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What we’ll 
discuss today

● What is MLOps?

● ML Model Development

● ML Model Serving

● Offer a  MLOps service to your Data Science teams

● Wrap-up and Q&A

Agenda
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What is MLOps?



What is MLOps:

▸ The AI Journey

▸ Typical roles

▸ MLOps with open source

Data Science Services –  the simple way
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This section includes:



What is MLOps 

The AI Journey
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Arrows denote direction of data flow.
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What is MLOps 
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Simplified view on the roles and responsibilities

Data 
Collection Training Validation Deployment Serving

Intelligent 
Applications

Data Scientist

ML Engineer

Developer / DevOps

MLOps Platform Engineering and Operations
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What is MLOps 



Context - a simple use case
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Example for ML based condition 
monitoring on manufacturing 
production lines



High level architecture
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ML Model Development



ML Model Development
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Data 
Collection Training Validation Deployment Serving

Intelligent 
Applications

Data Scientist

ML Engineer

Developer / DevOps

MLOps Platform Engineering and Operations



ML Model Development

▸ Data Scientist's Workbench

▸ Model Training

▸ ML Pipelines

Data Science Services –  the simple way
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This section includes:



Demo
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ML Pipelines
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Elyra pipelines

▸ Build, run, and share machine learning 

pipelines

▸ Built on top of JupyterLab

▸ Use Git to manage the versions of your 

pipelines

Kubeflow Pipelines

▸ Build, deploy, and manage end-to-end 

machine learning workflows

▸ Execution engine for Elyra pipelines

▸ Based on Tekton
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ML Model Serving



ML Model Development

16

Data 
Collection Training Validation Deployment Serving

Intelligent 
Applications

Data Scientist

ML Engineer

Developer / DevOps

MLOps Platform Engineering and Operations



ML Model Serving

▸ Model Serving with Red Hat OpenShift Data Science 

▸ Utilize the model in the manufacturing example 

Data Science Services –  the simple way
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This section includes:



Demo
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Config 
Git Repository

Kubernetes

CD

Delivering models through GitOps

Push

Pull

Training
Workflow

Model
store

CI
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Offer a  MLOps service to 
your Data Science teams



ML Model Development
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Data 
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Intelligent 
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Data Scientist

ML Engineer

Developer / DevOps

MLOps Platform Engineering and Operations



▸ Offer a  MLOps service to your Data Science teams

･ MLOps with Red Hat OpenShift

･ Open Data Hub

･ Cloud service and self-managed components

･ Warp-up

Data Science Services –  the simple way
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This section includes:



MLOps with Red Hat OpenShift

Model 
development

Update
manifest

test model store

Kubeflow Pipelines 
(powered by               )

deploy/sync ML serviceMonitor drift Intelligent app trigger cluster
configuration 

repository

OpenShift GitOps 
(powered by                )

1.)

2.)

3.)

4.)

train modelingest data process data



Open Data Hub
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An open source MLOps suite

● Preinstalled machine learning 
libraries

● Custom stack can be integrated

Kserve ModelMesh

● Deploying machine learning 
models as micro-services

● Pre-built inference servers

● Multi-tenant data science 
platform

● Self-service workspaces

Kubeflow Pipelines

● Machine learning
workflow orchestration

● Experiment tracking

● Monitoring stack
● Native integration with 

OpenShift

Elyra

● AI pipeline editor
● Define workflows through 

Jupyter
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Bringing AI/ML open source to the enterprise

Community 
Project

Product

Upstream 
Projects



Gather and prepare data Integrate models in app dev Model monitoring
and managementDevelop model
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Overview of Red Hat OpenShift Data Science

Open hybrid cloud platform with self service capabilities

Accelerators

Cloud infrastructure

Red Hat OpenShift Data Science
Source to image

Red Hat OpenShift  Service on 
Amazon Web Services

Retrain models

ISV managed cloud  
services

Red Hat managed 
cloud services

Red Hat managed 
cloud platform

Customer managed 
ISV software

Cloud service and self-managed components

model serving



27

Overview of Red Hat OpenShift Data Science

Hybrid MLOps platform

Model development

Conduct exploratory data science in JupyterLab with access to 

core AI / ML  libraries and frameworks including TensorFlow and 

PyTorch  using our notebook images or your own.

Collaborate within a common 

platform to bring IT, data science, 

and app dev teams together

Model serving & monitoring

Deploy models across any cloud, fully managed, and 

self-managed OpenShift footprint and centrally monitor their 

performance. 

Hardware acceleration

Accelerate your data science experiments through the use of 

CPU and GPU acceleration on Red Hat OpenShift.

Partner ecosystem

Optional integrated ISVs to complement core platform 

capabilities with access to the full partner ecosystem with over 30 

AI/ML technology partners.

Now GA as fully managed cloud service 

and self managed on-prem



linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat
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Red Hat is 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. 

Thank you
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Screenshots



▸ Red Hat OpenShift Data Science  - Demo Part 1

･

Data Science Services –  the simple way
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This section includes:
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▸ Red Hat OpenShift Data Science  - Demo Part 2

･

Data Science Services –  the simple way
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This section includes:















linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat
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Red Hat is 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. 

Thank you



Data Scientist's Workbench
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TO-DO: 

▸ Prep demo flow with Manuela Model (and recording?)

･ Create workbench

･ Clone repo

･ Train model

･ Save mode in S3 Bucket S3



▸ What is in it for me?

･ OpenShift Services Owner

･ Data Scientist / ML engineer

･ App Developer of smart applications

Notes / Ideas / Resources
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Notes
https://docs.google.com/presentation/d/1Tvir9Fots1QRgNsLnHfcDt32mgLF_FP9c8J5vfZeYjM/edit#slide=id.gd65fe1b395_1_251

Red Hat OpenShift Data Science_Messaging - final - New Kind

https://docs.google.com/presentation/d/1Tvir9Fots1QRgNsLnHfcDt32mgLF_FP9c8J5vfZeYjM/edit#

slide=id.gd65fe1b395_1_251

CY23 RHODS Focus - AI/ML COP - 

https://docs.google.com/presentation/d/1NXkkeLFgwOX6CiIjdb7zQMSHw91IdN98HAJpklsk45E/edit

#slide=id.g1f096d90674_0_1751

OpenShift Coffee Break: MLOps with OpenShift - YouTube 

https://www.youtube.com/watch?v=5zHumreNS_k&t=1705s

AI/ML with Red Hat for Siemens - Google Slides 

https://docs.google.com/presentation/d/1G3wCU2GJfsELsw7XnRwKJtGHeBFeSYyalJ5ZvRmIWwI/e

dit#slide=id.g10487018f2c_0_719

Red Hat OpenShift Data Science 101 deck - Google Slides 

https://docs.google.com/presentation/d/1YKlaYhb8Du8clmEt3wMEWZ8F2dONp3Jbetpr2r47ego/edi

t#slide=id.g16c6c4e6195_9_0

RHODS - Anwendertreffen 03-2023 - Google Slides 

https://docs.google.com/presentation/d/1ARDPhjqzd0_OYsLbsesg8e4WUZIBD01T1Wv3hz0m4wg/e

dit#slide=id.g21949895a79_0_1186

https://docs.google.com/presentation/d/1Tvir9Fots1QRgNsLnHfcDt32mgLF_FP9c8J5vfZeYjM/edit#slide=id.gd65fe1b395_1_251
https://docs.google.com/presentation/d/1Tvir9Fots1QRgNsLnHfcDt32mgLF_FP9c8J5vfZeYjM/edit#slide=id.gd65fe1b395_1_251
https://docs.google.com/presentation/d/1Tvir9Fots1QRgNsLnHfcDt32mgLF_FP9c8J5vfZeYjM/edit#slide=id.gd65fe1b395_1_251
https://docs.google.com/presentation/d/1NXkkeLFgwOX6CiIjdb7zQMSHw91IdN98HAJpklsk45E/edit#slide=id.g1f096d90674_0_1751
https://docs.google.com/presentation/d/1NXkkeLFgwOX6CiIjdb7zQMSHw91IdN98HAJpklsk45E/edit#slide=id.g1f096d90674_0_1751
https://www.youtube.com/watch?v=5zHumreNS_k&t=1705s
https://docs.google.com/presentation/d/1G3wCU2GJfsELsw7XnRwKJtGHeBFeSYyalJ5ZvRmIWwI/edit#slide=id.g10487018f2c_0_719
https://docs.google.com/presentation/d/1G3wCU2GJfsELsw7XnRwKJtGHeBFeSYyalJ5ZvRmIWwI/edit#slide=id.g10487018f2c_0_719
https://docs.google.com/presentation/d/1YKlaYhb8Du8clmEt3wMEWZ8F2dONp3Jbetpr2r47ego/edit#slide=id.g16c6c4e6195_9_0
https://docs.google.com/presentation/d/1YKlaYhb8Du8clmEt3wMEWZ8F2dONp3Jbetpr2r47ego/edit#slide=id.g16c6c4e6195_9_0
https://docs.google.com/presentation/d/1ARDPhjqzd0_OYsLbsesg8e4WUZIBD01T1Wv3hz0m4wg/edit#slide=id.g21949895a79_0_1186
https://docs.google.com/presentation/d/1ARDPhjqzd0_OYsLbsesg8e4WUZIBD01T1Wv3hz0m4wg/edit#slide=id.g21949895a79_0_1186


Data Scientist's Workbench
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TO-DO: 

▸ Prep demo flow with Manuela Model (and recording?)

･ Create model server and deploy model

･ Basic test with CURL / POSTMAN

･ [ "Update" Manuela to use Model
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ML workflow with RHODS



Manufacturing plant 1

ML Infer MES

S
W

W

W

Sensors

Core data center

PLM ML Train ACM
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▸ Simplify the deployment and lifecycle 

management of AI-powered applications

▸ Accelerate data gathering, preparation, and 

inferencing tasks

▸ Consistent development platform and tools

▸ Turn insights into positive business outcomes 

faster

Red Hat OpenShift helping create the 

smart factory at the industrial edge

Industrial use case

Manufacturing plant 2

ML Infer MESPLC

S W

Edge computing with Red Hat OpenShift

Legend:
ML Train: Machine learning training 
ML Infer: Machine learning inference
MES: Manufacturing execution system 

ACM: Red Hat Advanced Cluster Management for Kubernetes
PLC: Programmable logic controller
PLM: Product lifecycle management  

Sensors
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AI at the Factory



Overview of Red Hat OpenShift Data Science

Others running AI on Red Hat OpenShift
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Learn more Learn more

Learn more

Learn more

Learn more

Learn more

Learn more Learn more

https://www.redhat.com/en/creating-chris
https://www.redhat.com/en/success-stories/bmwgroup
https://www.redhat.com/en/about/press-releases/royal-bank-canada-and-borealis-ai-announce-new-ai-private-cloud-platform-developed-red-hat-and-nvidia
https://www.redhat.com/en/success-stories/exxonmobil
https://www.redhat.com/en/resources/ireland-dafm-case-study
https://www.redhat.com/en/success-stories/hca-healthcare
https://www.redhat.com/en/resources/kbtg-case-study
https://www.redhat.com/en/about/press-releases/red-hat-helps-public-health-england-use-open-source-pursue-hybrid-cloud-operations
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AI/ML consulting services portfolio
A modular approach to customer implementations

Open AI/ML platform
� 4-8 weeks

MLOps Foundation
� 6-12 weeks

Intelligent application development pilot
� 6-12 weeks

Data engineering pilot
� 6-12 weeks



linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat

57

Red Hat is 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. 

Thank you



An Overview

MLOps with
Red Hat

Max Dargatz

Senior Solution Architect

mdargatz@redhat.com

Max Murakami

Specialist Solution Architect

mmurakam@redhat.com
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Demo: ML CI/CD Pipeline

Q&A

MLOps Platform

MLOps with 
Red Hat



The AI Journey
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Arrows denote direction of data flow.

business 
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Red Hat platforms for  the edge
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W

Central data center

C W

C

Cluster management and application 
deployment

Kubernetes node 
control

Single-node edge servers
Low bandwidth or

disconnected sites

Regional data centerFar edge

C W

Remote worker nodes
Space-constrained 

environments

3 node Clusters
Low footprint clusters 

with high availability

Small footprint edge OS
RHEL minimal profile and 
tooling for Edge devices

Control node  Worker node C  W

C W
MicroShift 

Small footprint OpenShift 
on RHEL (for Edge)

2GB 
RAM min 
per node

16GB 
RAM min 
per node

32GB 
RAM min 
per node



What is MicroShift?

K8s Apps K8s Apps

m
an

ag
e

m
an

ag
e

m
an

ag
e

Open Cluster Management

K8s
API

RHEL CoreOS

...

Kubelet

etcd K8s
Sched.

Open-
Shift API...m

an
ag

e

IaaS API

1..N servers

OpenShift

Cluster Operators

...Con-
tainer

e.g. RHEL
systemd + Podman / Docker

MicroShift container Con-
tainer

...
1..N field-deployed devices

MicroShift

Fleet 
Manager

A small form-factor OpenShift for field-deployed devices

http://microshift.io


End to End - AI / ML workflow



MLOps with Red Hat OpenShift

Model 
development

Update
manifest

test model store

Kubeflow Pipelines 
(powered by               )

deploy/sync ML serviceMonitor drift Intelligent app trigger cluster
configuration 

repository

OpenShift GitOps 
(powered by                )

1.)

2.)

3.)

4.)

train modelingest data process data



MLOps Platform Vision
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https://red.ht/rhods-sandbox
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https://red.ht/rhods-sandbox
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Bringing AI/ML open source to the enterprise

Community 
Project

Product

Upstream 
Projects



Open Data Hub
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An open source AI/ML suite

● Distributed object store
● S3 Interface

● Distributed event streaming
● Pub/sub messaging

● Distributed SQL engine
● Integrate heterogeneous data 

sources

● Data management
● Data lineage & versioning

● Deploying machine learning 
models as micro-services

● Full model lifecycle 
management

● Popular data science 
platform

● Self-service Jupyter 
notebooks

Elyra

● AI pipeline editor
● Define workflows through 

Jupyter

● Cloud-native pipeline 
orchestration

● Serverless execution
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Infrastructure Partners Hardware Acceleration

AI Ops

Data Processing Data Analytics

AI/ML Lifecycle Data Governance & Security

Labs.ai

Strategic partnerships within AI/ML ecosystem

Databases


