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Linux @ IBM

What is Linux?
“Hello everybody... I'm doing a

(free) operating system (just a
. . hobby, won’t be big and
— Supported by a global Community Linus Torvalds, creator of Linux,

— from the first Internet
— Unprecedented flexibility announcement on August 25, 1991

= Why Linux?
— Single operating system; desktop to mainframe

— Attracting the best technical talent

— Basis for innovation

= Packaged and shipped by distributors

— Red Hat, SuSE, other regional distributors
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Open Source Software
www.opensource.org

open source
= What is Open Source Software?

— Community develops, debugs, maintains
— Generally high quality, high performance software

— The "classic" licenses, GPL, LGPL, BSD, MIT, and Mozilla

« Open Source Initiative now approves 46 licenses
— Business models

= Why does IBM consider it important?
— Customers are asking for it
— OSS is a good approach to developing open standards
— OSS can be a source of innovation

— Decision to use OSS is just another business decision
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Apache usage

Totals for active servers across all domains
June 2000 - October 2003
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Sources of information

* |IBM Redbooks Linux Portal —
www.ibm.com/redbooks/portals/Linux

* Linux Online! - www.linux.org
= Linux Magazine - www.linux-mag.com
* LinuxPlanet - www.linuxplanet.com

= Linux Journal - www.linuxjournal.com

Just Pubhshed LmuxatlBM

Linux Handbook N - [ l
2

- p.7 A Guide to IBM Linux Solutions and Resources

Redbook SG24- 700000
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Linux for business: It all started with cost benefits

[ Year 1
B Year 2
0 Year 3

Linux Windows Solaris

Based on Web deployment experiences of 14 customers
Source - Robert Frances Group - July 2002
www.ibm.com/linux/RF G-LinuxTCO-vFINAL-Jul2002.pdf

but cost alone is not enough...
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OSS/Linux strengths support key customer needs

= Business needs

— Address current budget
challenges

— Enhance security and
privacy

— Improve collaboration of
people and organizations

— Shorten cycle time of
business and IT projects

— Prepare to address
uncertain future needs

— Manage costs and reduce
risks over time
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= OSS/Linux strengths

— Low acquisition and
lifecycle costs

— Open source permits
independent validation

— Open standards enable
interoperation

— Application availability and
scalability

— OSS model relies on user
energy to direct evolution

— Platform stability and lack of
“software monoculture”
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Linux adoption rates around the world

30% -

2001 2002 2003 2004 2005 2006 2007

@ Linux server shipments as a % of total market
@ Linux server revenues as a % of total market

Source: IDC Server Market Quarterly Forecast, April 2003
Note: Does not include servers running downloaded versions of Linux
2003-11

9 zSeries Expo © 2003 IBM Corporation




Linux @ IBM

Linux is an industry-wide initiative
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IBM uses Linux extensively

= 1800+ production servers world-wide

— excludes Research and Development ! —

= A partial list of our internal Linux projects: Home | Produc
— Microelectronics EDGE Application
— Intranet forums
— IBM's On Demand Workplace development
— Security assessments —

— e-mail anti-virus scanners
— Operations: e-hosting and network management
— IBM Standard Software Installer (ISSI)

— Microelectronics 300mm wafer manufacturing
— Manufacturing line Kiosks

Welcome to the IBM Intrane
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IBM sports infrastructure

= IBM hosts international sports events
on Linux servers

— US PGA Tour

— Tennis: US Open, Wimbledon, Roland
Garros, Australian Open

= Web serving on-demand

— Delivery hosted by IBM Global
Services

= Linux provides:

— Ability to handle very high traffic during
live events; high availability; flexible,
cost-efficient platform for hosted
services

zSeries Expo 2003-11
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IBM 300mm wafer facility

Background :

— US$2.9BN 140 000 sq foot facility

— Largest single investment in IBM's history

— Largest private investment in NY state's history

ick
Challenge : oM

— 60 x 60 x 24 x 365 automation §§t:£nf
— 300 machines in constant communication

— Ten fold more complex than normal manufacturing

"... just for fun, we
kept the Linux

The evaluation :

— 90 day test of 3 machines experiment running to
. o _ see what would
+ Windows - degradation in 6-7 days + outages in 10 happen. We finally
* Linux - no issues left it running for 5 months shut it off after 5
. months, and it was
= The proof : still running like a
— Not one single failure to date (18 months) clock.”
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Powered by

IBM’'s On Demand Workplace

= w3.ibm.com
= Knowledge management
= Content collaboration

e-Learning
= Employee self service

m :Alcome to IBM’s On Demand Workplace
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Three main types of Linux usage

= Desktop

* Embedded systems

= Servers J'.
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Linux deployment on servers

Distributed
Ent i
Workload nterprise Linux
Consolidation Clusters
Application Infrastructure
Solutions Solutions
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Infrastructure solutions

= File and print
= Web and application

= Application development

= Content, caching, security

= Advantages:
— Low cost

— Highly reliable

— Turnkey
— Rapid set-up
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Workload consolidation

* Replace many with few
= Optimize assets

= Advantages:
— Reduce costs
— Virtualize servers
— Share resources

— Dynamically manage workloads
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Linux clusters

= Computationally intensive workloads

= High performance computing E
= Horizontal scalability

= Advantages:

— Supercomputing performance
— Choice of architectures

— Cluster software

* Open Source - Beowulf
* IBM Cluster Systems Manager
* Many others
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Distributed enterprise

= Point-of-sale
= Kiosk solutions

= Geographically dispersed

= Advantages:
— Low cost, small footprint
— High reliability and stability

— Secure

— Easily replicated

— Centrally managed
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Application solutions

= IBM and ISV solutions
] ] ] ] ] mmm’
= e-business initiatives IBM Middleware

* Industry applications

= Leverage ISV expertise

= Advantages:

IBM IBM
— Bundled @server / IBM Tivoli  Middleware  CEUUEr

Linux Distribution

middleware / ISV application
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=
=

=
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-

IBM Service & Support

— Optimized solutions

xSeries iSeries pSeries zSeries

— Reduced implementation time
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Fact or fiction: Some myths about Linux

= Linux does not scale

* Linux is not ready for the enterprise
= Linux skills are scarce

= Linux porting is difficult

* Linux lacks business applications

= Linux is not secure
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Fact: Linux sets records in horizontal scalability,
rapidly improving SMP ratios

Supercomputing
MHPCC

MALN IS
COMPUTING CENTER

AL
Y 7777777

WesternGeco . |mpI"OVIng SMP
Scalability

BAMERADA HESS CORPORBTION

R i

ShellfCanada

Seismic Processing
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Fact: Linux is rock solid in many mission-critical
applications

Retail / POS Electronic
Commerce

The World's Online Marketplace ™

CANADAS MICHAEL SMITH

!L"! iurfiJ@!lru!rt

Research

Applications
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Fact: Linux skills are readily available

= |If your programmers know UNIX, they know Linux

= Linux is very popular in higher education

Linux certification programs are available
— Linux Professional Institute
— Red Hat

Linux education is widely available

— IBM Technical Training Services

IBM Linux Centres

= Many users groups provide Linux support

“If your IT organization supports UNIX today, you are well positioned to
support Linux. UNIX skilled programmers can easily and quickly develop
into Linux programmers.“ Harry Roberts - SVP and CIO, Boscov's, Inc.

2003-11 © 2003 IBM Corporation

25 zSeries Expo




Linux @ IBM

Fact: Porting to Linux is easy

= "Several large projects of moving UNIX-based applications
from 100 kloc to 600 kloc have been completed. Most were
completed in about 2 months and only required a smalli
percentage (1% or so) of the code to be modified in any
way."

— SoundView Technology Group, "Linux Momentum in
Europe Appears to be Strong", June 2002

= "Migrating UNIX web servers to Linux is one of the
easiest migration scenarios in the industry.”

— D.H. Brown, "Migrating Mail and Web
Servers to Linux", August 2002

= Porting tools available at
ibm.com/developerWorks
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Fact: 1ISVs adopting Linux
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Fact: Linux is architected for secuirity,
Open Source development enhances it

= The Open Source development process

— Darwinian — structured/disciplined

— Exposed vs. hidden
= The US National Security Agency

National
: Security "Security through
— www.nsa.gov/selinux o obscurit}; is thegmotto
= Linux security web site of yesterday, the
. : slogan of today is
— www.linuxsecurity.com security through
= Common criteria certification transparency.”
— SUSE Linux Enterprise Server 8 certified Margareta Wold,
at the EAL2+ plus level German Minister of

— Red Hat Enterprise Linux 3 undergoing Economy and
evaluation at EAL2 Technology
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“Traditional” view of Linux fit

Transaction
Servers

Data
Servers

p Middleware
.0
oy -'/Birectory
= and
Citizens Security.
Servers
‘ Busme{s =
Partnells (e .
> " Web Web
3 SUPP"“S Presentation * Application
Servers Servers
Employees
)
;
 _—

Storage
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Linux fits everywhere!

Network

zSeries Expo

Middleware

-'/Birectory

and
Security.
Servers

Web )'[=1¢)
Presentation Application

Servers Servers

Storage

Transaction

Servers
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Comprehensive IBM Linux investments

Linux
' Technology Center
Worldwide POYt\gggd(gvelgteers | ay Ce
Competence | ;
Sl .@ente rs .
Al

Linux Sales
Specialists

Linux Whitepapers

- : and Redbooks
Linux . 2 -
Integration ; e : *
Center
a pen Source
‘ 1 Development Lab

Products

)l Linux ibm.com/linux

Linux Enabled Services

Business Partners
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Member of the Linux community
ibm.com/linux/Itc

= IBM well accepted by the Linux community
— 300+ developers world-wide
— 70+ active Open Source projects
— 80% of IBM's contributions are accepted

= IBM engineers leading enterprise Linux focus
— Deeply involved in Linux kernel development

— Motivated community to focus on addressing
scalability and threading issues

— Defect support for a set of core Linux packages

— Led formation of Linux Test Project to validate
reliability, robustness, and stability of Linux

— Key participant and contributor to the "Carrier
Grade Linux" project at the OSDL

zSeries Expo 2003-11
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OSDL Carrier Grade/Data Center Linux project

www.osdl.org

= Obijectives:
— Provide value of Linux - speed, cost, flexibility
= Roadmap to make Linux "carrier grade"

— "Harden" Linux to meet the stringent requirements for telecom
network infrastructure solutions

- High availability (zero downtime)

- Rapid failover (switch in milliseconds)

+ Real-time performance (fast, predictable)

* Online/concurrent service/update (no network disruption)
+ Robustness, scalability and performance validation

= Working with partners to deliver complete solutions
— Open Source community
— Linux distributors
— Middleware and network application software vendors }
— Network equipment providers

-~

o e

2003-11 © 2003 IBM Corporation
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IBM Linux portal

ibm.com/linux

-+ Select a country

Linux at IBM
Solutions
Industries
Medium business
Developers

Fervasive

FartnerWorld Linux Lens
Education

Geographies
Downloads

Events

Sernvices

Mews

Case Studies

Linux links

Archive

What's Mew

34

Support & downloads

Home Products & services My account

Linuxat IBM

Stable, secure, scalable and powerful, Linux is one of the cornerstones of the
an-demand operating environment. IBM is a recognized leader in the Linux
community and the premier provider of end-to-end Linux solutions:
Linux-ready hardware, software and support. All in one place. On demand.

-+ Stay informed of all the latest developments with The Linux Line.

Featured topics and solutions Linux Hardware

= Linux on @& server

Linux and PGA TOUR
Linux Yirtual services enables the PGA = [BM Linux Clusters
TOUR's TOURCast, a realime online event
Senice -+ Storage products
@ Lotus Linux desktop products emerge + Personal Systems
Lotus now provides collabaration on the Linux
deskiop Software for Linux
USA TODAY cover story
@ Linux took on Microsoft and won big in Munich = IBIM software

-+ Partner software

zSeries Expo

2003-11

WHAT WOULD
¥OU TEACH HIM?

Featured Event

= Linux World
Conference & Expo
Frankfurt - October
27-29, 2003

-+ Database Trends and
Applications

© 2003 IBM Corporation

Linux
hardware,
software,
services and
more

Linux
features and
analyst
reports

IBM and
industry
news

Linux
resource
partners and
solutions

Perspectives,
solutions and
offerings, key
alliances

Subscribe to
our
newsletter:
"The Linux
Line"




Linux @ IBM

developerWorks Linux zone
ibm.com/developerworks/linux

search for:

Use +-()""

IBM home Products & services Support & downloads My account

Select country f region daualgpnggrl{g
Lin“x Site map Feedback % My profile
< developerWorks
. . . @ Get started with Linux
Linux Build a router on Linux _
R Follow aleng with internetworking specialists 9 Tutorials o
00lS and products Dominique Cimafranca and Rex Young as they set @ Software Evaluation Kit
Code and components up Zebra, software that emulates Cisco routers on @ CDs and downioads
Projects # Linux (Articles) g Submit content
W Redbooks
Education and events = Build grid apps with PEG: Take this free tutorial to learn about Python @ developerWorks journal
Articles, columns, tips Extensions for the Grid (PEG), a suite of Python interfaces to existing grid =~ @ IBM developers store
E support libraries and systems. (Education) (U5, only)
Special offers =+ Crucial Linux details: Learn the ins and outs of using USB devices, Newsletiers —
setting up secure shell (ssh), and using and canfiguring MFS servers =ubscribe to dW's FREE
News and clients in the latest LPI certification prep tutorial. (Education) weekly newsletter:
Felated links ) i i ) ) -
-+ Build Python grid apps with Globus: Want to use Pythan as an interface |vu:|ur e-mail (Eg.l
to the grid? In this tutorial, learn how to build arid applications using the r =
More technologies pyGlobus commodity kit with the Globus Toolkit. (Education) Text — HTTL
Grid computing ~+ Meet the new kernel: The new stable kernel promises faster, more
Java™ technology scalable, and more reliable performance across more platforms. Look at
Open source projects some ofthe big and small changes to come in Linux 2.6. (Aricles)
Security -+ Boot faster: Learn how to start independent services in parallel to avoid
T e e the one-at-a-time sequence that typically hogs down the Linux boot
process. (Aricles)
Web services
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IBM hardware for Linux

ibm.com/eserver/linux

IBM @server zSeries

ibm.comy/storage/linux

IBM @server Clusters

— Hundreds of Linux servers — Component integration
— Simplified management — Speed to market

— Reduced cost of ownership

IBM @server iSeries

— Up to 31 Linux partitions
— Integration with OS/400
— Resource sharing and

management
IBM @server pSeries

— Linux LPARs on Power4

— XSeries rack optimized servers
IBM @server Blades

— High density servers

— Integrated shared components
IBM Intellistation

— High-end Linux workstations
IBM Retail Store Solutions

— Linux affinity in AIX 5L — Point-of-sale
— Multi-platform flexibility — Kiosk solutions

IBM @server xSeries

— X-architecture innovation
— Operating system freedom of

choice

IBM TotalStorage
— Enterprise Storage Server
— FASLT Storage

— Affordable, scalable, reliable — LTO and Magstar tape

36 zSeries Expo
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Linux @ IBM

IBM software for Linux
ibm.com/software/linux

= Solutions available across all product lines

— WebSphere - middleware, application server, e-business, and
infrastructure software

— DB2 - database software

— Lotus - collaboration and messaging software

— Tivoli - system and storage management software
— Rational - software development tools

= Over 200 IBM software products available today on Linux

= Linux editions of software products are available the same
day as all other platforms

= Primary software solutions to be available on Linux
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Linux @ IBM

IBM Global Services for Linux
ibm.com/linux/services

High performance cluster integration services

Enhance your e-business with Linux solutions

SupportLine for Linux - unmatched 24x7 remote support
— Fast and accurate problem resolution

— Helpful, skilled IBM services specialists to supplement your
internal staff

— Electronic support and problem submission that saves you time
and allows you to track open support issues

Middleware enablement services for Linux

IBM e-business Hosting

IBM Technical Training Services
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IBM support structure for Linux

39

Call flow / problem
ownership

zSeries Expo

Debug / defect resolution resources

Testing and patch
distribution

|

Level 3 — Linux
support team

I

Linux distribution
partners

Linux Technology
Center

Open Source
community

2003-11

IBM development
resources
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IBM alliances with Linux distribution partners

40

Red Hat O
By redhat

— Customers may purchase the full suite of Red Hat
products from IGS

— Red Hat Enterprise Linux 3
www.redhat.com/software/rhel

SuSE wmp.v change

— Customers may purchase SLES from IGS sSuse

— SUSE Linux Enterprise Server 8
www.suse.com/us/business/products/server/sles

Cross-platform support of the IBM @server family for
either Red Hat or SUSE distributions

Customers can obtain remote technical support from IBM for Red
Hat or SUSE
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Linux on IBM @server zSeries

ibm.comy/zseries/linux
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Linus Torvalds on Linux and IBM
San Jose Mercury News - July 4, 2004

= Q: Did it surprise you that IBM, this big giant company,
embraced Linux?

A: | always thought IBM was interesting. Early on in 1998
and 1999, a lot of people were going through the motions of
embracing Linux. They would mention it in a press release.
But IBM always followed through. Because | was never
interested in the commercial market, | never found fault with
how people used Linux there. / enjoyed that IBM started
porting Linux to the S/390, found that hugely amusing. |
thought, OK, somebody has done a few too many drugs. But
it ended up being a master stroke. The people who started it
just did it because they found it interesting. It ended up
working out really well.

zSeries Expo 2003-11 © 2003 IBM Corporation
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What is Linux on zSeries?

= A native zSeries operating environment
— Pure Linux, an ASCII environment
— Exploits IBM zSeries hardware
— Linux for S/390 - 32-bit
— Linux for zSeries - 64-bit
— Not a unique version of Linux

= zSeries application sourcing strategy

— The IBM commitment to z/OS is not affected by this Linux
strategy

— zSeries customers are offered additional opportunities to
leverage their investments through Linux

— New doors are opening for zSeries customers to bring Linux-
centric workloads to the platform

zSeries Expo 2003-11 © 2003 IBM Corporation
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Why Linux on zSeries?

1. Increased solutions through Linux application portfolio

2. Large number of highly skilled programmers familiar with
Linux

3. Integrated business solutions
— Data richness from zSeries
— Wide range of Linux applications
4. Industrial strength environment
— Flexibility and openness of Linux
— Qualities of service of zSeries

5. Unique ability to easily consolidate large number of servers
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What is different about Linux on zSeries?

= Access to zSeries specific hardware
— Crypto support — PCICA, CPA

— Traditional and Open /O subsystems

» Disk — ECKD or SCSI (on a SAN)
« Tape — Magstar or LTO

— OSA-Express for very high speed communication between
TPF, z/OS and Linux

— HiperSockets for ultra-high speed communication between
z/OS and Linux

= z/VM aware
— Enhanced performance
— System management tools
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Suggested reading

= Linux on the Mainframe

— Chapters

* Linux on the Mainframe - an
Introduction

 Planning for Linux
* |s Linux on the Mainframe for Me?

+ Making the Most of Linux on the
Mainframe

* Running Applications
— Publisher: Prentice Hall

— ISBN: 013101415

= IBM Redbooks
— Ibm.com/redbooks

zSeries Expo

[ ]

Linux
on the
Mainframe™

Leverage Linox on the mainframe for 2 true business advantage
Covers zSeries” and 5/390° malaframes
Cantains over 100 pages of refereace material

Inclodes detailed examples aad maximization techalques

JOHN EILERT
MARIA EISENHAENDLER
DOROTHEA MATTHAEUS
INGOLF SALM
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Discrete vs. consolidated

Discrete servers Consolidated solution
Larger support staffs are required to Smaller support staffs are required
maintain servers and network gear to maintain 1 or 2 servers

‘ Disaster recovery very difficult for large / | Disaster recovery very easy for \
complex server farms virtual server farms
Lower hardware reliability Higher hardware reliability
Software resource must be duplicated Software resource shared among
for each server virtual servers
Higher software application cost due to | Lower software application cost due
more hardware processors to fewer hardware processors
Failover is provided by additional server | Failover is provided by virtual
hardware in "hot standby mode" server in "hot standby mode"
Discrete servers may require significant rseequ\ji?’; ?rrl\icrlﬂcrjrgl( ;é?,&i?zsg?a)srtem
amounts of power and floor space space
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Linux @ IBM

Operating environments for Linux on zSeries

rocessor complex devoted to Linux
ztical in most cases, not available on z990

= Logical Partitions (LPAR)

— Hardware partitioning enabling up to 30 “logical partitions” each
of which runs a separate operating system — traditional
operating systems and Linux

= Virtual Partitions (z/VM)
— zSeries virtualization technology

— Support for large numbers of Linux images with rich system
management capabilities

— Very flexible, great for server consolidation
— Best RAS characteristics

2003-11 © 2003 IBM Corporation
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zSeries Integrated Facility for Linux

= Additional engines dedicated to Linux workloads
— Supports z/VM V4, Linux for S/390 and Linux for zSeries
— Available on 9672 G5/G6, Multiprise 3000 and zSeries
— IFLs on "sub-uni" systems run at full speed!

= Traditional zSeries software

charges unaffected

— IBM zSeries and S/390
software

— Independent Software

Vendor products

CPO | |CP1 | [CP2| [CP3 | |CP4 CP5

= Linux and z/VM charged

Only against the IFLs Standard Processor Engines
zSeries Server

IFL Engines
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ZzINNM Version 4

Combination of hardware, firmware, and software
— Over 35 years of development experience
Supports ten to hundreds of images, depending on workload

Supports Linux for S/390 guests on 9672 G5/G6 and
Multiprise 3000

Supports Linux for S/390 and Linux for zSeries guests
concurrently on zSeries

z/Architecture exploitation

Extensive systems management software from IBM and ISVs
— Computer Associates

— BMC
— Linuxcare

zSeries Expo 2003-11 © 2003 IBM Corporation
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The value of z/VVM for Linux

= Enhanced performance, growth and scalability
— Server consolidation enables horizontal growth
— N-tier architecture on two tiers of hardware
— Extensive support for sharing resources
— Virtual networking
— Effective isolation of Linux images, if required

= Increased productivity
— Development and testing Server farms
— Production support

= Improved operations
— Backup and recovery
— Command and control
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Linux @ IBM

Application serving with Linux on zSeries
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Linux @ IBM

Linux on zSeries for developers

developerWorks
— Dedicated "Linux Zone"
— ibm.com/developerworks/linux

Linux Application Tools
— ibm.com/zseries/os/linux/Idt/

zSeries Linux Community Development System
— ibm.com/zseries/os/linux/lcds

Speed-start your Linux application

— Linux Software Evaluation Kit

— Full function, market-available products

— ibm.com/developerworks/offers/linux-speed-start

Speed-start your Linux app Eﬂﬂ?al
you® |
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ISVs for Linux on zSeries
iIbm.com/zseries/solutions/s390da/linuxproduct.html

= End of 2001 - 59 ISVs with 114 applications

= End of 2002 - 133 ISVs with 252 applications

= An increase of over 220% in ISVs and applications in 2002!
= Currently 171 ISVs with 353 applications

= Resources for ISVs
— Solution Network for Linux at ibm.com/servers/enable/linux

— IBM Solution Partnership Centers at
www.developer.ibm.com/spc

— Linux on zSeries Developer Relations at
www.developer.ibm.com/zseries/linux.html

Data current as of September 25, 2003
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Linux: Ready for the enterprise

= Reduces customer costs Jim Elliott, Advocate

« Increases freedom of IBM @server Strategic Initiatives
choice IBM Canada Ltd.

; - ji lliott .ibm.
= Fosters innovation jim_elliott@ca.ibm.com

= Promotes a culture of open
standards

= Rewrites the rules for
operating systems

LINUX. THE FUTURE IS OPEN. - — ) T
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Notices

= © Copyright IBM Corporation 2000, 2003. All rights reserved.

= This document contains words and/or phrases that are trademarks or registered trademarks of the
International Business Machines Corporation in the United States and/or other countries. For
information on IBM trademarks go to ibm.com/legal/copytrade.shtml.

= The following are trademarks or registered trademarks of other companies.

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

— UNIXis 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.

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

= Notes:

— This publication was produced in the Canada. 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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