
Intel’s extensions of RedHat OpenShift validated patterns take advantage of
Intel® AMX to enhanceAI training and inerenceworkloads

Eortlessly Accelerate Your AI
Applications andWorkfows on
RedHat OpenShit Container Platormwith
4th Gen Intel® Xeon® Scalable Processors

Executive Summary
AI is beingwoven into nearly every eld o endeavor. But sometimes, it can
be overwhelming to knowwhere to start to enable the ull potential o AI.
RedHat and Intel areworking together to simpliy the deployment o hybrid
cloudAIworkloads.
RedHat has developed validated patterns—all the code andRedHat®
OpenShit®Container Platormelements you need to deploy specic use
cases—including recommender engines in retail andAI-powered image
analytics ormedical diagnosis. Validated patterns are continuously tested,
and newones are regularly added.
Intel hasworkedwith RedHat to showhoweasy it is to extend validated
patterns to take advantage o specic hardware accelerators built into
4thGeneration Intel® Xeon®Scalable processors. One such accelerator
is Intel®AdvancedMatrix Extensions (Intel®AMX), which is purpose-built
to accelerateAI inerence and training.With just a ew extra lines o code
and the use o RedHat’sNodeFeatureDiscovery (NFD) operator, Intel
extended theMulticloudGitOps validated pattern to take advantage o
Intel AMX—potentially accelerating inerence by asmuch as 10x compared
to previous-generation Intel XeonScalable processors.1

In another example o validated pattern extension, Intel quantized a
medical diagnosismachine-learningmodel to use a lower precision
to accelerate image inerence at the edge. Quantization is a technique
used in AI to reduce the computational andmemory costs o running
inerence.2Using the NFD operator to identiy nodes equippedwith
Intel AMX and an open-source scaling tool, the extended validated
pattern unleashed the power o AI to assess chest X-rays or the risk
o pneumonia.
These extended validated patterns are available onGitHub to use as-is
or as a oundation or urther extensions. RedHat’s robust and exible
OpenShit platorm, combinedwith continued innovation rom Intel
and the developer ecosystem, demysties deploying and accelerating
AIworkloads.
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Solution Beneits
• Easily deployable, ully unctional,
end-to-endworkows on the
RedHat®OpenShit®Container
Platormcan be createdwith no
concern or conguration details.

• No-hassle enablement o the built-
in AI accelerator on 4thGen Intel®
Xeon®Scalable processors.

• Fast inerence and training or a
variety oAIworkloads at the edge.
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Solution Brie
BusinessChallenge
Many industries, including retail and healthcare, are
increasingly usingAI in their workloads. Experts predict
that 70%o businesseswill useAI by 2030.3From
personalized product recommendations toAI-powered
disease diagnosis, the opportunities or AI to transorm
businesses and help save lives are enormous. Another
industry trend is themove to cloud-native applications
running on platorms like the latest RedHat®OpenShit®
Container Platormwith Kubernetes. However, developers
ace several challengeswhen usingAI and hybrid cloud
deployments.
• Kubernetes environments are complex to set up
rom scratch, withmany platormcomponents
and considerations.

• Code optimizations, likeAI acceleration, are scattered
across various sources and repositories,making them
difcult to nd and validate.

What i therewas away to quickly deploy aworkload on
theRedHatOpenShit Container Platorm,withminimal
conguration andmanagement overhead—plus easy
access to optimizations that enable ast AI training and
inerence in the data center or at the edge?

SolutionValue
The latest RedHatOpenShit Container Platormprovides
DevOps teams and IT organizationswith a hybrid cloud
application platorm or deploying new and existing edge
applications on secure, scalable resources. Butwhile the
RedHatOpenShit Container Platorm is a powerul tool,
it can be difcult to determine all the right components or
a particular use case andworkload.
RedHatOpenShit validated patterns let you quickly
create ully unctional, end-to-endworkows onRedHat
OpenShit withoutworrying about conguration details and
workowmanagement. Validated patterns are designed
to connectmultiple clouds and clusters, including edge
clusters, can help you easily develop a solution that ullls
requirements and drives business success. Think o a
validated pattern as a trusted recipe; you don’t have to
determinewhat ingredients are necessary orwonder i the
recipe actually results in something edible—it just works.
Intel andRedHat have collaborated to optimizeRedHat
OpenShit and someo its validated patterns or
4thGeneration Intel® Xeon®Scalable processors. RedHat
engineersmaintain validated patterns to ensure theymeet
perormance, scalability and reliability requirements and
include all the necessary RedHatOpenShit Container
Platormcomponents, aswell asmanagement sotware.
They also automatically handle systemconguration,
security, networking, storage and application deployment.
Validated patterns can be extended to enable theRedHat
OpenShit Container Platorm to use additional hardware
eatures by usingRedHat’sNodeFeatureDiscovery (NFD)
operator. For example, Intel®AdvancedMatrix Extensions
(Intel®AMX) is a built-in AI accelerator on 4thGen Intel

XeonScalable processors that can provide up to 10x aster
training and inerence compared to the previous generation
o Intel XeonScalable processors.4 Image and video
recognition, scientic computing, nancialmodeling,
healthcare, natural language processing andmanymore
use cases can benet romusing Intel AMX to quickly
uncover insights, increase customer satisaction and
potentially lower compute costs.
This reerence architecture illustrates howeasy it is to
enable Intel AMXandgain its perormance advantages.

training and inference
compared to the previous generation
of Intel® Xeon®Scalable processors1

10x FASTER

Solution Architecture Highlights
RedHat’s validated patterns contain all the code needed
to help build your technology stack so that you can
bring solutions to liemore quickly. All the steps are
ully automated throughGitOps processes to automate
deployments consistently and at scale.Moreover,
unlike static reerence architectures, RedHat validated
patterns are continuously updated and rened based on
customer eedback, industry trends and technological
advancements. As an example o how the IT community
can contribute to continuous innovation, with just a ew
lines o code, Intel has customized twoRedHat validated
patterns to enable the use o Intel AMX (see Figure 1).

Validated Pattern Technologies

Ansible andHelm
(Automation)

OpenShiftGitOps
(DropCode)

RedHatAdvanced
ClusterManagement
forKubernetes

RedHat® OpenShift® Container Platform

4th Gen Intel® Xeon® Scalable Processors
with Intel® AdvancedMatrix Extensions (Intel® AMX)

Intel® Extension
for PyTorch

NodeFeature
Discovery

Intel® Extension
for TensorFlow

Figure 1.ExtendingRedHat® validated patterns to include
Intel®AMXcan accelerateAIworkloads.
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ACloser Look at Intel’s Extension
of RedHatValidatedPatterns
The ollowing sections briey describe someo the
most relevant technologies romRedHat and Intel that
power the validated pattern use cases illustrated in this
reerence architecture.

RedHat OpenShift
RedHatOpenShit oers a comprehensive platorm or
efciently building, updating and scaling applications.
You can enhance productivity and speed up your
application deployment process by utilizing a ull suite o
services, all adaptable to your preerred inrastructure.

RedHat OpenShift Operators
RedHatOpenShit Container Platorm relies heavily
on operators, which are a group o sotware extensions
and tools used to automate,manage and simpliy the
deployment and operation o complex applications and
services. Sotware suppliers and developers oten create
operatorswith in-depth knowledge o a specic application
or service.
TheNFDoperator controls the detection o hardware
characteristics and conguration in aRedHatOpenShit
Container Platormcluster and labels the nodeswith
hardware-specic inormation. Bymarking nodes, it
indicates the presence o a technology, accelerator or
module on the host. By determiningwhich nodes have a
required hardware eature, DevOps teams can ensure that
workows requiring a specic eature (such as Intel AMX)
land on an appropriate node.

Knative Serving
Todeclare and control how serverless applications
behavewithin the cluster, KnativeServing creates a set
o KubernetesCustomResourceDenitions (CRDs). Its
purpose is to automatically scale the number o containers
up or down and assign them to nodeswith required labels.

ArgoCD
ArgoCD is a declarativeGitOps continuous delivery tool
or Kubernetes that usesGit as the sole source o truth.
Itmanages application denitions, congurations and
environment versions in a declarative and automated
mannerwhile controlling component versions. ArgoCD
makes deploying andmanaging applications easier, aster
and less problematic.
ArgoCD is used in both o the extended validated patterns
described in this reerence architecture.

Intel AMX
IntelAMX is a built-in accelerator that enables 4thGen
Intel XeonScalable processors to optimize deep-learning
(DL) training and inerencingworkloads.With Intel AMX,
4thGen Intel XeonScalable processors can quickly pivot
between optimizing general computing andAIworkloads.
Imagine an automobile that could excel at city driving and
quickly change to deliver Formula 1 racing perormance.
4thGen Intel XeonScalable processors deliver this type
o exibility. Developers can codeAI unctionality to take
advantage o the Intel AMX instruction set, and they can
code non-AI unctionality to use the processor instruction
set architecture. Intel has integrated the Intel® oneAPI
DeepNeural Network Library (oneDNN) into popular open-
source tools or AI applications, includingTensorFlow,
PyTorch, PaddlePaddle andONNX.

UseCases
In this document, we describe how Intel extended
two validated patterns–MulticloudGitOps and
Medical Diagnosis–to take advantage o Intel AMX
perormance gains.
Important note:The Linux kernel detects Intel AMXat
run-time, so it is unnecessary to enable and congure it
separately. For both patterns, theNFDoperator is deployed
to allow easy detection and consumption o Intel eatures
and accelerators such as Intel AMX.
Ater pattern deployment, you can validate Intel AMX
availability on the nodes. Log in to theRedHatOpenShit
Container Platormcluster and run the ollowing command:

$ oc get nodes --show-labels

I theNFDoperatorwas deployed successully, nodes
equippedwith Intel AMXare labeled as shownbelow:

feature.node.kubernetes.io/cpu-cpuid.AMXBF16=true

feature.node.kubernetes.io/cpu-cpuid.AMXINT8=true

feature.node.kubernetes.io/cpu-cpuid.AMXTILE=true


