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Multi-Arch History

Previously

A cluster was required for each architecture

Which complicates: 

1. Delivery of solutions requiring multi-arch

2. Migration to alternative architectures

4.14 Control Plane must reside on x86

4.15 Control Plane may reside on Power

Now

Single cluster supports multiple architectures

UKI Brunch & Learn / © 2024 IBM Corporation



Multi-Arch History
GA on Power Nov 2023

Red Hat OCP 4.14 Release Notes

– https://docs.openshift.com/container-platform/4.14/release_notes/ocp-4-14-release-notes.html 

Multi-Arch available on Power with OCP 4.14

– https://www.linkedin.com/posts/chapmanp_openshift-container-platform-414-release-activity-
7125400057436073984-68Ju?utm_source=share&utm_medium=member_desktop 
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IBM & Power 
Strategy

https://landscape.cncf.io/ 

Refactor Core Apps  
to New Microservices

Refactor ISV or 
Custom Core Apps 
to Microservices

2

3

Surround Core Apps 
and DBs with New 
Microservices

1

UKI Brunch & Learn / © 2024 IBM Corporation
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Multi-Arch Simplifies DevOps

Developer 1

Developer 2

Developer 3

Source Code 

Repository

Build on separate OCP clusters for 

each architecture

Test Release to container 

repository (arch. specific)

Use on Architecture 

specific Cluster

Single 
Manifest

Outcomes

B
e

fo
re

 M
A

C
W

it
h

 M
A

C

Source Code 

Repository

Build on single Multi-architecture 

(MAC) based OCP cluster

Test on single MAC 

cluster

Single release to Multi-arch 

container repository

Use on Architecture 

specific or MAC cluster

Developers

Before MAC

• Not as easy to be 
deterministic when 
there are 3 paths

With MAC

• Improved productivity 
(for devs, co-creation)

• Faster iterations which 
leads to faster releases 
and time to market

• Supports deterministic 
properties
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Cost OptimisationMigration between Architectures
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• sock-shop front page 

screenshot

• This is what we are 

going to install

Sock-Shop 
Website

UKI Brunch & Learn / © 2024 IBM Corporation
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• I’ve forked the 

project to my 

repository in GitHub 

repository

• https://github.com/p

aulchapmanibm/sock

-shop-

demo/tree/main 

Available 
from GitHub

UKI Brunch & Learn / © 2024 IBM Corporation

https://github.com/paulchapmanibm/sock-shop-demo/tree/main
https://github.com/paulchapmanibm/sock-shop-demo/tree/main
https://github.com/paulchapmanibm/sock-shop-demo/tree/main
https://github.com/paulchapmanibm/sock-shop-demo/tree/main
https://github.com/paulchapmanibm/sock-shop-demo/tree/main


13

Applications

• front-end

• orders

• payment

• User-db is supported by 

power ppc64le overlay, 

otherwise is Intel only. 

• catalogue catalogue-db 

is supported by Power 

ppc64le overlay, 

otherwise is Intel only. 

• cart

• shipping

• queue-master

Application 
Architecture

UKI Brunch & Learn / © 2024 IBM Corporation
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• Users connect and 

log in via HTTPS

• NFS Storage

• Images are stored in 

Quay

Microservice 
Connections

UKI Brunch & Learn / © 2024 IBM Corporation
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• Images are located in 

PowerCloud Quay 

repository

• https://quay.io/organ

ization/powercloud 

• Filter by sock-shop

• Note images for

• ppc64le

• arm64

• s390x 

• amd64

Images 
from Quay

UKI Brunch & Learn / © 2024 IBM Corporation
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• Install git

• Install Kustomize

• Install OC – At the 

same level as the 

OpenShift cluster

• 4.14 for x86 Control 

Plane

• 4.15 for Power 

Control Plane

Install 
Prereq’s

UKI Brunch & Learn / © 2024 IBM Corporation
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• Clone sock-shop 

project from GitHub

• Add application 

secrets

Clone & 
Configure 
Project

UKI Brunch & Learn / © 2024 IBM Corporation
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• Log into OCP 

Console

• Select copy login 

command

• Select Display Token

• Copy & Paste OC 

login command into 

CLI

CLI Login

UKI Brunch & Learn / © 2024 IBM Corporation
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• Change to sock-

shop-demo 

directory

• Deploy sock-shop 

application to 

OpenShift

Deploy 
Solution

UKI Brunch & Learn / © 2024 IBM Corporation
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• Select Topology 

from OCP Console

• Note that dark blue 

circles indicate that 

Pod is stable. Light 

blue indicates 

building, and red a 

problem

View 
Topology

UKI Brunch & Learn / © 2024 IBM Corporation
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• You can access the 

application by 

selecting the open 

URL icon from the 

front end 

microservice

• Or you can use CLI 

to open the URL and 

paste into your 

browser

Access 
Application

UKI Brunch & Learn / © 2024 IBM Corporation
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• Login or register as 

desired

• You will see you 

username in the top 

right of the screen 

once logged in

Login or 
Register

UKI Brunch & Learn / © 2024 IBM Corporation
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• Select options and 

apply

• Holy socks are very 

popular, but 

expensive at $99

Search 
Catalogue

UKI Brunch & Learn / © 2024 IBM Corporation
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• Select Add to cart

• Note that three 

items have been 

added here

• Select Cart to view 

all item details

Add to and 
View Cart

UKI Brunch & Learn / © 2024 IBM Corporation
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• Add details 

• Update

Add 
Payment

UKI Brunch & Learn / © 2024 IBM Corporation
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• Add details

• Update

Add 
Address

UKI Brunch & Learn / © 2024 IBM Corporation
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• Note that order was 

declined as invoice 

too high

• Removed two items 

and updated the 

cart

• Proceeded to 

checkout, which was 

successful this time

Proceed to 
Checkout

UKI Brunch & Learn / © 2024 IBM Corporation
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• View order

• and invoice

View Order

UKI Brunch & Learn / © 2024 IBM Corporation
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• oc get nodes

• Shows type of Node

• oc get nodes –o wide

• shows which arch

• ppc64le 

• or x86_64

Review 
Nodes

UKI Brunch & Learn / © 2024 IBM Corporation
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• oc get pods

• You can also specify 

to show Pods 

running on 

particular Worker 

Nodes

• In this case;

• worker-0 is ppc64le

• worker-a-0 is x86

• Or specify a pod to 

determine which 

Node (and 

architecture it’s 

running on 

Review 
Pods

UKI Brunch & Learn / © 2024 IBM Corporation
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• Front End is hosted 

by x86 worker-a-0

• Cordon x86 Node

• Scheduling is now 

disabled on x86

Cordon 
Nodes

UKI Brunch & Learn / © 2024 IBM Corporation
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• Front End is hosted 

by x86 worker-a-0

• Delete Front End, 

forcing restart on 

Power

• Front End is now 

running on Power 

Worker Node

Move from 
x86 to Power

UKI Brunch & Learn / © 2024 IBM Corporation
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• Scheduling on x86 is 

disabled

• Uncordon x86 Node

• X86 Nodes is now 

schedulable again

Uncordon x86 
Node

UKI Brunch & Learn / © 2024 IBM Corporation



Add the `nodeSelector` field and add an architecture limitation using a `Node` label:

For each Pod… it directs the workload to the node that matches the architecture.

https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/01/09/multi-arch-compute-node-selector 

Use: Node Selectors

nodeSelector:
node.openshift.io/os_id: rhcos
kubernetes.io/arch: amd64

nodeSelector:
node.openshift.io/os_id: rhcos
kubernetes.io/arch: ppc64le

UKI Brunch & Learn / © 2024 IBM Corporation
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Node affinity is a property of Pods that attracts them to a set of nodes (either as a preference or a hard 

requirement). Taints are the opposite -- they allow a node to repel a set of pods.

Tolerations are applied to pods. Tolerations allow the scheduler to schedule pods with matching taints. 

Tolerations allow scheduling but don't guarantee scheduling: the scheduler also evaluates other 

parameters as part of its function.

Taints and tolerations work together to ensure that pods are not scheduled onto inappropriate nodes. One 

or more taints are applied to a node; this marks that the node should not accept any pods that do not 

tolerate the taints.

This means that no pod will be able to schedule onto node1 unless it has a matching toleration.

Use: Taints and Tolerations

oc adm taint nodes worker-amd-0 kubernetes.io/arch=ppc64le:NoSchedule

UKI Brunch & Learn / © 2024 IBM Corporation

https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/workloads/pods/
https://kubernetes.io/docs/concepts/architecture/nodes/
https://kubernetes.io/docs/concepts/scheduling-eviction/pod-priority-preemption/
https://kubernetes.io/docs/concepts/scheduling-eviction/pod-priority-preemption/


Multi-Arch Tuning Operator
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Installation

Documentation

– https://docs.openshift.com/container-platform/4.14/post_installation_configuration/configuring-multi-
arch-compute-machines/creating-multi-arch-compute-nodes-ibm-power.html 

Cost & Subscription Considerations
• Multi-Arch Compute is included with OCP
• x86 and ARM share Red Hat SKU
• Power & Z have different SKU’s

UKI Brunch & Learn / © 2024 IBM Corporation
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Installation

A simple cluster is installed on a single 
target architecture.

The cluster has a homogenous control 
plane and homogenous compute plane.

Front End is load balanced and 
supported by DNS entries pointing to 
the Ingress/API/MachineConfig Server.

Internet

User Provisioned Cluster

Architecture

bootstrap

Control Plane Compute

master-0

master-1

master-2

worker-0

worker-1

worker-2

Load 
Balancers

DNS

Hostname/DNS

Installation

~45-1 hour post installation

UKI Brunch & Learn / © 2024 IBM Corporation



Post Installation
Multi-Arch Compute

1. Prepare
1. Networking
2. Bastion for Post Installation Support Services
3. Prepare Ignition 
4. Migrate to the Multi Payload
5. Prepare Cluster Services

2. Image
1. Download Architecture specific Image
2. Load Image in Target Platform

3. Ignite Workers
1. Start them up
2. Approve Node Bootstrapper
3. Issue Kubelet Certificate

Start using the new Workers.

Almost always a UPI setup.

With a converged Hyperscaler, single 
service, you can use MachineSets to scale 
up and down.

Step 3 in this case is automated.

Post-Installation

~45-1 hour post installation
UKI Brunch & Learn / © 2024 IBM Corporation



Setup: Automation

The Power Hybrid Cloud team has added three 

main use-cases. We continue to refine these 

repositories to best support our daily CI/QE.

We accept issues/comments/commits on the 

code as we refine it.

Add Power Node to IBM Cloud VPC IPI

https://github.com/ibm/ocp4-upi-compute-powervs

Currently being hardened.

Add Intel Node to IBM PowerVS Workspace UPI

https://github.com/ibm/ocp4-upi-compute-powervs-

ibmcloud 

Add OpenStack Intel Node to IBM PowerVM/PowerVC 

UPI Cluster

https://github.com/ocp-power-automation/ocp4-upi-

multiarch-compute/tree/main 

Work in Progress

45UKI Brunch & Learn / © 2024 IBM Corporation
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Try Multi-Architecture Clusters

47

Would you like to join the Power MAC

Early Adoption Program?

1. Meet with Development

2. Demo

3. 4-week trial environment

4. Provide feedback

Run x86, ARM & Power Containers 

within the same OpenShift Cluster

• Reduces costs

• Enables complex solutions with 

some components that do not run on 

Power, to run on Power

• Enables simpler migration from x86 

to Power

 

– https://www.youtube.com/watch?v=MVrRJzQAJg8   

UKI Brunch & Learn / © 2024 IBM Corporation
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Public Reference- smeup
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Barcelona TechXchange, Jan 2024
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Barcelona TechXchange, Jan 2024

UKI Brunch & Learn / © 2024 IBM Corporation



Agenda

01

02

03

04

05

06

07

08

09

10

52

Multi-Arch Compute History

IBM Power Strategy

Prepare for Installation

Install Multi-Arch sock-shop

Navigate the sock-shop

Review Nodes & Pods

Cordon, Migration Between Architectures

Multi-Arch Compute Installation

Public Reference

Additional Resources

UKI Brunch & Learn / © 2024 IBM Corporation



Multi-Arch Compute - Brunch & Learn

53

Replay of Paul Chapman introducing and demonstrating 

Red Hat OpenShift Multi-Arch with Power to IBM UKI 

Systems, Brunch & Learn attendees. 

Now you can run x86, ARM, Power & Z Worker Nodes in 

the same OpenShift Container Platform Cluster. 

Learn how, why and when to add Power to your x86 

OpenShift cluster. Watch the recorded live 

demonstration, plus links to other recordings. 

Contact me for help using Power with MAC. 

00:00 Introduction 

01:12 Request for customer feedback 

02:38 Demo - Initial microservice solution build 

05:17 Agenda 

06:13 Why Power for OpenShift? 

09:25 What is Multi-Arch? 12:28 Why use Multi-Arch? 

16:07 How to use to use Multi-Arch? 

17:07 Early Adoption Program - Co-Creation Process 

19:04 Demo 

22:37 Thank you, Survey & Contact

– https://www.youtube.com/watch?v=qX23ScHmIoI UKI Brunch & Learn / © 2024 IBM Corporation

https://www.youtube.com/watch?v=qX23ScHmIoI&t=0s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=72s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=158s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=317s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=373s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=565s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=748s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=967s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=1027s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=1144s
https://www.youtube.com/watch?v=qX23ScHmIoI&t=1357s
https://www.youtube.com/watch?v=qX23ScHmIoI


Demonstration of the deployment of the 

open-source Sock Shop e-commerce 

solution using a mix of x86 and Power 

Worker Nodes with Red Hat OpenShift 

Multi-Arch Compute

00:00 Intro 

00:14 Login to OCP GUI 

00:29 OC CLI 

00:37 Initiate build of the Sock Shop project to OCP 

01:10 Review OCP compute nodes using GUI 

01:46 Review sock-shop project using GUI 

02:32 Review micro-service Pod logs using GUI 

03:10 Review compute nodes and micro-service Pods 

using CLI 

05:30 Visit the sock shop, register user, review the 

catalogue, add shipping address and payment details, 

place and view order using the GUI 

08:41 Remove sock-shop project using CLI

 

Demonstration – Deploy Sock Shop to Multi-Arch OpenShift

54

– https://youtu.be/cas4peunaYQ 

UKI Brunch & Learn / © 2024 IBM Corporation

https://www.youtube.com/watch?v=cas4peunaYQ&t=0s
https://www.youtube.com/watch?v=cas4peunaYQ&t=14s
https://www.youtube.com/watch?v=cas4peunaYQ&t=37s
https://www.youtube.com/watch?v=cas4peunaYQ&t=70s
https://www.youtube.com/watch?v=cas4peunaYQ&t=106s
https://www.youtube.com/watch?v=cas4peunaYQ&t=152s
https://www.youtube.com/watch?v=cas4peunaYQ&t=190s
https://www.youtube.com/watch?v=cas4peunaYQ&t=330s
https://www.youtube.com/watch?v=cas4peunaYQ&t=521s
https://www.youtube.com/watch?v=cas4peunaYQ&t=147s
https://youtu.be/cas4peunaYQ


This demo features the use of OpenShift 

Multi-Arch Compute to transfer 

workloads from an x86 Worker Node to 

an IBM Power Worker Node. 

To begin the migration process, I cordon 

both x86 and one of the Power Worker 

Nodes, thereby preventing Pods from 

being scheduled to them. Subsequently, 

I delete the Pods on one of the x86 

Worker Nodes, which are restarted on 

the Power Worker Node. 

00:00 Sock Shop Installation on Multi-

Arch OpenShift 

00:11 Sock Shop Web Site 

00:17 Sock Shop Nodes 

00:49 Sock Shop Pods & Containers 

01:34 Cordon Nodes 

01:54 Delete x86 Pods 

02:12 Pods starting on Power 

03:13 The Sock Shop is fully functional 

again

 

Demonstration    –    Migrating from x86 to Power Worker Node

55

– https://youtu.be/j3SugLx_uQM?si=KBTSrtHxXUhaIaaG 

UKI Brunch & Learn / © 2024 IBM Corporation

https://www.youtube.com/watch?v=j3SugLx_uQM&t=0s
https://www.youtube.com/watch?v=j3SugLx_uQM&t=11s
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https://www.youtube.com/watch?v=j3SugLx_uQM&t=114s
https://www.youtube.com/watch?v=j3SugLx_uQM&t=132s
https://www.youtube.com/watch?v=j3SugLx_uQM&t=193s
https://www.youtube.com/watch?v=cas4peunaYQ&t=147s
https://youtu.be/j3SugLx_uQM?si=KBTSrtHxXUhaIaaG
https://youtu.be/j3SugLx_uQM?si=KBTSrtHxXUhaIaaG
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Demonstration  -  CP4D

– 5-minute MAC use case demonstration 
https://youtu.be/Luo_vbbCt20?si=B5dF1ipiCOFS8sHY 

Demonstration of 
real time fraud 
scoring for banking 
transactions 
seamlessly using 
both x86 and Power 
Worker Nodes 
within a single 
OpenShift 
Container Platform 
cluster.

UKI Brunch & Learn / © 2024 IBM Corporation

https://youtu.be/Luo_vbbCt20?si=B5dF1ipiCOFS8sHY
https://youtu.be/Luo_vbbCt20?si=B5dF1ipiCOFS8sHY


Installation
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https://ibm.webcasts.com/starthere.jsp?ei=1660167


Additional Resources

1. Multi-architecture pipelines for IBM 
Power (Part 1)

2. Multi-arch build pipelines for Power 
(Part 2): Automating multi-arch image 
builds

1. Getting Started -> 
https://community.ibm.com/community/user/powerdeveloper/blog
s/paul-bastide/2024/02/20/multi-arch-compute-getting-started

2. OpenShift Container Platform on IBM Power Systems: Getting 
Started with Multi-Architecture Compute

3. Multi-Architecture Compute: Supporting Architecture Specific 
Operating System and Kernel Parameters  

4. Multi-Architecture Compute: Managing User Provisioned 
Infrastructure Load Balancers with Post-Installation workers
Controlling Pod placement based on weighted node-affininty with 
your Multi-Arch Compute cluster  

5. Invitation to first MAC Early Adoption and co-creation Program (90 
seconds) 

6. MAC Demo - Ecommerce OpenSource Microservice Solution (10 
min) 

7. UKI Brunch & Learn - MAC (25 min) - Session Replay: YouTube 
8. OpenShift on IBM Power - Add Intel worker to Power Cluster

UKI Brunch & Learn / © 2024 IBM Corporation

https://community.ibm.com/community/user/powerdeveloper/blogs/prajyot-parab/2023/11/27/multi-arch-pipelines-for-ibm-power
https://community.ibm.com/community/user/powerdeveloper/blogs/prajyot-parab/2023/11/27/multi-arch-pipelines-for-ibm-power
https://community.ibm.com/community/user/powerdeveloper/blogs/prajyot-parab/2023/11/27/automating-multi-arch-image-builds-for-power?CommunityKey=2d4070a1-ca52-4e83-8efb-02b41c42459e
https://community.ibm.com/community/user/powerdeveloper/blogs/prajyot-parab/2023/11/27/automating-multi-arch-image-builds-for-power?CommunityKey=2d4070a1-ca52-4e83-8efb-02b41c42459e
https://community.ibm.com/community/user/powerdeveloper/blogs/prajyot-parab/2023/11/27/automating-multi-arch-image-builds-for-power?CommunityKey=2d4070a1-ca52-4e83-8efb-02b41c42459e
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/02/20/openshift-container-platform-on-ibm-power-systems?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/02/20/openshift-container-platform-on-ibm-power-systems?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/02/20/openshift-container-platform-on-ibm-power-systems?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/02/20/openshift-container-platform-on-ibm-power-systems?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/02/20/openshift-container-platform-on-ibm-power-systems?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/chandan-abhyankar/2024/03/06/multi-architecture-compute-supporting-architecture?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/chandan-abhyankar/2024/03/06/multi-architecture-compute-supporting-architecture?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/03/21/multi-architecture-compute-managing-user-provision?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/paul-bastide/2024/03/21/multi-architecture-compute-managing-user-provision?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/punith-kenchappa/2024/02/27/controlling-pod-placement-based-on-node-affinity?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://community.ibm.com/community/user/powerdeveloper/blogs/punith-kenchappa/2024/02/27/controlling-pod-placement-based-on-node-affinity?CommunityKey=daf9dca2-95e4-4b2c-8722-03cd2275ab63
https://youtu.be/MVrRJzQAJg8
https://youtu.be/MVrRJzQAJg8
https://youtu.be/cas4peunaYQ
https://youtu.be/cas4peunaYQ
https://youtu.be/qX23ScHmIoI
https://youtu.be/-c2AidCDw3Y
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Thank You

Paul Chapman

IBM, Global Power Modernization Technical Lead

PaulChapman@uk.ibm.com 
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Join us again…

Watch 100+ recordings:

https://video.ibm.com/channel/s4Dub4uP9ku

Register now:

 https://ibm.biz/BdPYQH

More sessions coming…

If you have questions, please contact Paul Bentley bentlep@uk.ibm.com

https://video.ibm.com/channel/s4Dub4uP9ku


UKI Brunch & Learn / © 2024 IBM Corporation



Notices and disclaimers

© 2024 International Business Machines Corporation. 

All rights reserved. 

This document is distributed “as is” without any warranty, either express or 

implied. In no event shall IBM be liable for any damage arising from the use of 

this information, including but not limited to, loss of data, business interruption, 

loss of profit or loss of opportunity.

Customer examples are presented as illustrations of how those customers have 

used IBM products and the results they may have achieved. Actual performance, 

cost, savings or other results in other operating environments may vary. 

Workshops, sessions and associated materials may have been prepared by 

independent session speakers, and do not necessarily reflect the views of IBM.

Not all offerings are available in every country in which IBM operates.

  

Any statements regarding IBM’s future direction, intent or product plans are 

subject to change or withdrawal without notice.

IBM, the IBM logo, and ibm.com are trademarks of International Business 

Machines Corporation, registered in many jurisdictions worldwide. Other product 

and service names might be trademarks of IBM or other companies. A current list 

of IBM trademarks is available on the Web at “Copyright and trademark 

information” at: www.ibm.com/legal/copytrade.shtml.

Certain comments made in this presentation may be characterized as forward 

looking under the Private Securities Litigation Reform Act of 1995. 

Forward-looking statements are based on the company’s current assumptions 

regarding future business and financial performance. Those statements by their 

nature address matters that are uncertain to different degrees and involve a 

number of factors that could cause actual results to differ materially. Additional 

information concerning these factors is contained in the Company’s filings with 

the SEC.

Copies are available from the SEC, from the IBM website, or from IBM Investor 

Relations. 

Any forward-looking statement made during this presentation speaks only as of 

the date on which it is made. The company assumes no obligation to update or 

revise any forward-looking statements except as required by law; these charts 

and the associated remarks and comments are integrally related and are 

intended to be presented and understood together.
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