoring

TEPS

TEMS

i

Network PCs
Linux/windows

z/NNSE

Data Warehouse
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Support for z/VSE as passive guest in z/VM

Heartbeat
XDRHeartbeat

XDR scripts (xdr.*)
cmdreceiver

Heartbeat

XDRHeartbeat
Send Init Event

erpd

reporting
erpd
1 |

VM hcp /vmep  vmlogrdr

1. z/VSE as passive guest under z/VM and Linux Proxy
transparent HyperSwap of disks via z/VM triggered by GDPS

z/VVSE as passive guest for GDPS

communication with GDPS via Linux Proxy only

39
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=With z/VSE you can participate in a Cloud
Computing Environment



Developing the Cloud strategy and implementation plan

Steps to Cloud computing

Workload

Capital

IT Roadmap

Private
‘Cloudl

Financial

Infrastructure

Data
Intensive

. Workload
Architecture
Assessment
((End [  Cloud ) Service )
Users, Services Planning
Operators E-Mail, Software
Software Collaboratio Developmen
Service n t
Role Definition
Access
Cintrastructure ) ||| 2 L

Publishing
Tools

Pre-

Production

Processing

Service
Catalog

Operational
Console

Cloud Platform

J

Service
Fulfillment &
Config Tools

Service
Reporting &
Analytics

Rent

n

VA

Enterprise & Public
Cloud Mix

Enterprise

Implementation
Platform & Computing
Applications  Infrastructure,
Bus
- . .
Sys
m SVStems Storag

Wer ‘-
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Map to Cloud Affinity
Higher Gain ifm Clouds
| or High Demand F i |

I Workloads Amenable to I

Legacy or Highly

Pain of
Cloud
Delivery

High Degree of Workioad
Customization/Configuration

‘Significant
Redesign to Conform to Cloud
Chileciue I

Lower Gain From Clouds

Separate into Architectures

Transaction Processing & Database

«Databass GontricTClouds

:Existing Mainframe Modei

........................

Slower Migration

Analytics and HPC

patabase Centric” Public Clouds (SM{

H H
“Slowar Migratans(kE)s"

“Virtualized Traditional” Private Clouds
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|. Identify workloads
best suited for cloud

Il. Separate workloads
into appropriate cloud
architectures

42

Map to Cloud Affinity

Higher Gain iom Clouds

eeeeeeeeeeeeeeeeeee
eeeeeeee

of Cloud
Delivery

of Cloud
Delivery

| EXAMINE FOR RISK |

TEST FOR STANDARDIZATION

~N

[ IDENTIFY INTEGRATION
REQUIREMENTS

- J

IDENTIFY BW & LATENCY)

REQUIREMENTS

-

Lower Gain From Clouds

| EXPLORE NEW WORKLOADS |

Separate into Architectures

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

“Fit for purpose”

Group workloads based
on similar technical &
service level attributes

Multiple cloud architectures

do & will exist
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Workloads can be classified according to cloud affinity
Higher Gain From External Cloud

.

[ Numerical L Collaboration

[Low Data/Compute]

SME
ERP/SCM/CRM

Data Wareq

busing Web Serving

Start Here

Virtual Desktop

Systems waphc;tgstt)ev t
File & Print J

Numerical
[High Data Transfer]

Higher Pain To
Cloud Delivery

Large Enterprise

ERP/SCM/CRM
& Transaction “Loosely Coupled” Architecture
Processing [ ]“Virtualized Traditional’ Architecture
K / |:| “Content Centric” Architecture

[ ]‘Database Centric” Architecture
_ “Storage - Analytics” Architecture

Lower Gain From External Cloud
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Customer Example: Workload Mapping suggests split of

~60% Cloud / 40% Legacy

Retail applications
(2393 images, +28% of total)

Wholesale applications
(4117 images, +49% of total)

Insurance Applications
(1463 images, +17% of total)

Generic Applications
assumed *500 images, +6%

44

Workload split

20%
Business
Applications

Coll

24%
Business
Applications

Co

30%
Business
Applications

Platform split

+

+

+

+

Migration Analysis

Target platform split

z/OS stack

Unix stack Wintel stack

Non-Cloud
35%

0%

Z/0S

ctack O™ wintel

Other
stack stack
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A practical approach to cloud computing

Condition your existing Define cloud strategy &
infrastructure for cloud roadmap
«Virtualize and automate existing *Assess cloud deployment models,
systems service options and workloads

Add service management, service  *Plan cloud strategy and roadmap
catalog

*Choose initial project

Start with an isolated cloud deployment

*Choose low-risk workload such as test and development

*Standardize applications and systems
Test & Deploy -Deploy self-service portal

Use trusted cloud services to supplement data center capabilities for:

-

-g

e Infrastructure as a Service (laaS)
[ - . *04* *Platform as a Service (PaaS)

Extend & Evolve Software as a Service (SaaS)
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Cloud Computing offers a lot of benefits at a low risk for todays

typical testing environments and economics

» 30% to 50% of all servers within a typical IT environment
are dedicated to test

= Most test servers run at less than 10% utilization, if they
are running at all!

» |T staff report a top challenge is finding available
resources to perform tests in order to move new
applications into production

» 30% of all defects are caused by wrongly configured test
environments

» Testing backlog is often very long and single largest factor
in the delay new application deployments

= Test environments are seen as expensive and providing
little real business value

49

Benefit
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IBM Smart Business Development and Test Cloud Building Blocks

A private cloud—containing system, storage, network and images—is built
at your site and includes:
A self-service portal for catalog-based requesting of test resources

A platform that combines service request management, provisioning and
change and configuration management for an integrated process

Extensible process automation platform

Cloud Service

Management
. ) Dashboard
Configuration,
Monitoring == i Request
Management ;/ e T services
> <

Use
services
Service catalog, I _ \fllrtuallzed
image library infrastructure

| |

| |

H =t | ]
THREN N

Al 2l P O

i

e S
P
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IBM Smart Business Development and Test Cloud Offering

* Creates a more efficient environment that improves
productivity and reduces costs

* Includes an operating system, middleware, storage,
network and virtual images, along with pre-integrated
set of services, from planning through implementation

» Clients can leverage their existing systems or IBM’s
new CloudBurst

opment'and Test

“:‘-,;_Envi'ronm_e' i
" “Inthe Clo

51

Customer Benefits:

= Reduce IT labor cost by 50% +
- reduce labor for
configuration, operations,
management and monitoring
of the environment

»75% + Capital utilization
improvement; Significant
license cost reduction

= Reduce Provisioning cycle
times from weeks to minutes

= Reduce risk and improve
Quality- eliminate 30% + of all
defects that come from faulty
configurations.

© 2010 IBM Corporation




Smart Business Development & Test on the IBM Cloud

52

External beta

B8 181 Smart Business Develo,.,

«

C % hitp://www-949.ibm.com/cloud/developer/dashboard

1 Blade.org - The Sourc... [ ] Ruby on Rails at Drea... ¥¥® SpinFrog's page [ ) IBM Business Transfo... [ ) I8M Standard Softwa...

<]

Development and
Test on the IBM Cloud

Interact with the Development and Test Cloud directly from
IBM Rational tools to quickly create and manage complex
IT topologies. Register or sign in to get started.

IBM cloud news In the cloud

September 27, 2009 July 09, 2009

IBM Advances Researc| h through Cloud Computing to ' [ IBM CloudBurst: Simplifying the IT

Help Solve Real-World Problems environment for better productivity
m

T 1

> O &~

* 27 other bookmarks

Search
e 1@

Get started

Register or sign in to get
started

= Register Now

» Available in 106 countries

* Self-signup, first come-first served system

 Externally routable
» Can use for customer demos

» Can use to help customers experience IBM

software
* http://www.ibm.com/cloud/developer

© 2010 IBM Corporation



Why Cloud with IBM ...

Capabllltles
= Deep business, technical architecture and
infrastructure expertise

* Proven tools, assessments and workshops

= Extensive experience and best practices from client
interactions

= Experiences from our own IBM transformation

= The broadest systems, storage, software and
services cloud portfolio in the industry

IBM Worldwide Resources

= Executive Briefing Centers

Proof of Concepts and Benchmark Centers
Cloud Computing Centers

IBM Research

hitp://www.ibm.com/ibm/cloud/
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