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Data
Science
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https://www.menti.com/eaaa3a8zab
https://en.wikipedia.org/wiki/The_School_of_Athens

Al/ML People
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People + Collaboration
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Business Data Data ML App IT

leadership engineer scientists engineer developer operations
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Operationalizing Al/ML is not trivial

Retrain models

i
G r Y r L r G ote

Set Gather and Develop model Integrate models in Model monitoring &
goals prepare data app dev management

Business
leadership

Data engineer

Data scientists

ML engineer

App developer

IT operations

‘ RedHat



The ML lifecycle in technical detail

model
training
and tuning

feature

> s model model monitoring,
engineering

validation deployment validation

COdIleng data

collection
and metrics and cleaning

‘ Red Hat



A day in the life of a
Data Scientist

‘ Red Hat



What does a Data Scientist care about?

. . e S e portal To acce S8

As a Data Scientist, | want a ools and access source 7
“self-service cloud like” /
experience for my Machine Learning é
projects, where I can access a rich SN EN Pcrform ML Modelling /

. o o @ hardware acceleration
set of modelling tools, data, and
computational resources, share and .,_ ML model deployment

. B =} — in app dev process

collaborate with colleagues, and 1= m m

deliver my work into production with
speed, agility and repeatability to

drive business value!



codifying

problem
and metrics

The data scientist’'s domain

feature

engineering

model
training
and tuning

model
validation

monitoring,

validation

‘ Red Hat



codifying

problem
and metrics

The process is iterative

feature
engineering

model
training
and tuning

model
validation

monitoring,
validation

‘ Red Hat



Jupyter(Hub/Notebooks) in data science

codifying

problem
and metrics

feature model model
arEEja!cTJIRi%g validation

= ]| Z Jupyter

monitoring,
validation

@ python’
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Everyone does the same thing... differently

feature model model
aﬁ[ﬂa{r&'ﬁi%g validation

— Jupyter

@ python’
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codifying

problem
and metrics

Two primary bottlenecks

model
training
and tuning

‘eature
er.gineering

( :
validation validation
e Getting started

e Getting into production

‘ Red Hat



Kubernetes
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What is Kubernetes?

An open source
orchestration system for
managing containerized
workloads across a cluster

of nodes.

‘ Red Hat



CONTAINERS

Container

Technology

Easy to scale up
Mature technology

Supporting also Data Science workloads




Kubernetes Cluster - Nodes
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/

MLOps: DevOps to ML

‘ Red Hat



MLOps

MLOps: Data Pipeline
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P Collect data Feature
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Data store

ClusterB
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An open-source project for providing a set of shared and standard
components for building Kubernetes-style ClI/CD systems

co

CD.FOUNDATION

Governed by the Continuous Delivery Foundation
Contributions from Google, Red Hat, Cloudbees, IBM, Pivotal and many more

‘ Red Hat



Machine Learning Training

S

Data store

ML Model Model store ML Image test Image Registry
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MLOps

MLOps: Release Pipeline

ote @ g« Y ] et

Cluster
Configuration
Repository

Monitor drift deploy/sync Intelligent App ML service trigger

& RedHat



Argo CD

Argo CD is a declarative, GitOps continuous
delivery tool for Kubernetes.

Cluster and application configuration
versioned in Git

Automatically syncs configuration from Git
to clusters

Drift detection, visualization and correction

Monitor

Take
action

‘ Red Hat


https://argoproj.github.io/argo-cd/

MLOps

MLOps: Release Pipeline

deploy/sync Intelligent App

ML service

ﬁ argo

5

o <-----1_<_>____ Q)git

Cluster
Configuration
Repository
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MLOps example
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Kubernetes and cloud-native supporting ML workloads

(OpenShift Pipelines)

Framework to create CI/CD pipelines

to build, test, and deploy across

environments

7y A Project
{0 Quay
(Red Hat Quay)
Builds, analyzes, and distributes

container images

(Red Hat AMQ Streams)

Distributed event streaming platform

for data pipelines, analytics, and

integration

(OpenShift GitOps)
Argo CD is a declarative, GitOps
continuous delivery tool for

Kubernetes

* 0
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Open Data Hub
(Red Hat OpenShift Data Science)
Blueprint for Al-as-a-service on

OpenShift Container Platform and
Ceph Object Storage

S2I
Toolkit and workflow to build

reproducible container images from

source code

& RedHat


https://www.openshift.com/
https://www.redhat.com/en/technologies/storage/ceph

Realizing Value from Al/ML
Complexities of operationalizing models

"a consistent application

platform for the management of

existing, modernized, and data machine o
verification m;:ZZL;LCwZnt TSN,
cloud-native applications that

" . data collection
configuration
larger system

serving
infrastructure

runs on any cloud.”

analysis tools

feature extraction process

""a common abstraction layer

management

across any infrastructure to

. fr Morks (Adapted fi Sculley et al., "Hidden Technical Debt in Machine L« ing Syst: "NIPS 2015
give both developers and to build i e s
operations teams commonality in models

how applications are packaged,

deployed, and managed.”

‘ Red Hat

Source: https://www.redhat.com/en/technologies/cloud-computing/openshift


https://www.redhat.com/en/technologies/cloud-computing/openshift

Enter MLOps

MLOps incorporates DevOps and GitOps to improve the lifecycle management of the ML

TRAIN

E&QQ

Cross Functional

Collaboration
29

DEVELOP
ML CODE

VALIDATE

application
DEVELOP BUILD TEST
APP CODE
o o oo —~
o-[Jo r ({})
o/ O m—’ "
Git as Single

Repeatability Automation Security

Source of Truth

DRIFT/OUTLIER
DETECTION

[1] Reference and things to read: https://cloud.redhat.com/blog/enterprise-mlops-reference-design

SERVE

kS

Observability

MONITOR

‘ Red Hat


https://cloud.redhat.com/blog/enterprise-mlops-reference-design

OpenDataHub

‘ Red Hat
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J o @
Jupyter
S’

Multi-tenant data science
platform
Self-service workspaces

/ N
4
Kubeflow Pipelines

Machine learning
workflow orchestration
Experiment tracking

Open Data Hub

An open source MLOps suite

F el O

e Preinstalled machine learning

libraries

e Custom stack can be integrated

2

Kserve ModelMesh

e Deploying machine learning
models as micro-services
e Pre-built inference servers

EIyr'a
e Al pipeline editor

e Define workflows through
Jupyter

G

prometheus Grafana

e Monitoring stack
e Native integration with
OpenShift

‘ Red Hat



How is Red Hat involved in the data science domain?

Red Hat's investments in Data Science

Community projects curated into supported Offerings

Jupyter

@ learn
L3 -

) r\ O Kube;w :
~ ;

Grafana  prometheus ‘

OpenVIN®
«g 2 Starburst

NVIDIA. 7 ASTRONOMER

Red Hat
Ecosystem Catalog

DATA HUB

v
‘ Red Hat
32 OpenShift
Data Science

Kubeflow is the open source ML toolkit for Kubernetes "K8s" and
community project.

Data Hub "ODH" is the open source ML toolkit for Red Hat
Openshift "OCP"; It is an OCP Operator; It is the community
project.

O eI is an all-Open Source community cloud to learn and
make things, like ODH.

Ecosystem Catalog lists certified to run on OCP (like Starburst,
Kafka, etc.) as well as integration solutions.

Red Hat OpensShift Data Science "RHODS" is a managed cloud or
self-managed service offering based on the open source Open

Data Hub project.

Red Hat Services provides a paved and time-bound road to
operationalize data science Platform or MLOps automation.

& RedHat



e Collaborate on a Data & Al platform for the Hybrid Cloud - opendatahub.io

e Open Source community Meta-Project to integrate open source projects into an
end-to-end Al/ML platform on OpenShift

e Install today from the Openshift OperatorHub.io Community Operators

Data Storage Data Ingestion Data Analysis Model Building
Transformation

Data Engineer

Monitoring Model Serving M%dp‘i:rxie::zi‘:ﬂ‘on Model Training

Optimization

‘ Red Hat


https://opendatahub.io/
https://operatorhub.io/

OpenDataHub.io
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ceph Transform data & Run Experiments Kubeflow Deploy Model as OPENSHIFT

Create Models aservice

©
<
‘ SELDON

Gather Metrics &
Store Results

G

> O

Prometheus

@)

ceph

‘ Red Hat



OpenDataHub: Kubeflow

Kubeflow - A new open source project dedicated to making deployments of "‘
machine learning (ML) workflows on Kubernetes simple, portable and Kubefiow
scalable - kubeflow.org D::“'“e"ta““
out
It is now integrated into Open Data Hub and runs on OpenShift. Getting Started
Components of Kubeflow
Kubeflow brings multiple new Al/ML capabilities and features [UfijEr NGteboaks
o For model training Tensorflow and Pytorch E:::;es
o For model serving Seldon and KFServing Kubeflow on W5
Kubeflow on Azure
o For pipelines Kubeflow Pipelines based on Argo CD Kubeflow on GCP

Kubeflow on IBM Cloud
Kubeflow on OpenShift

& RedHat


https://www.kubeflow.org/

& RedHat

OpenShift Al

Al ML WORKFLOWS WITH KUBERNETES




Why Red Hat?

Red Hat OpenShift Al

Upstream code enhanced with operational excellence

................. 0pen Data Hub
Community driven upstream meta-project demonstrating Al/ML platform

on Red Hat OpenShift comprised of open source projects

------------------------ Red Hat OpenShift Data Science: cloud service
Subset of Open Data Hub delivered as a cloud service on Red Hat
OpenShift Managed services with optional ISV offerings

------------------------------- Red Hat OpenShift Data Science: self managed

37 Fast moving software stream mirrors the release frequency and capabilities of the
cloud service delivered in a self-managed offering for on-premise OpenShift
customers

Open Data Hub: https://opendatahub.io

& RedHat


https://opendatahub.io

Overview of Red Hat OpenShift Data Science

Conceptual machine learning architecture

....................................................

IS

Gather and prepare data Develop model Deploy models in an application Model monitoring and management

Data storage

Data lake . Monitor / alerts
. ML notebooks Model lifecycle . / N
Data exploration . . Model visualization
i ML libraries Cl/CcD i
Data preparation Model drift

Stream processing

Hybrid, multi cloud platform with self service capabilities

38

Compute acceleration

a D Jay

Physical Virtual Private cloud Public cloud Edge

Infrastructure

‘ Red Hat
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T— Red Hat = Q T PN
Developer Menu Search AllRedHat Login

Red Hat OpenShift Data Science

A cloud service that gives data scientists and developers a powerful Al/ML platform for building intelligent applications.

Try OpenShift Data Science in the sandbox

Object Detection Workshop @ 101 el
s ol

https://red.ht/rhods-sandbox

& RedHat


https://redhat-scholars.github.io/rhods-od-workshop
https://red.ht/rhods-sandbox

Resources

OREILLY

GitOps
Cookbook

Kubernetes Automation in Practice

Natale Vinto &
Alex Soto Bueno

4

I Learn more about OpenShift Data Science

im Sign up at developers.redhat.com
= Red, s

[} Find out more about Red Hat's products and wh

DeVG' developers

I Modernizing Enterprise Java
Find out more on Java and Kubernetes with this free book
from Red Hat Developer portall

I Developer Sandbox for OpenShift

Start your OpenShift experience for free in four simple steps

I OpenShift Data Science Sandbox

Start your OpenShift Data Science experience for free

& RedHat


https://developers.redhat.com/developer-sandbox
https://red.ht/rhods-sandbox
http://developers.redhat.com
https://developers.redhat.com/e-books/modernizing-enterprise-java
https://www.redhat.com/it/technologies/cloud-computing/openshift/openshift-data-science
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CONFIDENTIAL designator

Thank you

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.

m linkedin.com/showcase/red-hat-developer m facebook.com/RedHatDeveloper

E youtube.com/RedHatDevelopers u twitter.com/rhdevelopers

‘ Red Hat



