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Organizations are challenged by the
complexity and cost of delivering

modern applications and generative Al
on-premises
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Only IBM Fusion on OpenShift
addresses these challenges
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watsonx

5 Days Dep[oyment & RedHat Generative Al Solutions
A0% Choosing HW, Getting Datacenter >
and Pre-requisites Ready 0
. y App Modernization
OPENSHIFT —
5 Days Deployment 0 = VM Migration
30% Choosing the right OS and best opansurt VirtuQ(rloly

practices for Software Deployment was AZ 2

25 Days Deployment
30% Deciding the right use case and getting this
working with best performance required

Storage Scale o~ — T =

——_|

gg% o 30 Days High-Level Desigh & Low-level Design N
Testing Application in DR & HA 4




Project Activities that HCI saves you time on: (Hidden

1. Produce high level design on which basis identify hardware, GPUs, specifications for servers, rack layout and

power consumption, heat dissipation and network switches (Leaf and Spine, including High Speed setup).
- _ S
2. Produce low-level implementation design including: Network design with leaf and spine setup (Approx. 6 weeks)

» Storage design

» Reliable HA and DR topology

 Security and key management

 Secure Deployment Design
» Best practices for performance with selected use cases (e.g. as documented in IBM Fusion blueprints)

3. Acquiring Selections, Delivery of Racks, Configure servers with built-in cabling with labels, network switches and storage (if
external) (Approx. 8 Weeks)

4. Test connectivity and any additional testing for performance and availability (e.g. server or network security) (Approx. 4
Weeks)

5. Install OpenShift according to design in 2 with, Secure Deployment, baseline hardening. (Approx. 4 Weeks)

6. Conduct system tests before ready for production use: (Approx. 4 Weeks)
» Test network and storage configuration with OpenShift
- Test HA (Metro DR or Reginal DR) with synchronous or asynchronous replication
» Test DR (application failover) with synchronous or asynchronous replication

7. Testing Applications in HA and DR configuration, performance testing and availability before being ready for production can
take several months on its own. (Approx. 4 Weeks)

8. Customer acceptance testing and handover:



Prolec:t Activities that HCI Saves you time on: (Hidden Backend TCQO)

Business objectve plan Estimated FY 2026-FY 2027 Estimated FY 2027-FY 2028 Estimated FY 2028-FY 2029
IBM Fusion: Tried & Tested (Dedicated i ) .
Developers & Architects WW Teams) Fully Designed for Maximo Use Cases  Fully Designed for Al Use Cases
IBM Factory Installed & Fully IBM Fusion Stage 1 —SSR
Cabled and Tested for End User DC  Deployment & System Ready State Testing, UAT & Production This will be a total of approximately 36 Weeks and converting this
Security by Design & Design Tool IBM Fusion Stage 2 — Build OpenShift to man days which IBM FUSION APPROX. SAVES:
Kits for Scalability & Fusion Cluster Deployment Customer Satisfaction &
| Handover
/ Where we \ One Shop Support for HW & SW IBM Fusion Stage 3 — Maximo Deployment 1 week =7.5 (hrs in a Day) * 5 (Working Days) = 37.5 (Man Hours)/W
are . -~ S Approx. 36 (Weeks) * 37.5 hrs = (1,350 Man Hours) approx. Saved
End User: Modernize ] . ] .. . . .
Infrastructure 1.Produce high level design on which basis identify hardware, GPUs, specifications for
:9*:":““:: Ul:grade servers, rack layout and power consumption, heat dissipation and network switches (Leaf
igh Level Hardware . . . .
and Design (Op-Prem) kand Spine, including High Speed setup). (Approx. 6 weeks). )
End User: Modernize /2 Produce low-level implementation design including: Network design with leaf and spine setup (Approx. 6 weeks) A
Infrastructure * Storage design
For Maximo Upgrade * Reliable HA and DR topology
Low Level Hard » Security and key management
ow Leve a.r ware » Secure Deployment Design
and Design KBest practices for performance with selected use cases (e.g. as documented in IBM Fusion blueprints) /
,E:s:al,ﬁ:o:éw petive: 3. Acquiring Selections, Delivery of Racks, Configure servers with built-in cabling with labels, network switches }
Implementation, | and storage (if external) (Approx. 8 Weeks)
End User: Connectivityy and 4. Test connectivity and any additional testing for performance and availability (e.g. server or network security)
Performance | (Approx- 4 Weeks)
End User: Security By Design 5. Install OpenShift according to design in 2 with, Secure Deployment,
baseline hardening. (Approx. 4 Weeks)
~
6. Conduct system tests before ready for production use: (Approx. 4 Weeks)
Eocjuse I tns » Test network and storage configuration with OpenShift
Ll e « Test HA (Metro DR or Reginal DR) with synchronous or asynchronous replication
\.» Test DR (application failover) with synchronous or asynchronous replication J
f\';‘:'olll’:aet':o:e:':i - 7. Testing Applications in HA and DR configuration, performance testing and availability before being ready
for production can take several months on its own. (Approx. 4 Weeks) e
End User: Customer . E — =_-_-_=
Satisfaction 8. Customer acceptance testing and handover: —_——==T =

G / =,




IBM Fusion Built for Performance as per Use case:

Configure hardware details

[] Client will provide physical rack(s) []
[] Add spine switches []
Add rackmount console kit @@
4]
HA layout
3-Zzone Vv

Rack #1 B Rack 22 B Rack #3 B

Watsonx Solution
DEZ2 Warehouse Solution o

[[] Enable Fusion HCI to be used as a Control Tower @)

- 16 of 16 server slots used
" Control nodes R Settings Worker @
Cores Memory(GiB)
32 e 256
Storage
= 2 - + 32-core storage nodes rag
Drive Type

b 13 - + fd-core storage nodes

7.68TB NVMe PCIes.0
= 0 — + 32-core compute-only nodes Drive Quantity

10
b 0 — + &4-core compute-only nodes
W 0 - + 9155-G03 GPU Nodes
W 0 - + 9156-G04 GPU Modes

Configuration

1x 32-core Control nodes
2x 32-core Storage nodes
13x 64-core Storage nodes

1x 32-core Control nodes
2x 32-core Storage nodes
13x 64-core Storage nodes

1x 32-core Control nodes
2x 32-core Storage nodes
13x 64-core Storage nodes

3x 32-core Control nodes
6x 32-core Storage nodes
39% &64-core Storage nodes

Apply Configuration

Rack #1

Rack #2

Rack #3

Total

Usable cores: 643 VPC, 1286 vCPU
Usable memory: 12716 GIB
Usable capacity: 409 65 TB

Power: 14 44 KW

Weight: 1775.93 lbs, 807 26 kg

Usable cores: 643 VPC, 1286 vCPU
Usable memory: 12716 GIiB
Usable capacity: 409.65 TB

Power: 1410 kKW

Weight: 1735.38 lbs, 788.81 kg

Usable cores: 643 VPC, 1286 vCPU
Usable memory: 12716 GIB
Usable capacity: 409.65 TB

Power: 1410 kKW

Weight: 1735.33 lbs, 788.81 kg

Usable cores: 1929 VPC, 3858 vCPU
Usable memory: 36148 GIB

Usable capacity: 122895 TE

Power: 42_64 KW

Weight: 5246.74 bs, 2384.85 ks

10



Clients buy Fusion for Day 1, Day 2, & TCO benefits that make i1t easy
to quickly deliver a cloud operating model tfor container and VM apps

Day 1

76% Deploy OpenShift Easier,  48% Accelerate App A3%  Accelerate IBM Cloud
Faster, Better Modernization Pak deployments
Day 2

0 0 0
6/ Backup/Recovery HA/DR 4370 Address skills & resource 437 Leverage enterprise-
gaps grade architecture
(. e

Integrated Simplicity , ™

43% Complete solution Cloud Pak,
ISV, OpenShitt, Fusion TCO

/1% One vendor to call = IBM

5270 Slash total cost of ownership
1 Call Support

Client surveys: Percent of respondents



Why Fusion HCI?

Containers

QL

oooooooooooo
............

Virtualization

-

IBM watsonx

RHEL Al

Inferencing at scale

Application modernization

Litt and shitt from OpenShitt running on
top of VMware

Migration from VMware to OpenShift
Virtualization

Control licensing costs
Declarative management
Infrastructure/skills consolidation

Planning / architecture

Size/plan/build/validate an infrastructure
architecture for the target application workloads

Application availability

Architect for high availability, backup, and disaster
recovery in the event of failure or data loss

Velocity

Keep up with the demands of the business by
providing new app environments

Operations / scaling

Quickly adding additional infrastructure in time for
growing workloads and requirements

Platform maintenance

Observability / serviceability / upgrades for the full
platform stack



This i1s why Fusion HCI?

An engineered infrastructure platrorm optimized tor OpenShitt, VM and Al workloads

Opinionated hyperconverged architecture

Automation, validation, hardware redundant infrastructure

Compute/NVMe storage nodes
sl el el Bl

B 32 or 64 core |
& 256/512/1024/2048 GB memory §

- Up to 8 per node
= LA40S or H200

2x 200 GbE redundant storage
network

Otional AFM data accelerator nodes

Accelerate remote queries, S3
object stores, and/ or Azure Blob
* Requires IBM Storage Scale

Optional IBM Storage Ceph Nodes

96/144/192/240 TB raw
HDD for data, SSD for metadata
* External connection only

N

watsonx

S

OPENSHIFT

Deploy in days
vs months

OPENSHIFT

Virtualization

Accelerate Generative Al Solutions
Inferencing, Governance, summarization,
fine tuning

Data Lakehouse modernization

App Modernization at your own pace
IBM Cloud Paks, ISV, Maximo or custom apps

Built-in HA/DR, Backup/Recovery

VM Migration

Removing vSphere/vSAN dependency with
container native storage, Landing Zone tor
Containers

Built-in HA/DR, Backup/Recovery



Hybrid Cloud

Run your workloads wherever they need to run

* Choose the platform of your choice
* Cloud vendor has changed
* Bursting from on-prem to the cloud

* Repatriating to the private data center from the cloud for data sovereignty

vmwadare

[ JIBMCloud (7=) @

IBM Power IBM System Z Bare metal x86




True Hybrid Cloua

OpenShitt makes hybrid cloud easy by providing a consistent
experience wherever it runs

@ O O CmMcowd  (©) @

vmwadare

IBM Power IBM System Z Bare metal x86



Rack reset (2.13 NEW RELEASE)

Reseting Racks

Service node experience tor
resetting Fusion HCI to __ :
factory detaults or starting

Disconnecting network switches

over with OpenShirtt

Resetting storage and hardware
Clear local storage and NVMe d

Validating environment

ster connguration




What NVidia at GTC thinks about IBM

<A NVIDIA

"Working with IBM and NVIDIA, early results show we can refresh global operations
data in minutes at reduced cost—making a capability that can be turned into
tangible business impact in areas such as manufacturing or warehousing.”

Order-to-Cash Data Mart
Updates 3 min va 15 min

Data Emphines:
s:velox  Spoik.
NVIDIA cuDF

Open Formals!

I'._IEI"U

NVIDIA A100

MORE VIDEQS IBM Storage Scale

MVIDIA

Catch all the highlights and announcements from NVIDIA CEO Jensen Huang's keynote. He'll cover thE[ P J
=% Ask Al

latest advancements across the full Al stack, from accelerated computing and Al factories to open

i




Al Platform

Get started fast and
iterate fast

GenAl

- Prepare for Inferencing Bes

Storage

- minimize data movement
Container Aware Storage (CAS)
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Cluster Vending Machine

Empower developers to
Innovate faster

(=]
(=]
(=]

Cloud on Prem
Q Container Ready
Business Continuity

HA/DR
Backup/Restore
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Cloud on Prem
Backup/Restore

HA/DR
- Accelerate Modernization

- VM Migration platform

- Landing Zone




Al Platform

(Get started fast and
Iterate fast

Cluster Vending Machine

Empower developers to
Innovate faster

=====. VM Migration platform

=] Accelerate
--------- modernization

22



Introduction to
containers and

OpenShitt Cloua
Plattorm



Containers



Containers Enable Immutable Delivery

Build once... run
anywhere

* The same binary that a developer runs on
their laptop, runs in production

» All dependencies are package in the container

» Facilitates rolling updates with immediate roll-
back

» Consistency limits side-effects



The pertect storm

Cultural Change
Automated Pipeline
Everything as Code
Immutable
Infrastructure

_oose Coupling/Binding
RESTful APIs

Designed to resist
failures

Test by break / fail fast

Microservices

AGILITY

Containers

Portability
Developer
Centric
Ecosystem
enabler
Fast startup

26



The pertect storm:
Containers

Portability
Developer
Centric
Ecosystem
enabler
Fast startup

27



Containers

Docker and Podman are examples of light-weight

container services that run on Linux

* File system overlay

* One Process Space

* One Network Interrace

* Shares the Linux kernel with other containers and
Drocesses

Containers encapsulate a run-time environment
* Almost no overheac
* Containers spin up In seconds not minutes like VMs
* Native performance because there i1s no emulation
* Package only what you need

A N



Put another way

Docker Containers allow you to control
What resources a process can see
What resources a process can control
What filesystem a process uses

Benenits of Containers

o Great 1solation

O Great manageability

o Contaliner encapsulates implementation
technology

O Etnicient resource utilization

o Fast deployment

S, LT

L NN

e o R N NN




Containers are not new

ROCKET

CoreOS released reference implementation of an open specification,
standardizing the packaging of images and runtime environments for Linux
containers.

LMCTFY

Open source version of Google's container stack. Applications can be made
‘container aware, creating and manage their own subcontainers.

LXC - LINUX CONTAINERS

Provided userland tooling to take advantage of the cgroups and namespacing
functionality in the Linux kernel.

CONTROL GROUPS MERGED INTO LINUX
KERNEL

Process Containers were renamed Control Groups and merged into kernel
version 2.6.24.

OPEN VIRTUZZO (OPENV2Z)

Released by Parallels (formerly SWsoft), code was not released as part of the
official Linux kernel, but offered a wide array of features include resource
managements and live migration.

LINUX VSERVER

Operating System virtualization implemented by patching the Linux kernel.
Experimental patches continue to be available, but the last stable patch was
released in 2006.

UNIX V7

Developed chroot system call, which provided process isolation. Chroot was
added to BSD in 1982.

DOCKER

Process isolation using kernel cgroups and namespaces, combined with tools to
build and retrieve named images.

CLOUD FOUNDRY WARDEN

Initially an open source project at VMware, Warden developed a client-server
model to manage a collection of containers across multiple hosts and includes a
service to manage cgroups, namespaces and process life cycle.

AIX WORKLOAD PARTITIONS (WPARS)

Released in AIX 61, allowed virtualization of an OS without creating a full LPAR
on an IBM System.

PROCESS CONTAINERS

Developed by Google (primarily Paul Menage and Rohit Seth) to aggregate
processes within the Linux kernel for resource management.

ORACLE SOLARIS ZONES

Similar to jails, but Zones were able to leverage features like snapshots and
cloning from ZFS.

FREEBSD JAILS

Introduced jails, early container technology, developed by Derrick Woolworth
(R&D Associates) then adopted by Poul-Henning Kamp.

30



Containers are just Linux
Capabilities Under the Covers

 Containers are:

LInux® processes

with isolation and
resource confinement

that enable you to run
sandboxed applications

on a shared host kernel

using cgroups,
namespaces, and chroot

Virtual Machines

mounts mounts mounts mounts
networkin networkin networkin networkin
"0 r&)'t F&Tt rcﬂ)‘c

Docker Daemon

0S Kernel

cCgroups

Namespaces

chroot

31



Containers vs Virtual Machines

Virtual Machines are heavy-
weight emulations of real
hardware

VM VM VM

App A App B App C
Bins/Libs Bins/Libs Bins/Libs

EENAON Guest OS Guest OS

Hypervisor

Host OS

Containers are light-weight processes
The app looks like it's running on the
Host OS

Container | Container Container
App A App B App C

Bins/Libs Bins/Libs Bins/Libs

Docker Daemon

Host OS Kernel

32



Images and containers

* A containeris launched by running an /mage

* An /mageis an executable package that includes everything
needed to run an application--the code, a runtime, libraries,
environment variables, and contiguration files

* Acontaineris a runtime instance ot an /magei.e., what the image
becomes in memory when executed (that is, an image with state,
Or a USer process)

* You can see a list of your running containers with the commanad
docker ps
or
podman ps

33



RedHat QUAY.IO container image hosting

@ RED HAT Quay.io EXPLORE  REPOSITORIES  TUTORIAL curentul () New Ul search +- A sharpc ~

http://
guay.io

1. & openshift-release-dev/ocp-release 820
Contains release image tags (of the form X.Y.Z, X.Y.Z-rc.W, and X.Y.Z-0.PRE, i.e. 4.1.0) created by release automation for OpenShift 4.x.

Last Modified: 3 hours ago activity

2. 8 jetstack/cert-manager-controller (M RED HAT Quayio  EXPLORE REPOSITORIES  TUTORIAL curentul (J) New U search +- 4 sharpc ~

Last Modified: an hour ago

€ Repositories £ Organization 8 strimzi / kafka ﬁ

3. B jetstack/cert-manager-cainjector Repository Activity Recent Repo Builds

Last Modified: an hour ago No builds have been run for this repository.

4. B jetstack/cert-manager-webhook

Last Modified: an hour ago

5. B strimzi/kafka

Strimzi provides a way to run an Apache Kafka cluster on Kubernetes in various deployment configurations. Description

Pull this container with the following Podman command:

podman pull quay.io/strimzi/kafka

Stri mZi : Apa Ch e Kafka o n Ku be rn etes a n d o pe n S h ift Pull this container with the following Docker command:

Strimzi provides a way to run an Apache Kafka cluster on Kubernetes in various deployment configurations. Use the Quick Starts to get started now! docker pull quay.io/strimzi/kafka

Last Modified: 2 hours ago

For more information go to the GitHub repository or to the Strimzi website.

‘ Rad Hat Documentation  Terms  Privacv  Securitv  About Contact @ All Systems Operational  Cookie preferences



Nginx installed and running with one command

We can run nginx as a web server with
the command:

$ docker run -d -p 8080:80 nginx:alpine
Unable to find image 'nginx:latest' locally
latest: Pulling from library/nginx
6a5a5368e0c2: Pull complete

20a0fbbae148: Pull complete

2fbd37c8684b: Pull complete

Digest: sha256:e40499ca855c9edfb212e1c3ee1abba8b2d873a294d897b4840d49f94d20487c
Status: Downloaded newer image for nginx:latest
0d48962ddc380c421851fb808b9b3007c0c9c614bd08ae7e732955ddaadc7b4a

Since we don't have a local nginx image it
will be pulled from Docker hub the first
time

Nginx running in a container

8 0O 5 localhost:BO80

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

35



Kubernetes



Kubernetes is an Orchestration Platform

Scheduling
decide where containers run

Litecycle and Health
keep containers running and restart them if
they tail

Scaling
grow and shrink deployments as needed

Naming and Discovery
help containers find each other

Load Balancing
distribute tratfic across containers

...and a whole lot more



https://github.com/kubernetes/community/blob/master/contributors/design-proposals/

K u b e r n e 1: e S architecture/architecture.md
. Kubernetes Master
Architecture

Controller Manager]

API Server

Scheduler

Developer/
Operator

Users

=

* There can be one or
more Master Nodes (HA)

* There can be zero or
more Worker Nodes

* Everyone communicates ——————— ———

via the API Server

* Kubelet on each Worker

Node acting as an agent

* Everything can be on
one node for
development use

Plugin Network

Worker Node Worker Node

Source:
wikipedia



Kubernetes
Primitives

i1
S

: &

Compute Network Storage

oo

Service Volume PersistentVolume

G 8

Deployment ReplicaSet StatefulSet DaemonSet Ingress StorageClass  PersistentVolumeClaim

39
https://medium.com/building-the-open-data-stack/how-to-put-a-database-in-kubernetes-ab7c21540ec?2



Kubernetes Namespace

Kubernetes Cluster

Namespaces

The primary grouping concept in
Kubernetes Namespace 1
Provide a scope tor names.

Provide the scope named resources that
describe your application and how it should
be deployec
A way to divide cluster resources between Namespace 2
multiple uses




Kubernetes Pods

Pods
Containers run in Pods
The Pod i1s the smallest deployment possible
Containers are deployed from a container registry
(public or private)

v

V\/
7 - v

~Container

”~

-~ Reqistry

41



Kubernetes ReplicaSets

ReplicaSet
ReplicaSets allow multiple copies It containers to be
deployed
Each one in its own Pod
It a container dies, the ReplicaSet will spawn a new

one

ReplicaSet

7~

o ——
) ~Container
Reqistry

42



Kubernetes Volume Mounts

Volumes
ConfigMaps hold configuration parameters
Secrets hold credentials and other secrets
Persistent Volume Claims are used to ask for
persistent storage for data/state

) ~Container
~  Reqistry

----------------------------------------------------------------

: Persistent : |
Persistent Volume Volume Claim  S€crets Config Map




Kubernetes Deployments

Sets up the ReplicaSets tfor you
Also specified the Secrets, ConfigMaps, and *
Volume Mounts

Provi

des features for rolling out updates and ReplicaSet

hanc

ling their rollbacks

=
_ ~Container
~  Reqistry

----------------------------------------------------------------

: Persistent : |
Persistent Volume Volume Claim  S€crets Config Map

44



Kubernetes Service

Service
Exposes Pods to the outside as:
ClusterIP

NodePort
L oad Balancer

Service

, Persistent
Persistent Volume Volume Claim

ReplicaSet

4

7~
7~

----------------------------------------------------------------

) /Co/ntainer
Reqistry

Secrets Config Map

45



OpenSnitt



OpenShitt
Architecture

OPENSHIFT

B[] e [][] &

PERSISTENT
STORAGE

REGISTRY

RED HAT
ENTERPRISE LINUX

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

477



Container Plattform

OPENSHIFT

Container runtime

Networking

Container registry

Monitoring

authorization

authentication

48



Litecycle management

No custom

Operator Requires custom Operator - building simplified with SDK
Required

Phase Il Phase IV Phase V

Installation : Upgrades ' Lifecycle | Insights I Auto-pilot

| | |
Ay

HELM —>
~A

O————

ANSIBLE

G0 ———

https://cloud.redhat.com/blog/make-a-kubernetes-operator-in-1 5-minutes-with-
helm



Deployments

DEPLOYMENT

\

CONTAINER A

CONTAINER B

CONTAINERA
CONTAINER B

CONTAINERA

CONTAINERB

50



Operator

OPERATOR

A

( DEPLOYMENT SERVICE CONFIG MAP
SECRET ROUTE STATEFUL SET

51



Operator

e

AN

yaml

OPERATOR

DEPLOYMENT

CONFIG MAP
SERVICE

52



Red Hat
OpenShift 2 A9 O © kube:admin v
Container Platform

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

</> Developer

Project: devcamp Application: all applications © View shortcuts =

+Add L!'J Display options + Filter by resource Find by name... / o

Topology

Monitoring

Search

Builds

Helm

Project

ConfigMaps

Secrets

© nodejs-sample

A sample-app
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