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What is Al Inference?. Jan 2025, Red Hat ‘ Red Hat
Al Inference Market Size, Share & Trends, Feb 2025, Markets and Markets

Amazon Found Every 100ms of Latency Cost them 1% in Sales, July 2023, Gigaspaces
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94% of Al adopters are using
or plan to use containers
within one year’

® Currently using

= Not currently using but plan to within the next year.

® Not currently using containerized environments
and no plans in next year

Q: Are you using a containerized environment to deploy machine learning models to production? (n=493)

FaRWE Al TIEAR
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Benefits of Containers
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Q: What benefits [do or will] containerized environments bring to your Al initiatives? Please select up to 3. (n=638)

Base: ML is in production or proof of concept, or there are plans to use ML in next 12 months.1

Source: 451 Research, part of S&P Global Market Intelligence - Voice of the Enterprise: Al & Machine Learning, Infrastructure 2020
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Kubernetes Joff: (Gartner 25 k8s L& TE BN TH )

J&#* Kubernetes J& 4 ¢4

[

A& Y Kubernetes {H 5 22 - & W BRI FH Y

Policy and Governance
Security
Observability
Platform Automation

Operatrion UI

Orchestration and
Scheduling

Developer Ul

Kubernetes API

App Life Cycle
Management

Deployment and Release
(CI/CD)

Service Discovery and

Service Mesh

Registration

Ingress Routing

Service Catalog

Container Runtime

CRI

T
\
\
\
\
L

OS and Infrastructure integration, Orchestration and Management

Physical / Virtual / On-Premises / Cloud / Edge

N/

Compute /N Network

Storage
N—r/

Source : Gartner ID GO0758623

Designing and Operating DevOps Workflows to Deploy Containerized Applications With Kubernetes

&)

Container Registry
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OCP OCP
Admin Console Developer Console

Vﬂ‘;i
1.Tekton cgn-;

1Compliance | 1Grafans Kubernetes API 2 ArgoCD (2

Operator
2.4C

Lok 3.Clair(Quay) b OCP or
2.Prometheus Ansible

o Orchestration Service Discovery
\“ @ ! And Scheduling And Registration
4.CoreOS 3.Alertmanager

ServiceMesh

1.0OperatorHub
2.Quay

Ingress Routing

CNI CSl

OVN ODF: CSl
OS : CoreOS

Virtual or Physical Infra Cloud or On-Premises
Server + Storage
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OpenShift
Platform Plus

& RedHat
OpenShift
Container Platform

& RedHat
OpenShift
Kubernetes Engine
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Red Hat
Application Red Hat

Foundations OpensShift Al
! |

Advanced Management & Security

Multicluster Management | Cluster Security| Global Registry | Cluster Data Management

Integrated DevOps Services

gement | Migration Tools

Service Mesh | Serverless | Builds | Pipelines | GitOps |Tracing | Log Manag 1t | Cost M

Kubernetes & Cluster Services

Install | Over-the-air updates | Networking | Ingress | Storage | Monitoring | Log forwarding | Registry | Authorization | Containers | VMS | Operators | Helm

&, Red Hat

\.‘Red Hat O 3 1 nterprise Linux
Linux (container host operating system) Enterpricel

Enterprise Linux

Public cloud Edge

Physical Virtual Private cloud

‘ RedHat

OpenShift
Virtualization Engine



vLLM: Al #E /) Linux

RedHat Hardware

'~500,000

downloads in a typical week

V LLM Hardware

Red Hat
OpenShift
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Red Hat Al & RedHat Red Hat
Inference Server Enterprise Linux Al OpenShift Al
B HE, — B H i pY AaAf
NVIDIA AMD1 = gIIBES aws e Google
= o G O fa%
Physical Virtual Private cloud Public cloud Edge

NVIDIA, AMD, Intel, Google TPU supported in Red Hat Al

AWS Inferentia/Neuron IBM AlU are on our roadmap




Overview of Red Hat OpenShift Al

Red Hat's Al/ML engineering is 100% open source

Community projects

Upstream projects

oSp RAY

CodeFlare
ModelMesh ;‘
O PyTorch Kub;,.ow
. @
TensorFlow
ool
Jupyter @ TrustyAl

o

N

DATA HUB
Al Platform powered by Open Source

‘ RedHat

OpenShift Al
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Technical Capabillities | Time Slicing

Ensuring efficient GPU sharing across users

Scenario / Use case Common Challenges Solution

Early stage of development
(Limited computing
resources)

One team’s workload monopolizes GPU memory, Time Slicing &
affecting others. Multi Tenancy

& & &°

Userl User?2 User3
@ @ @ @ L J
Os Is 2s 3s @




Technical Capabilities | Multi Instance GPU (MIG)

Ensuring GPU resource isolation in @ multi-team environment

Scenario / Use case Common Challenges Solution

Multiple internal teams within
a company
(e.g., Al, Cloud, MLOps)

One team'’s workload monopolizes GPU memory, Multi Instance GPU &
affecting others. Multi Tenancy

A Team B Team

Al00 = Multi-tenancy
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OpenShift GPU &5 ;42
#EE&%E FBH Grafana Dashboard

4 NVIDIA DCGM Operator (FEE% & NVIDIA DCGM Exporter)

hel®

You are kogged i a5 & 1empOry sdmEtTItve user Update the chuter QAUth Cenfiguration to alow others to 1og in

1.062 kW

i+

Temperature GPUs (Celcius)

Power Consumption (Watts)
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OpenShift Al

Notebook Server Administration

Applications

2% Framework) & A e AR, Al B m Al B 7
Enabled Start a.notebookserver %%BJ%{%F**’ R4 AT ﬂéﬁ‘i ij‘ﬂf‘ J‘:Jﬁlerar}’) jz{ﬁﬁﬁ]upyter

Explore Select options for your notebook server.
DOANIDL T e VSCod
Data Science Projects Ve - ~ NOtebOOk u ﬁ (e g SCO e)
Notebook image
Data Science Pipelines O Minimal Python 2024.1® O Standard Data Science 2024.1 G
Python v3.9 Python v3.9
Distributed Workload Metrics 5 \ersions 5 Versions
Model Serving O CUDA 20241® O PyTorch 20241®
CUDA vi21, Python v3.9 CUDA vi21, Python v3.9, PyTorch v2.
Resources > Versions > Versions
Settings O TensorFlow 20241 ® O TrustyAl 20241 SR 2L = N v
=L D
CUDA V121, Python v3.9, TensorFlow v2.15 Python v3.9 13 ;} lll'%_ FIX 5 lﬂ El/j,f —IJ: H# FEﬁ ] u ﬁ @J’f —U: 3"_:‘ /EAE% El/j Elﬁ IEI L{&g {/ N
> Versions > Versions
O HabanaAl 20241® © code-server 20241® °
© <
Python v3.8, Habana v1.13 Pythonv3.9 f" \ig\
> Versions > Versions
L ) Jupyter
Deployment size
Container Stee Fil Edit Vi Ri Ke L Gi De d Tabs S Help
ile Edit View Run Kenel Git Dependencies Tabs Settings Help
Number of GPUs
Small - Bt cC 4 Launcher X | (% Merge_Data.ipynb X | A Model_Experiments.ipynb @
Q]|+ XD O > = com Moy © ek Runsppelne HanageDepondencies (0] v
o m / ml-workshop-improved / notebook /
: ; Hame ~ | Lasvadiies JupyterHub Notebook o v
Environment variables e . 7
er_parameters. aminute ago
p T il it g This notebook server is hosted on the OpenShift platform which provides :
. provisioning of the server and allocating related to storage. 1
© Add more variables = |+ [ Model_Experiments.ipy. aminute ago
" @ spaitioy alminiteses First, install and import required libraries, watermark our file, initialise our 2
Y spark-cluster-routeyaml aminute ago configuration
) Train_Model.ipynb aminute ago
€| [ Visulaise_Modelipynb aminute ago %pip install watermark 3
%pip install Minio
%pip install matplotlib
. s & RedHat
[ Start server in current tab o




Stakeholders

Update confidential designator here

Model Lifecycle

I Review/Approvals

-
Jupyter
N

[0‘

Business Approval

argo
ANSIBLE

© git

Automation

e

Model Retirement

Observability
Drift monitoring
Guard rails

19 “, g
ogo e Automation

ANSIBLE

A

Model registry
Experimentation tracking

Jupyter workbench
4 Data science pipeline
Distributed training
Job scheduling
Model registry
Feature registry*

Development Model metadata/properties
........................................................................ et
| - Git commit
' \ - Owner
A‘ - Data source

-etc

Model
registry

Model Approval

ANSIBLE

e

Model registry

Automation Version number here VOOOOO

~
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Virtualization,
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e Red Hat Virtualization

e KVM

e OpenStack

e VMware vSphere

o OVAFile

e OpenShift Virtualization

Project: vmexamples

OperatorHub

L &% OpenShift Virtualization

Discover Operators from the Kubernetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software through Red Hat Markety

developers. After i

ter
Al/Machine Learning
Application Runtime

Big Data

Cloud Provider

Database

Developer Tools
Development Tools
Drivers and plugins
Integration & Delivery
Logging & Tracing
Modemnization & Migration
Monitoring

Networking

Observability

Openshift Optional

Security

ders

Migration plana

Mappings

, the Operator ies will appear in the Dey

All ltems

I Q  Migration Toolkit for Virtualization

x

D Red Hat

Migration Toolkit for
Virtualization Operator

Facilitates migration of VM
workloads to Openshift

Virtualization

Migrations
Type Start teme | Endtme |
Mgrate
Suge 08 Aug 2

= Migration Toolkit for Virtualization

223344

Catalog providing a self-service experience.

Migration plans > Create

Create migration plan

General

VM selection

Filter

Select VMs

Network mapping

IS

Storage mapping

Type

o

Hooks

@ Review

ce . |

Review the migration plan

Review the information below and click Finish to create your migration plan. Use the Back button to make changes.

Plan name

Source provider

Target provider

Target namespace

the plan s started,

Migration transfer
network

Selected VMs

Network mapping

move-webrhv

rhveny

host

vmexamples

Pod network

Source networks

Target namespaces / networks

’—" Pod network
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enShift k-
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OpenShift Virtualizationj& ##{L ZhHE
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Ef Linux 1 Windows Ji Bt peE3E R8T

A[1¢ VMware vSphere 1

BB e e A

RedHat

OpenShift
Container Platform

. Project: default v
&C Administrator

Home Virtualization

Operators x .
Virtual Machines  Virtual Machine Templates

Workloads

Pods Create Virtual Machine

Virtualization New with Wizard

h by name.
Deployments New from YAML
Deployment Configs Import with Wizard mfspace Status

Stateful Sets

lefault &£ Running

Red Hat
Openshift

Project: default v
22 Administrator

Home

Operators M Template catalog

e Template project
Allprojects

Virtualization .

Default Templates
Overview |

Catalog 0 Boot source available

Create new VirtualMachine

Select an option to create a VirtualMachine from,

& InstanceTypes (@ Developer preview

Default Templates

Q. Filter by keyword.

HEPRRIEE )

a5 © © admin v

12items

[ Source available ] [ Source available ] [ Source available ]
VirtualMachines % D
S— &, &, &, &
14 Y [£]
Templates RHEL i i
CentOS Stream 8 VM CentOS Stream 9 VM CentOS7VM Red Hat Enterprise Linux 7 VM
[ Fedora centos-stream8-server-small centos-stream9-server-small centos7-server-small rhel7-server-small
Bootable volumes Centos
Project openshift Project openshift Project openshift Project openshift
DataSources Windows Boot source PVC (auto import) Boot source PVC (auto import) Boot source PVC (auto import) Boot source PVC
Other Workload Server Workioad Server Workload Server Workload Server
MigrationPolicies cPUT cPul cPUl cPUT
+ Workioad Memory 2 GiB: Memory 2 GiB Memory 2 Gis Memory 2 GiEs
Microsoft Windows 10 VM x =D
Wl indowsio-desktop-medium = =
Linux9 VM Microsoft Windows 10 VM Microsoft Windows 11VM
. windows medium
Template info
Project openshift Project openshift
Operating system CPU| Memory sto import) Boot source PVC Boot source PVC
Microsoft Windows 10 VM 1CPU | 4 GiB Memory Woskload Deskiop Workioad Deskiop)
CcPU1 CPU2
Memory 4 Gi& Memory 4 Gi&
Workload type Network interfaces (1)
Desktop (default) Name Network Type ”
default Pod networking Masquerade
Description
Template for Microsoft Windows 10 VM. A PVC Disks (1)
with the Windows disk image must be available. Name Drive Size
rootdisk Disk 60GiB

Documentation

Refer to documentation

Customize VirtualMachine

Hardware devices (0)
GPU devices

Not available

Host devices

Not available

This Template requires some additional parameters. Click the Customize VirtualMachine button to complete the creation flow.

istomize VirtualMachine Cancel
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Container management

Figure 1: Magic Quadrant for Container Management
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TEREE B, 7€ Linux 2l 545

Red Hat S H | | RHI24 - 5 days

Red Hat Z#EFH Il | RH134 + 5 days

Red Hat Certified System Administration
exam | EX200 - 3 hours

Red Hat Certified System
Administrator | RHCSA

FIH Ansible BBALIE/3 Linux BBiL
| AU294 - 4 days

Red Hat Certified Engineer exam |
EX294 - 4 hours

Red Hat Certified Engineer | RHCE

S
op

2| Al

Red Hat Certified System Administrator |
RHCSA (#3547 Linux FZRE R E DL FARED

Red Hat OpenShift I: Containers & Kubernetes |
DO180 - 4 days

Red Hat OpenShift 1 II: #/E4A Bk
Kubernetes £#% | DO280 * 4 days

Red Hat Certified Specialist in OpenShift
Administration exam | EX280 - 3 hours

Red Hat OpenShift B IIl: FE R iR
Kubernetes#%& | DO380 - 4 days

Red Hat Certified Specialist in OpenShift
Automation and Integration exam |
EX380 « 3 hours




26

Red Hat Training and Certification

o 5 Y L R R E e B

when a new hire had already completed Red Hat
training prior to onboarding.

gég T AR gk R S T2 1) 76% (k&2 mE)

AR HE b L HE ) 55% g Ami )
where new team members completed Red Hat
training as part of the onboarding process.

¢

— EHHE R 8%
888 Red Hat-trained employees have 8% longer
tenure on average than untrained staff members.

)

IDC

Source: IDC Business Value White Paper, sponsored by Red Hat, The Business Value of Red Hat Training, Doc. #US46999720, December 2020

15.3

37
No Red Hat With Red Hat Training With Red Hat Training
training at all completed during already completed
onboarding when hired
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Thank you

Red Hat 1s the world’s leading provider of enterprise
open source software solutions. Award-winning

support, training, and consulting services make Red

Hat a trusted adviser to the Fortune 500.

linkedin.com/company/red-hat

youtube.com/user/RedHatVideo
S

facebook.com/redhatinc

twitter.com/RedHat




